-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 neétworked color printers.

Al t hough the invention will |argely be described

herein w
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cross-reference. Various nethods, systens and
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applications filed by the applicant or assignee of the
Thepdiseloars of thesestpewingoppliddbions 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/AUC0/01279, PCT/AU00/01288, PCT/AUG/01282, PCT/AU00/01276,
PCT/AU00/01280, PCT/AUQ0/01274, PCT/AU00/01289, PCT/AUQ0/01275, PCT/AU00/01277,
PCT/AU0G0/01286, PCT/AU00/01281, PCT/AU00/01278, PCT/AU00/01287, PCT/AUGH/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/ AUOO/ 01 108, PCT/ AU00O/01 110 and

PCT/ AUO0/ 01 | 11. The disclosures 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:
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PCﬁ'ﬁA{I/Jgﬂ/?(Pg % t E’ET@@J@J}/W@«N P@ﬁ/A@%@b@@ﬁ e P@"r/Ab'B@od%@ Se8%/au00/00767,

el UBAbER o R M aCo B BB Fos R8s FCT ALOOROTTS
PCPETOHMT7, 0 @B 22AU00/RCT0, APOD/AD0GAB69, P@T/AUG@M%2#(:T/AU00/00772,

roBaPARek Sonneo et RSoHoHagSs e AR5
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CT/ AUOCQ 00547, PCT/ AU0O0/ 00546, PCT/ AUO0/ 00554,
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PCRZ A @O®3 BC T/ RUIY/08EKICPOD 50®)/00 R T PERIO@I A0 5B 0P CT/AT00/00564,
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PCHE O/ 0085 L pdT/ATdvmostics Bt 05UG0ER 5] P NES®)/08973PEAITA @ 00579,

PRSP LA SR e

PPt AGud o@?sélhc o b b 8%0%% /90587, PCT/AU00/00588,
PCT/AU00/00589, PCT/AU00/00583, PCT/AU00/00593, PCT/AU00/00590, PCT/AU00/00591,
PCT/AU00/00592, PCT/AU00/00594, PCT/AU00/00595, PCT/AU00/00596, 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
conmputer 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 porBable than infornmation
B Kiﬁhﬂﬁﬁﬁ on a conputer nonitor. However, unlike a
Ak oar nouse, a pen on paper generally |lacks the
ab| |Prefséjltl)t, 2] usei‘ Maﬁkmﬂ(edl\dotnbutﬁ'@ﬁ&mttﬁﬁcasﬁiﬁﬁn\ﬂai ®ith tF@sBrstsfﬁﬁﬂya local
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de‘equﬁm ﬁiéwboard‘ wpuse asipilieoytire eterfwutmmtwlo@nmagmmnd) ungphepting with
the d3RAlter b.systéiﬂ" avifiigCuct BkntelRE M Plednafp ds reﬁlg&\eﬁyl lLu@(ryyand klJlorl-pcrrtablf:

(printers, scanners, etc) are usually y
iniigieR e §f‘?"§f‘ o T 417 1 St POy Ll appgph displayed on s
congigambrited Hbeevare edkankigbaardt d énotmset ayeh kn ppebendly 1a8ksGlke abBity to

lméﬁgmﬁggﬁl&;&m%ge Hence, to access the termnal, the

operator nmust nake a deliberate act to nake use of the
dedFeraiagglappicatidns, the typRalGype Bﬂerﬁ[ﬁ&l%ﬁartghﬁanhﬁlﬁes aGifuhbeE 6F limitations.
|l ead to_a natural. gratio .
In t-II;e ho%ne egvﬁr%%meg{, g)rrn ex&rsngle onff* enc tﬁ ce 1s rou gaéaﬂuérb P’l %ftuﬂﬁa(t; fef%lﬁaés and
anceﬂawteﬁ*epremh@mwra swang@mmually,tby ms}sxﬂy fretalied rirea facility specifically

orgﬁ,lﬁz%!i fo@b&oﬁnﬂo&ateﬂhé&%orlé’i@ﬁm@lbiu@h 3sQnel hﬂﬁlgﬁfﬁ&t HWC$ It oS the terminal,
etwork term nal incident rather th

the JaFrH P At B 2 Ehrrers ‘&56 550 DR Ariad LD o erter the home
offite Thds niaéssnoa fead ot € nBuralf mtegﬁmpm bR Eongpiiten &ylstan ViseCifjid | gHHE Aibre general

ﬁ,lnléﬂ‘oﬁs ofttr?é Qibtﬁ iJ %x\*i\aggr%xgéng gtg\g&lﬁri)g nB@%%s%’gbqeg 'a Usela\va{s gﬁlmovmtla%ct with the

ore top type applicat'ons
netyipik E?ﬂm“aé‘&ﬁdep@wa‘ilﬁ drefdbeatly consune val uabl e space.

SU'VMATBGI’[HOI’E %onvetn 1onalcrjléltw%&ctgrr;n9na %.Hi RGII‘I:ShO? C%mp\é/lent ! glﬁ%gﬂlfl]ﬁlbeﬁt are

first aspet ere s provided anapp
fyplCﬂb’é?S%ﬂ aghpackgizedrin afomwmlktamﬂpmaﬁs desltent ‘@pr applieions, and which

can?dAR BkRfokSo doRfint iR s@kk. appl i ance for storing and
cooling produce for use by an appliance user; and a

printer device integrated into said appllance t he
SU&EW#K%QFﬂﬁﬂﬂﬁﬁoﬂeing operatively interconnectable

W th Ld n%tmo rk conputer s §P$ rinter V|ce
' AERITRG SHop PYAR = AL AR S FaBTSet B PTG P ediigpcton
witlomtwomqmnphedr syeemgalk dppaommsgeludinget wor k conput er system

and theaﬁrlnter device being configured to receive
i ndPtRP f‘HétP%ngaP‘b‘i?f’%['%@ﬂ'écFE’@“ﬁﬂé&’/?”c’éplﬁﬁféf‘%ﬁ & by an

aPPL RGP MAR! indkliRa RENS IR Che PRRD A B Bpdlhvety
operative position re atlveItJ east one F
inteEaRsTaRly Yilesaid ReETOEa eIy eI EE thccer@mdﬂvgcet igelyding a printer modue
opetaBlé iﬁﬂﬁrin@:ﬂ ldfaﬂ ok fs@ﬁ@ﬁd}r@%ﬁq}hd nét\h(ﬁli &JIﬂpﬁteM@éﬂi Qﬂd(hé@}ﬁ‘mter device
.ap an or storl cool roau
oM RE o SR B AR D GaIne Y R B e re s e
sensing device, when placed in an operatlve position relative 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 capability to take advantage of

the Tﬂbmﬁ% lﬁénz ro@ﬂ% £ %%irr a\l/ﬂelzeﬁ)d tdeolfeﬂ!}o}ko E:rngI-aI tc%ﬁillity can be

appl i ance. Accor I ng present 1 nvention
mOPIﬁ%ratEf%'eméfcmam%ltsaﬁ(’ﬁﬁephawreréw 588 SHFICEN FHETeioR Suchap eppliance i
gerRfal FTRdc@sdd Qb Al £ aiaflq@entl ad NI FGhd dE-t0Mal Rctditie O BiHdnErs of the
ho¥SLem Wil st this nmethod and system nay be wused in

coﬁjunctlon with a single conputer system in a

par to Ghdkckné RSt ad kﬁc@éﬁhﬂdtmdrespaﬂ@ﬁilir@?&qﬂtﬁl@n re@%%@t Ban be
e ntern

nput r net uc

reein & SR Pyt bl e e BT o G Bl Cppmes of
thephysica ciee amd dinuaiizafflocativy oftis bigplidnge. St ructure. However, in

a preferred arrangenent, the formconprises sheet

mat é‘F‘F"é‘lmg%}’u@ﬁP"&?m P Eﬂé‘f’“ irolyenthe use placsysiinn 20 a fgdod Weh utilizes one
or tiord @atmel edpablgddfi mér&dng)\lﬂltﬂ 4 compiterwitetd) WhilsOMS miethod Ad system may be
use&@% g{: ?DS%JIOD w‘i-ti:I glab?ngn}‘l%y {)%rterﬁySt em uTa@l?r \}aeﬁ?errec? goudact 19 d(lasfc’gned to
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machi ne-rea e.but s ant i |nv S
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strugjuiec HIOHP‘@KI IdeS'EfPTWﬂ emagdniegnthe frm cq;@elses steet@itesd stch@s paper or the
likePHHnnGAhd QedUhta PiiQR 8 2R wilid Q1 dwRR m@aa widihg bompﬁﬂe&?@ér@ The

i nformati on stered or correlate in I on
coli {7 § el BYRTES L BB e VTR By Bohesgapling i

to bemBkhinbersadablSigin SibagitidR \ivisBlett® the Gutvea ¥yl athélfokh eay §ddanciua tisible

r St e and i nst anc 0 .
malofl Wi GOTRU I Elm iRl hor B0 b b R0onl P BABAE e 8 ang which
visiitlg ynferayition pax/err¢dstered of corrglee moﬂpr wrﬂsthprfebfaeﬂefblqué@rﬂptact

and.easi | or ble. In.a particul ar.l refe
T RS SRR R s (e o R LS oger s
andpie ﬁommmtfhcqs,sto detibgte edditcpal lveta.a Bean, ttle sphyipg idevick Imay e K variety of
ns,mt is @Ie?e;a@@tcwﬁafam mlfﬁ)omiel In eﬁ%rtﬁ:@ar@%l‘e%@d ¥eh¥mER AR Ensing

the coded data fromthé formto be réad and
device I panfispredys apep WHG ‘%@ﬁ%’&i‘ forbe §‘31"sfl° @pisically mark thsueraciyg fgrm as well
as 1 haRtifRlyQdbtbake @adAtdE® Fror Bk Ginired BeQEhd afdDifthingid @CthSsbiputer system.

Thg Q)%Ed (ga‘t:‘:l thegl ov%dgs %)'i‘lgl(ﬁ %?mat d)}é,t con %?llr%g sucg %%ts EeSignatmn thertaof by a user

I nstructi 0 tware=runni
callﬁﬂh astEietigyitode appliestteths @ﬁwmwmrgwn tHE @mpttst Lstem erfnetivprls.

i nt actlo etmee he f and he sensin evi ce

T A, heSech B R e Sord iy i i G e ocn
cormbsitsem thegompalery systim 1@y earar rﬁangaemngemertt,hhe m@tbdhtajart the doxm is
mdfcglﬁe of')fhmt;deﬁtrty 'of]ﬁue %F}Ha}{@ opgt lEtheonle qg’g}gﬂcg ¥01 on tPa? fori! rﬂl another

| east one reference point on orm
em%?ﬁlateweihe “’@Fﬁ%‘ﬁlf?f@n‘%‘d“dﬁ%@d?drﬂa@r"é@?|15\/’édlfa€}l‘erﬁf| arﬂelramefersof the form,
whé @6l @6l sefl aiige Vbl i€ bpetaivel ihptbvadet dad eg@lin@itdh AFRInRAt r@dtivé P3€hat form

o 0y SR P I 6 Rl TSR kol e
mcwﬂathe adedrilata whidhhaelegsbidgpitificee the Syt @rthe ogetddericans tidsigoddeptovide,

data fromthe form In yet another arrangenent, the
NPROSYIR 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 arrdangenent, the printers are
[
© B S BhE e T2 S Sl L Rl O B iy e wer o
thefdé‘i“:“‘dlstrlbutlng of the forns using a n1xture of
Z‘(‘:”thl)tlf d edaaﬂg'lﬁprgengﬁhg £ glfetrsyes% f nd m o%telmglg%/,s%ée%}a?ycc%mgned printers to
prmtrﬁhﬁemrmrﬁ forp \ugthes thesstphiiers Ctalﬁtautﬂsgréw@n@rt whihcdempeer system and are

desARED rabidk Wﬁ&@ﬁl@ Genbiff @FELACRs @ibatd HARPHE §terd ¥RE BMRod of the
ant benefits over

. This, n|f|
g DA LR Oy i I U B ER S e s s esred
inte e telvatrk dntl allosy foud pdﬁing oﬂtﬁeldteﬁaﬂwdfomloﬂ)ﬂerﬁﬂdﬂalﬂ@h@foddletlbutlng of the
for}nplﬁsﬁ’i@ gﬁz‘iﬁu@@of TI'IEHI ctag flapoilidald '(-:&911 ;u%ﬁ LN IS easler to
read than information displ aye conputer screen
Mor @esedinglypin@@refedteBm) @k present Mntbﬁbrbﬁﬂds @thods amll sifents @8idh use

a pa;% qulpgggasecf %p l,tfalce 5'099 §1%]fu¥er SptI‘}Sns %%Q]L%eman%&‘gr{l%cant%eneﬁts over

m@lmalyy@r@mswemw& of @wmnamf n&rea\m th@ itgi eyidely ayppd gndisttldyragd record
inférRatlRe. Tadied pAdedomBa i 04sds togéﬁaﬁa%rmfﬁﬂrﬁm%ﬁla fi on a computer

Bt B PPt ERTBI Rl SRRy s o
spikbstdn g ligeybols penbls arrdfdlspckwale rFnghetmape) theisystemratiowslfer hand-drawing and
ihd Rl WictP erdAR trdate hilh Q0 RN Ghall
%?erence‘?@Mﬁﬁglgcconpg%fkng]%raﬁféé h 21Q&M%ww%cammmr
kﬁ@ﬁ@bﬁémWEFs a schematic of a the relatlonshlp bet ween
a sanple printed netpage and its online page
pRAGPSESCRIbPON OF BRAGdG4 S @ schematic view of a
Interaction between a netpage pen, a netpage printer,

a Netepattand Bta@em&ﬁ[mé&lﬁ of iR T6lveRioh @I Y Be Ade@ibeds B W Bf non-limiting

exam lreorﬁ 'Wltll:r rence.to eacccl)’lrgl}{lyalhtlg%?awa COlwléneEtl on of net page
rve s an ers I conn Via a network;

Fl g Bfg&e 48 soﬁen‘iaﬁh 6iNBihé Eelaﬁd)rﬁMb Bfiwadn BsGipte M@l nébfafdfnl Wk Bnline
. d%ml 5|nted net page and its online page description;
pgﬁlgu €"%a is a plan view showing a structure of a

net pa@e?2 ‘is@gcheﬁiitg We® oPPinfefdictBn Qtl,t\af!én Y heiesSRR W'n%g@prmter a netpage
rel ati onshi meen a set of the tags shown in Figur

Paga serve gnd ad‘e?’ggél"“ﬂ’ IBHONSFRW of a net page sensing device | n
the ng% mlﬂgtraés :ﬂ%‘l&ﬁ&ﬁ)f He@;ﬂge £11v9§|£nﬁ pﬁxﬁeré 1§tel%orﬂlec‘l?ela VM Ia gé%/ork

showing an alternative structure 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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NPP044- SG -6- Figure 6b is a plan view show ng a
relati 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
flowhart of a tag i nage pr-éeessi ng and decodi ng
al g (ﬂg'u]ﬁ Iams a lag e sh%win% %lagﬁlg}ﬁlpge%eﬁy EF (# 31 gi shfwd ¥ %@a‘g Ba and
pen and Its aSSOCIa ed tag-sensing VI ew C
a ﬁFlP @%‘P“é" @ a pedpage sgsing 6@&9 inle f@mf pERdds AW of the netpage

pen g Fi qur 0.i.s henmati ¢ Ioc
di ag am o%s ag’laﬁér%%égontmrgcﬂlfﬂgm oh 7 of e %él?eqa ag‘%ﬁ%}?ﬁ 98 where
targeﬁ aﬁslgﬂmdéweea adigrgnt G£s; Fi gure | | is a perspective vi ew

ted n L gure i S

cec IR i BaBh “ErcT RO TR Mt e hLiBEoT Ry hefs of me tou
COdEW@j‘dPrCéthi@gslﬁwguanMZa is an enlarged portion of Figure

12 ow_n ectjon of the dupl exed, print engines

and B4 N B Sy PR L (L EAES] eq vi ew

of tF&@re s 'ﬂska p@@ﬁet:tka: dlg\? of aI 1 age ﬁén m@ﬁQSsgéléﬂ% t&asgﬂﬁﬂg fiddL gf-vmw cone;

print engi nes of net page printer of Figures I

and Fikire 9 Biagesmectivd ekaadeil mhéﬂmnat;mgd;iemmhwdmﬁgmam of a

printer controller for the net pa%e printer shown in

Fi glileds 11 isp scherpptig blockpdiagiameot 4 penjcentrglies fof diirBthage R5p orm in Figures
gami‘agr am of dupl exed print engine controllers and

Menj et TM printheads associated with the printer

confieWF L bis 2 BTGV Yiewm! g wplbmauated Fﬁ‘@ﬂf‘rlémﬁfﬁ |s a

sch [ L0t eng ontroller

ShO% lf ?%}eggrf‘olé Sthré_l ﬁ,g{he mnéah%f‘ihe ’Eetgaée permicr7 ure I?

per s;gae tlzavle ad/énﬁ}éged)ﬁonﬂ)fn%f rigk-& Izl\/slmmlﬁg éhr Mtﬁ:ﬁ |of\1hé @@ lexed print engines
used in, for exanple, the netpage printer
am%*mgﬁai§g¥£qo to 12; Figure 18 is a perspective view

of  RigH@® 15 a R&tiled Oifew 8RR @Mrid2E, WYeN Bl Jie fifrks,Rhd pHakt engines of the
ur e is a series of perspective Views

nent s
““FF?%E??QFEW@giH@dﬁberatlng cycle of the MenjetTM
pri Bfghr@ 94 ﬁla%ﬂﬁﬂstlc%ﬁ%agr% (l):f'aqn%t@r c%ﬁroll%: 'fﬂl{ﬂe%eggge gﬁﬁé’ shown in

perspective view of a short segment of a pagew
FigNeni @9 pri nt head;  NPP044- SG

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 4 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;

NPP044-5G



-7- Figure 21 is a sinple exploded view of the
wal I 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 binding7assenbly and the exit
bat QU a-quarter view of the
%m;gE%? %gmm%H$Wé9%e§gifloh through the top
parwgﬁkzthen&¢b&ﬂ®kwoFm©MK@m&kelS a perspective view
of a refrigerator incorporating a netpage printer, in
acc&iearaAt & a frpt threctabrsteprienad e openvedit fyh; Figure 32 is a
gﬁ r %P gr% EJ(‘: %% ﬁ'\éillt ﬁ%veOf artterh vgeévgos the ﬁlg %rc%ltsgs;‘gemogf thg Ip%'g rr-e 3 1 W th
Per FReE LE ¥ e rodl tRve- @Ianetr bigw Bﬁﬁerareeelem;@t@mof Fi gure 3 1
showi ng a thermal sensor, and network and power
conﬁampﬁénsEMdenﬁEQWmém®ﬂwﬁawh,cross sectlonal Vi ew

he r frl ator of. Figure 3 1. TAI
%ﬁwﬁ% 5ﬂﬁﬁ§ﬁﬁ@b° WEWEﬁHER'EB% NTS Not e:

I\/bmeghrws is$ seaudnrﬂ@a@h [FBEidiftf assolnbly SalplQQKnRES€ar ch Pty
Ltd, Australia. In the preferred embodi nent, the

|nvém@ﬁlsas)pquugmr\edvdfmemmktramth the net page
net wor ked, conputer system a detailed overview of

whl@ﬁm?a?FGﬁ%“mTWD%WFW“%E”H%B?@@W%ted that not every
' ”D'F%EIE B &t R0 werageeeﬁfg@at'o lgreie/ ﬁleh)ag% prf%CR accordance

nost t he "speci etalls and Si 0 | scusse
W“B@F@Wﬂ“ﬂ”@éP%tlon to the basic systenr However, the

systF%[]p ?%é 9 ﬁ%%aétr?e gevé' & the T agera?or ?fq:o lIr% 3? wv\qugnoorpgpt c%onsum:tib.les access

redu or extern nce
hatghy under st and t he cont ext |n mhlch t he preferred

s and aspec ent vent
ope PR i PRSP SRS erteaop P pgA Gy sor and
nﬂwekpdgemgy@m@wwemmloys a conmputer interface in the
ed surfac that is, a ph sical surface

whlgﬁm88?§é gS?%?@P@ﬁ%EQW{%?&%”W&E Biethe surface

mai ntai ned in a conputer system The map references

DEGATLEDED KBTI BIONOF AREARNEDNA RO SHER RMBUDINRWISE
Dependi ng upon the specific inplenentation, the map

r ef SpteridargetYeya tinde mark offdlekrivockiRedeyrctofty Lid\Australid.y
NPP044- SG

n the preferre% 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,
NPP044-5G



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 system on

behal f of the operator in résponse to the operator's

I

and cﬁfu%g rﬂfsgéé&rla\g?ﬂtr{l]taﬂ 1%21‘%@?‘ étg lggrg s@gﬁgﬁcggfl?seag mlloa%ﬁghous map reference
both e e e B 2aeng dffFrrRhIPRt B KemRUsh SXRfeman cqjiinpafgiegtion about
feathie Stethaﬁl@p&a@ﬁ'&e Qhd :Iuai(ihfomglﬁ&ﬂﬁlh Ee‘-‘retﬁﬂ@d bdIRGA e FekeRin &l supplied

n_ar di nar e i nteracti
by a V\é%lSlB%éeélc XSF%P%I t%l,a{n ed S}M}'acg %8 aléodm%tlﬁn glg Iﬁi‘l‘lﬁ 6 éan J%ke Ehéa form of
actiopskwhivhia hnitiated Sy the ttarmmewstteyn porbghadfiobthecpeator mhapanseatd the dperator’s
intd M Wi YR surBErednidl, however, and thereby the coded
data, can be sensed by an optically inaging pen and
t r amsitriprdfaped foon, tR@ctpet pagre rediyssin rproBihieitof, atdsmadt ihtemction with,

ne Jé@snTl&geoﬁg p of k&@t ch al;rﬂﬁnagegmqj %g of 1: Ibglnvl’flcﬂ work like
P SR

he preferr I'S an | -are tive
intqraeRveayrl Pagss- éqﬁoqnﬁfOP éﬁreé?j’de"s‘é‘r?é‘ihtp?&ﬁé“%{“l‘ whirh ig é"r‘?&‘éﬂ‘lﬂl}ﬁfﬂ‘yﬂﬂble to
theli@aidtd @manl dye. ARS ink SidwoNe) @hd MBS IRNGEISI=EPYn BEseh®@ By B optically
b, ML BB P S PR ey SO P P
encodipd ipforafationy i@ ghef prpmeda@tbpdneenbuﬁt monGarainebsdigtpye rirki mnR s0 @m infrared

senSitel bpRAOEnoR MaPt Eld. FKeGred\bthe} alkfenPE mdybe ubady SRling techniques
|nfornat|on fromthe network or to"signal preferences

otherghag opfictl fEgripe: SRealiEpativg ih o GifenaghHo Bl IR EDSO™St ext wri tt en
by Iﬁﬁﬂg %Eﬁ'tre% f&ﬁt ﬁﬁ&%ufto%s %chmﬂﬁ%ﬁ leAcM P{%g 490 l:li?cﬁeq v@lﬂ q“: pen to

converte O conputer text 1n e syst
reqggsy iBRIMAEO e 9@%‘@Orftp Fipnalprptprencpsfo ét“Pﬂéf?f &b dp ﬂ@ﬁﬂ@odlmem
texﬁiwvﬂ.ﬂaﬂlbyl h&s dheCRipaRds Afondtitd8) RAGBizeddnE caivERIBS tdaphtbyiext in the

net\g/a%e(r:: Iﬂ{stigrrl,ya’lké\ﬂl{l%tcc)nfrns (gae ﬁl%g ?nsr C{e ?%l{og n%lfafsc tSIIEgl FtéegTQe% ém a netpage
areguipmgtieadly meifipd g@w{ng @ammneecg rrasaations & lie mtcenela @ltthomeedf orm
mhich,fa He Fill t he user both Eq$3|cal
o P17 e PR PBRER P ORTEE sy o vl can be
fillgioimhyrthe asei bowh plysitaliges i eripeinpaga dnd Hdecn@icplgevis y@ingmication
bet\-)meﬁ tl%)&%Mdethec'k@ﬁQ@e @stenll:aeﬂy g}éll;ngle sl?oWac‘gﬁfg@t %lglgco%gﬁg ﬂ:ﬂlg: and

dress fi1elds and submt age
addéf‘éhféql@tagd byt by & hfdlmpagezwrgﬂsw 9f gephissiptag pvmtgq Ysing vipipl ink, and
cod@f@hta THREEH adddoBecBordfitdgt £ thirdSnvdibkeQhl. @8d doRBp&itling P décription 5,

storgg' lg I e?p\é%esneg'o&, ie?%i?eg Iggrf??vﬁ;{él %ﬁ%o ndi Iég‘lg H%Eqa% Pkpartlcu]ar it describes
the dips @rrdl Sb?elsl ekt (Gonad iof/dactuialkeragive ﬂms(l ofiext fivdl an &etpagehe dxample), to
alldithd ﬁeﬁﬂéeassfstén{ to qgr?egﬁ)) |£’t ret ]Illh]@ vih YR Ge g TP Qlinlni@ Lutﬁﬁ(g qg}texample

(zone) each I ntéract]ve el enent e. text fireld or
hasigzpned rY"thhC‘t“ﬁ@‘”é%i S seatial pignt otihq fawsmém&g?p&&ée syst em

to %Elﬁ%&%e!ti }oﬁnﬁ %li & {%E ﬁe‘t a %{a‘ﬁmvé oG f&%to%@&m;mﬁn in Figures 8

subm as a zone

andc%aﬂﬁl depdid i o fieﬁé bglp‘atwoekls ingoepipstiongtithtapmetpae PN Holn e migmet-
corﬂ&:&ﬂ |'ﬂ>hﬂtm§ ¥1ﬁ§ncb ledr UStad, DIRE of Motiile Qs Qhezpentlh RirdlR} RRACBmRAGcates

1, a preferTed formof which is shown in Figures 8

and 9 and described in nore detail below, works in

unction wth a netpage printer 601, an Internet-
ected printing appliance for honme, office or
nobi |l e use. The pen is wirel ess and comruni 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 60 1, a preferred form
of which is showmn in Figures | | to 13 and descri bed
in nore detail below, is able to deliver, periodically
or on demand, personalized newspapers, magazi nes,
cat al ogs, brochures and other publications, al

printed at high quality as-Pateractive netpages.

secng‘@lgr lwhf?th@netﬂ\%gé’ p?lﬂt@taslla £ &pxlé%g% lradio ﬂﬂﬁ 9, rflecfe&%tgfﬂf 9&1‘nﬂ§: ?J cghxﬁct&ﬂo the

app I ance , or exa‘r;fg m)un
sysiggljuakzing tvires 95 a‘h‘ﬁﬁ"’é‘fdéfé“%% althpyel b Flﬁ’f"ﬁ‘@’e S?b§lt5f i rst

con ki.t.chen near

br eaE{Tlg g:’age pyig , a rpre:fenrreeg ? ﬁP w}h c})l ulSS SélP]WTf la res {) 13 ?nd described
in s et el figgblet deligkayperiqdicall] os on deowres pqrwnqhmglnewswers magazines,
catfl &5 Kor QRuresPAS Btﬁé}lpﬁblﬁﬂgns Al frindld 4 BgV@ASY W Siterabiet RABBS. Untike a

perg)r !%lg(tm%gltefaj tétgtngga{gégglgelf 1s,2p ?1:{1? 1?C1gegv§hlcth|c%1ﬂls’q%? tﬁrgeggr?pg% Hal}-rlplounted adjacent
to dnptee wheed thamdryingfewain fitsndossuaed, suvleas iredisermkitohsn, sdacatmeak fast table, or
neaE Ithg llel%eI%ld’ t}J?)ﬁlt Qie&e 3’% 11t ais cﬁﬁe@' é:bl n‘n"{J t&esictia ortabIe and

coded data on a p | nte net age an ni ca
mmﬂ@?%ﬁ%%%rt-range radlo link 9, the interact|on to a

net [ nt.er n n
. i nt g]?tg C.gteso %rmted at ﬂﬁe X ef) ce)fi/ (g%%{mﬁt@g om§1§e g% éassg-§$ l{;,e of R%Jer w1th the
tm$WW%P%M@vﬁmwwwfmﬁﬁﬂﬂﬁﬂﬂﬁﬁwmate C|rcunBtances t he

pag erver correspondl Sa

app I §1a glnFl%urer& %? o tpageogefl \?\/glr %terlaﬁgwlgﬁtge cogegi dgta on %rm geg netpage 1
andaquhmuwes,m as@prvengelr@ho Titiee, e pritarastieni tor nepAgy emntmlee iprinter 601

senbi kR S@ALIAR th GRP UGt wiafpsga bae REAAt @0 f0r qaerpl%m In appropriate
orlglnatlng prlnter Thée het aesstemlsrra

CIr AT Gl PSR S ET " 8 ﬁ?Fé’FHO%‘h‘tg Iﬁleﬁﬁaw% aqu@F@r%ﬂ“er software running

on endiagd dpplithtidd \tervdd @3. IMTYe bipBEtidnbe®@ Mjayl Cilrin @¢hd Wirdsponse which is printed
croel ect ronechani cal system (MEMS) based

OM%gﬁﬁm%ﬁ%%enTm printers. In the preferred form of

t hi ghd ﬁe@ﬂagboiyﬁ@i{ ,13 ik QBﬂsM@'hl:)ly hb@Rospaad matﬁéjprgferred embodiment by
orda

bemcgoﬁsgilj?‘rngrc%njun%tmn 1g| Elg]bgygerdr gﬁrolglsc‘irrmnecganﬁzglt Bféta'g (L/I%NIS? based inkjet
MpuT) catterorin fesrdfimed fqvinyed itdatechotiegyactévelystighegeed hndahigh-quality

pmklhgﬁi' hda® ARle d?ﬁmg)%hsﬂﬁers Sﬂz"}t? pRREmeH REL aqretplié%t[;lﬁfcatﬁ)h 45 the
printed in full color on ‘both s

Phyﬁ‘% ﬁ%‘f a[‘t&rg';g’is h"é? tradigjonal a%mﬁaweg%%h 813 sg9fle s Hf?ﬁl‘ts%l’ma%es printed in

fullRelteChn ibbil sidek 1@urid @dgptae Gor Pdsy fdviakitior Xidl cormfosableenddigowi ng
avai |l ability of broadband Internet access. Cable )
ser Vpegwtprage griney gERioip the sroying 5oilagilityné brewhsy dpemehacedsie Cable service

is dilableth Brasasuscidd iCAL URItdBHRE) aﬁ@ GableGRodeth fs@mertgfermg broadband

br oadband, I|nte (o1 already.available to °o
el S BE B SreplL o RAeBR  A 7 Rk TR ARy Bt i R0 e s
cm@%@meﬁmt@@ﬂﬂ@@ﬂW@ﬂskmbwﬁmE$mﬂemwmmmhqwbmgmbMMQMkmbmvnﬂm%e
systrellﬂ 'Bne Qﬁabie@ﬂﬁlrg ehﬂﬁg gongfﬁ@}' Mjé{ aflf Eas@ﬂatnpters Iaﬂﬂﬁ@ﬂhe styggn will operate

net page system cah be enabl ed using eX|st|ng consuner
mofe Y 9ith ) HEIOrepPS, It AScPiaklet BRI GHCC LRy RUR AT, I other
embdPiems, the n&@dge sySter M Hystal ik a\lprllvdte hthaéteth eiEotReenhtBGients, the netpage
syste%% ste%é)lrl] %mgrle? c{]pmgutgroncomnlﬁeg ﬁmtb%%d Qf}ce %%:g %{s aCeP\{'\llBtﬁrl 2 Str P\e/;t e
|ntranet In still other enbodlnents t he net page
stemis hosted on a single conmputer or
ﬁﬁhter enabl ed device, such as a printer.
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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 pointeasting 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 of0-netpage printers. In the

pr eflﬂ%ﬁbﬁg@%nﬁlﬂ#o? Eg?vrgsaitﬁll rt]he n@uﬁ% g&@&rg QE%OB%E}eJ]QSqeﬁver prmt quality

uni que 1dentifier. OUSG ave "a col
P“%*aﬂew Bristragset e P?S@H‘%al pyblisatigass gy ﬁléla'elte% aggrpgicals ﬁbévbscﬂbmg
netﬂa‘ge tpl‘lﬁerﬁ an poyntcastitd sl AliQWag a@ehet pSideolk.OPcBhaliedl pibiRations are

of|4 & 0 a netpage publication
ﬁlteredS ?Jl’%ﬂittp({ accor mg to incthwduagues?r rofiles. assuming that the

aS S 'Agﬁ@ﬁhe @ﬁtﬁer e He Bdm‘ﬁgdﬂﬁlegsup%rttaﬁenuﬁﬁ& BESehd, ¥ a @Bk Work with any

I ned, bel gqw, ot her, neans
o5 O e BV < SRk oy POIGR PR AT S b gter A
hoysehgld siiag had awplichticn of ellpaigetprge e onatssignedse eagle merhbet ofatdfamily.
This 'aﬂk\% deaéhous&ntg nfntai P ﬁl@tmwgﬁp 'imtﬁ; @eg;‘;é:ctatg %%E)Lg% puﬂ-lt&ltﬁm eTver or
| ows e-commerce paynents to be securely authorize ed

apﬁ}gqtlﬁlg SR assH@tng é]@ié tbﬁ eAssigngdh gennig toﬁlé{ g)éedr i@@hg rgspectivg family member.
HoGaky Blex o 86168 ofhbrenesis glRpbdikal teapkitifaekrDy t he net page

pen with a previously registered signature, allow ng

it PoeReacRehten elg i regiperad Seth 2 getpageregiptraljon sgrvefr] | and linked to one or

moﬁ' ;ﬁlﬁfHﬁE ERLaco @M EThis allhh @Eonbfle%%ﬁﬁdeﬁ@ tdC &nsea{re?},o alﬁﬁrliéa Q6lng the
A version of. the ne

e
nea P MR B B R e i PRSP UE S g i
previenslylyyeistened sizedtyya glowingii ®tanhénticur thewswaridendty tdhawsgdomaerce server.
Otl{éleﬁlaﬂegr%s Qz{nl Ao Bk udlBY \Q:ﬁ}'y' 1Xeﬁ{1ty e r/érﬁcgl' &f "fﬂe %et?éég Ben%ci&d&efmgerpnnt

nor ni ng newspaper Wt hout usSer I ntervention, It
scapipec SFifigddi Sélaﬂahwéw the getppgs fegidietiopiemiri ci ted j unk mal |

In L*\'itf?ou elIe %% SJQntI:r%a e]ivgr pglnod%al %@ljl ASY}% rnle\gsdélpcé\ w1§10ut user

from subscri or 0 herw'se an orl ze g Ii
interyeptipny ib ey de teonfigyed neer o dabivas unsatiaited juplks majh i itse)rﬁ"erfeéiom it only
delﬂ&@ﬁﬁnﬂ&caﬁrﬁo@rsﬂﬁbrtbaﬁm*dﬂhe Whthdriedl s&n‘ééls $h ﬁlls @esbe@t @1@ YetpadWrinter

who knows the t el .ephons
T R R el G A e 1
numkbieserizingil bdgregu ABdrghE velystbe entivrsyseacinay basrede vighle houpido vied@dcach
usemmetprbm%m taeyabhﬁy & %ﬁgmemﬁht&(sp Fol ML 82, fhg g%éb,ﬁ@ay of
users. sel ect ng out si sers
Sel%ﬂlqg@b\!é@e ltS%a“%??qu S&?ﬁ%wma}l 1 NETPAGE S}/STEm
ARCHI TECTURE Each object nodel in the systemis

1 deSCNE*?FQ;E%éIEH Aﬁcﬁ{%&b&d Mbdel i ng Language (UM.)

cl ass dxagranl cl ass di agram consi sts of a set of

obj esh ofi}bcﬁﬁﬁm mm&n:pmt i€ destribed Blngh iUaifisdMpPdilingAadoub gdPUML) class
dméﬁnﬁl q\ScIag{ du(ajgﬁa?n c%%s ds?s 02?1 ée? gﬁ Q%Jzea tcI ses co %ﬁeecfcbt rgi:gmns{ups and two kinds of
relaienshipsoennt eseirhere kaﬁaqdatms angt @h@@llzam%%asm@méwre@@}s @eneskind of

relatiorBhip DAL kcls n%tt@ﬂ@@ﬁns%ceﬂ)ﬁﬁ%@asf\ g&eﬁ%@n@él&%%tha@aass‘es and
relates actual c] asses, and be understood in

cangbg prpdgizfostyn g felloipe yave ff3§§55 ‘Ssth‘t“ﬁ‘B ﬂﬁ‘ﬁt"hedft oball qoyrets %fé’[‘at 6‘?55 and
clasa Alis aodepeeadibBionndf clad3a Bt the Mis Simplgh kubbset aflAass A 1S a
generalization of class B, then Bis sinply a subset
of A
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NPP044-SG - - - ------ Each class is drawn as a
rectangl e | abeled with the nanme of the class. It
contains a list of the attributes of the cl ass,

separated fromthe nane by a horizontal line, and a
list of the operations of the class, separated from
the attribute list by a horizontal line. In the class

di agranms which follow, 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 associatli-on. The defaul t

mul tE'atml c!laQS! 1E Mra zn%ctarfaﬂ lé%ght.c?\l;ﬂhsljﬁe ﬁarr)e ok‘ {I]_tg Icﬁs@t1?§onﬁxns a list of the

multirplicrt y . €. zero or nore
attripyienef; thy lash S‘?Péraféfbff P® H’éInP@e tPYa?b*é’F'@ﬂta\/\h“Fhanfi £ distph i@ opezptipps of the

claisﬁsefﬂr@e@ f@ﬁttheﬂiﬁﬁlbdteyhst byalplifdtaAlne. ah thb Elhss @R wHkh fBw, however,
respondi ng cl ass. An open di anond

°pemg18“5<?lé ftes” ‘E%d%&égr egation association (''is-part-of'),
and al SissHdi 00 isAkawh RS2 ﬁ&g&ﬁtﬂ@m eS8 oﬁi‘onatllp BbASISR Cithd dn@ With the

5 o e e TR R SRS L0 S8 b i o

“mgriy™) i.b.hverofop areOEach Assaeim & pptingly ddbelad witthies name, and is also optionally

1ab8§1”a‘? ElﬁH &t%}ﬂ?ﬁle fokhe L5 3n g%ﬁés Iy V\ﬂﬁﬁ ﬁ;@ln&snﬁ gtarcfal il %égegatlon

Into nu diagrams, any class
asspaations(fyignpt- ‘W D id i depa Pl a@gﬂg]aqmﬁ'@d pirthecgpsociggign h‘teh e main

di a%rger\ﬁrﬁﬁ@atlgn Iiefj? ofnshgpe(fls ag és Jr:iwn f§ @gﬁgﬁé\éﬂmtﬂg?vaotc agsgsbvl'tlfl an arrow
(mt*héoﬂfleiﬂﬂ@aftnltfemglﬁﬁt weeﬂfﬁahaaﬂﬁ’e‘tﬂﬂage network is bUI I t

gzgﬁhg%g\é{ass aérr ma? gré)ken n}uﬁlple i} ant S, gngzr ?q/zrs%gglch Kduphcated is
shome sk g dasked ngligtis algfut the pain drtigdn wlaqwedeﬁm it.gt inghowis witlf aftglmtes only
whir€#isQbhned, NVi Si bly tagged with 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
LIsub- INBYRYGE®T the page or may be ot herw se incorporated

into the page. e onli ng page desc% [

mai AEBE T 818 f%lrl et Wiy "EPIEE PR IS??HE;‘eT'% PYYfe 2 Rapg-based
usepidgEFace @Poblisigtl infiimalies adiestitesavivissi bl e | ayout and

content of the page, including text, graphics and

@é@tpaﬂe onsipts of agpaiatet pagcier ttheesurfpgs FRglow) laspinthit tazeeshwithyjgferences to

an@ﬂigeejescnptma ek page. hametttg@ ASy betpytmecr&nlonkl&theamﬂact Shdtpage, may be in or
on asu%—lag/ﬁr of &e pagooggaH% e:rmse{] ucl:tioﬁnnp%ra%d 1119) tn'fé)%éee’?ﬁe O{rhhﬂt &%g?Sﬁrl tion is
mam@mffhtgesgte(nh/rm atnqueagaspm ctrear-eldhe pag éeselrev@err feprripes ilag) visihleglayout and

conYelntSdfh'Je¥>age othcfnfdﬁ.g eRt grapm@ alﬁ%gfgesdﬁaﬁcr aesttlbéarmefntg,ﬁt RaHedds on the page,

i.nclu ref erences ese _¢comon

i B B, e oo PGS o e ey s
compenqna,gsecimlan tingd, hishosghricaepageO(abbthSasmtlated e s triptions) are visibly
% ﬁ&g' tlglf Bpe%&sn% Q¥na§ ﬁ ucﬂ%f&&g& tc?’%g’sg gt{tgmon components. A
a es can ar e e sarne
“etﬁf'é‘?s elhwmnatmgs tnmmev@ra negpageen @W“F piptate pr @rmyhaneously captured and
pm@gssla@g)m,@gtphg@ygtehlcal pages to be di stingui shed, each

net page i s assigned a unique page identifier. This

pag&ultipP remezes gdnf share dint sape eegesdeemiption. Hpwdvérnguallsly input through
othQ@EMﬁﬁﬂcﬂngeSQ§$M§g%1sﬁeﬁVe'aéﬁ'tgtﬁ%e tsgssl%ﬁedlé%ﬁi%le pﬁhe 1&§tlﬁer This page

envi ronnent of
ID has sufficient precision to distingnish 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-enr any substrate which is

i nf t r.dj

Noa L o ol e i ccald s BANH RPRRIg et e e

pags\ql Whigh i eepeaa sing )Fhesf'éh Juiely idenidfigh ithg- pagy aftS@lprlwa@re the preferred
emBRINERE thokak Bls@iBenB iR itOP¥n @kionfdn ke hize. DraBOREGE oSBNGdstate\iBs cribed
. 1o %qu rel ati ve wavel ength or wavel engths nmay be
e dfalP{o%hi ch case no filters are required. Ot her

waveh& Q&tprﬁte(f@YnﬁQl%d b6 Bhive \mktoh m@&%ﬁm& WRli8s mRHRSEARGR Such as
nd Sensors. is sensed an ar ea |rm e sensor

orc pper H&"cﬁ‘)‘"&’@féd }K%Vﬁle“gﬂlé &5 detly r‘ﬂjthi LCECER B“téﬁéﬁaléﬁ“sﬁ‘}/by a solid-
statt niage teasgr wish alh gpRapriatt filed At sensbiensitied ip g el ySiwRERNgth or wavelengths
ma&‘[)ogtls@& %plwvﬂiclw: Qe I'iohiﬁteg GR ¢ Erecp ﬁ%lagﬁzelgr{ th%; be J-sht? v@tﬁ rapﬂréprlate
rel éss connunlcat e page pri
mmgﬁ&5§m§ﬁﬁmﬁ-range radi o Ilnk Tags are suff|C|entIy
S malAl tagai%] s%rsetg 53{1 a‘?’l %leem}%éers%gsv :1% m%%e%;élg%pgr? dF eglecc:ll I‘({E} la IEIilCﬁde\é by the
tag psatgeesmwtqd t9 the nﬂwgmypfemtpretfﬁ@!y Vidige prargst rnetmg mmzee Thh @ent igyyireless

and®REmBNate@ Glth thb ﬁetﬁgfgﬁrmlepvﬁﬁ‘;hoﬂgﬂgé a8 1) TER4 @fedsufficiently small and
|nteraCé|0n\M since the interaction is

dengihatranagd at thepgy Casrrﬂla‘é}f o s 57 SRS BracBe ok 8" fiaRage- Ttis
unnoha]mhmaheu)eralectogmte@lieeargand extricOths pHgé Bcad paiage:. everiMateraction with the
pag? %n@ 1%(9;811 RELMEL, Jllé é?xloF ?orr@ctah!) egéﬂ)ﬁedgglgﬁ(e Iﬂ{éﬁltapg‘ﬂﬁg tolerant
prlnte net page, to nai
to%ﬁ%¥¢¥mﬁeset of user- supplled values for i nput fields

R Y e L
to mmauahélémctaﬁ@f FShlesumhﬁdwtaélés mlemmlag‘édw s the g4ge dgcriptionFpirasheprinted
netphge. | N the preferred enbodi ment the page instance is

aSSOCIated with both the netpage printer which

pri Whedlaiidnshgmbliwded th paganiesctiftion, et pag @stars€ rand\he printed netpage is
sholwft Wﬁéﬂ@g Iﬁ the p*e?enk@enqbg&m%%%‘éée%stah& 1£ %g‘oc}éﬁﬁ i@jitﬁ] Both {%E netpage

the invention' in its basic formt age | nstance
Pr“ﬁ“é whiclspyinted itapf {ffpamehs q‘?@?get“f?éw’ﬁ’eff’%‘%s&é “p‘t‘ js ﬁ?‘é?sem%ﬁ‘i’ tagyworking
of ¢ [nnemeah i he bﬁs&rﬁ;ﬁsmﬁxnﬁb fage s Baaissopiaag@ with eithBrethd iR @0 inter

Whl%lh Ilmn Yivg]g cor{ree u IB%' I tlf%régr tgine %_e u.Te wgﬂg%ug,s eéd ?or %thlm the page
\memﬁérred form each tag identifies the region in
which it appears, and the location of that tag wthin
,the r tag may al so contain flags which relate
2t o tl’@%}“%ﬁ%ﬁsas a whole or to the tag. One or

1.2 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 detectieors- and which assists in

assmuftlé ’I\‘mﬁ 'ﬂ{é Ql?ateeafefa %Ptthe 8% w1tﬁml¥ thml;lﬁng_[%g&ch%gnsgq re e??o a db cription

sur ace or the sensi prefe
of the regiop. h‘enem%ei repmpa & | exaam ﬂlmleates@f PtiEs weR |L§Dg\ﬁm1 in ﬂmane of 2
hyggmgel y arranged that the pen can reliably inmage at
| east one tag even on a single click on the page. It
I s iAvpdlieante depdit explifeedbelnw.riee prgfuirdembhignepmeeh tDeoatis an easily
rec b infiiar® SrnRMR hich bl BRIl Qin, Whd WhilNEsiRAE SrinidiRE e effect of
e jnteraction is stateless. I'n_a preferred

o BN % B SETSmaRioERS. Toe ' PPer b dilect; st gege. and
are\Mufifikiersln s@ail dnd derpely @ranged dhat the pfnecgjl @dliablyl dagne 0@ dnd tag t\RL on a

sm%)l@ghdk L%’]{y ?%1 qf Eeﬂi HIDHPYUR rp\;\gl tx{g nngE ﬂﬁ}?? eﬂr?b?%n fpogmo 011 every

age on ag appea
1m¥%é“ﬁ@@ﬂ8W%demm¢%mwﬂﬁpa§5@@$%fs can be an arbltrary
of a or . of her it
In a r% eré 2 ng(?d ent, thg ﬁa té) W%%Fﬁe% ][efers co|111c1 ees P"étg en 1re e’rfaéld {he region

D PIN‘OWH incthe tegois therefaes synopyinops Wit theqrage 1Biof e pdgy on mmeﬁgg apprers. In

othbr HnfBbBGdntsV Bic & ﬁﬂ&ﬁ&rhwhl-:daﬁg refeOcah ¥O hlpﬁfin‘:ré.’ry GRRLRL B8a aa%e or other
6 | east 90 bits of ﬁglon D, and

of tag
“’f%fﬁn%% F"aB‘P‘ef‘F ‘iiﬁ“d‘?“{dﬁ with (Re 297 PhRg Indprasiseicl iRt t“hﬁh‘ﬁ‘é’ﬁ% |ﬂ7t‘5yeg“’11 1D
cmﬂh&ﬁﬁd&ﬁ@&ﬂmwm@w¢QGMmta 16-bit tag I D supports a
region size of %g 1024 square inches. Larger
Baghdgs il e Il s e Bt ﬂ%ﬁﬁ 801y t ietoR S and A dprehss plrflge bits:
Asduliig b agxilln P @6isBi T84 p&lsdjlﬁle)lncbyci MSJEH?@ IBbhﬂpbl’ts&g’eg @glz@ BfSup to
10@25‘;811:1{%&[59'%&385. I;;U%e{ ll'e§1§r¥s I(():aﬂne d]fap%eg ﬁ(\)/nélﬁlfogs w1{helglmcre%n§ttherlag IB precision
simply b osikEsabetting regimme artdarras. iTondigibction betwasm a eegion Beand a tag ID is mostly

on&&%ﬂv@rﬁén@éj FaSmét gh&b@lﬂleyconaa@ﬁaq&@oﬁtﬁ@mb [an SORNELRELY a slobally
al so be convenient to introduce structure into

““‘fl"r‘?éagtlégcqnﬁiff’e%y& MEABE BNV PETdR pfce sfReye g dheyag ID, for example
to der tih Nakl @o@flindtd @f thagg. AAOBHE dogitn IDe{[jbmg‘i 1@l dr @\t&ﬁ)uﬂnd trillion
trifly oa)‘l'glgeren?][eg@%ttyﬁ)e Qe%[ ﬁignhlae!éi:qt ? m%)' Cflls n?amt}glp% qunglat on, and a region
may; bﬂn‘tﬂ%ﬁeqﬁ Wity B ertwmeb AFOr GXAEPle arreRiin Ry bmygeb avith geggreicpf tags
encgdlﬁéﬁx aoomalﬁfeyﬁlﬁ Abthdr @Qt ﬁlﬁél?ﬁfed vﬁﬁrtheeﬂr@,nﬂ'k&img%r $oBQAinQREs. WBMII be
et ed wth one set .o c in
o ad e At iy B PE e e R e R g o e
envyor@r@mﬁldwlii«altt@systemwm\bd Usedbe appreciated the region ID
and tag I D precision may be nore or |ess than just
gescrlb@F % endi ng on the environment in which the
124 st dae Rptp fen gmﬁsed 1.2.2 Tag Data Encoding |In one
in &@@ﬁﬁydgﬁﬂtea&q oﬂtgigs 1029 %Itsaéf nrﬁ“orﬂngt%n bfhte§2(PI§1tS oflttag Ea?ﬁré Qmmdantly

bits o are redundant Y enco
encpdefl Hijnea ({51 8) Resy- S‘F'@%‘ CS‘%?& Dirorields gfkencorirg biis Gonaisting obgegpdewords of
15 @bicgmBels dath $heG ) S) Blld aNGwvsh tds5 HABE WRIrEkS bOforrected 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 mni mum nunber of synbols-in any one codeword, thus

t [ elr

Eacl%ﬁalf(l}umyﬁlllégo]gs I‘e l%segt]eé(ﬁni gbgt%ﬂ %1 éante\{la ou? ch g%gi_ a éittﬁér’] @515 Qlethe six
00498@{6* %‘&ﬁ“%‘éﬁ"%@ﬁuaﬂh Wpﬂﬂa@é tagf This eopwes 183t aphustierDy (4 nr affectmg
muﬁigré @patﬁl@mdja&mm |dﬁna@es|?}%ﬂm§ﬂ heBRNoreastals Wedkl AL ﬁmﬂ{um number

s, r.edundanc e sa rent S
of BERBIAT H701S ey Pt P Sag e Jhhondy (4 T o g o bl
corfertad] of code, such as a convol uti onal code (see, for
exa St ephen B. Wcker, Error Control st ens
Anpysigia %F"‘t‘;‘éﬁ‘ﬁﬁ‘iﬂg&ﬁ‘i“i wHe ScPe S in glce o aiei ¥ eedréqlfrmon °°de for
exahPB 5, RekdiBolanmmtcade! @ithafors\bx leds raludiiedcg) withi thcnp o ditf@éht ynbol and
cocfe‘ﬁ(g'ﬁ §1zers eeIngtlflg %ﬁ)@l) codél' o?a ﬁﬁ“lJ«e:> ih]ﬁ %l‘ coIqucﬁtag éjgogl%rl@onahgode gsee for

si cal resentatl on of own I n

ﬂxamﬁ | Siepae E i Wigkgrs tEEP’g@‘t"“SltSWﬂ@ISlfPré%‘g@BCOﬂwmcﬂ!‘Pn arwoﬁtorage Prentice-
HaV 8953k cBntéhdslopwibiRdsrethGncorpbi@ed ByXRek-tdkatef Structures

al l ow a sensi ng devi ce such as the netpage pen to

detect the tag and infer its three-di nensiona
128 | erfhytisabFegSelugitieve to t he sensor. The data areas
The ﬁlgsugi raprfserﬁeei:‘gg Ste[p ! t%tj Ish%@vﬁ mcl:f \/%ure@e mclué%s tlxeg lflar%at s?ruc %5?15 01 r?hﬁ and
varjapje detffe?geaﬁ 53 i{'leqfdedrtefeet altucigres félswla mnﬁl@'ﬂem‘—e s@@@@@%mmn to detect

the\/&? anp [nfep tﬂ@ th@etdlmehgi%l qﬂén&tl@lefe]ahﬂ:ctla hd kSisot Bled a2 arEa@gzontam
mm At this resolutlon t e

f
fepfeaﬂgtaﬁl@s afé%e."&h"édaal Bt H’é g B by a "quiet area’
&l
To %hle(fé’j}g ?ta%é%rg&tcf?jm tél t[d]%: & reg&?edqyi l%golua#; o6t 2%% 1&%8 dWlilen plt'mted at

contri
16Q0ats perfinsl thisyeldg p éﬁmtbﬁ d@fletftrﬁéabplaé mmrmethts agolition thy dpards designed

to &lsiﬁ'rcﬁlﬁfe@%t a ‘GhilUedatib@Rdius A ded. emtd R qulet £6h idAsobrht M4 Hﬂﬁi_]acent
|aII¥ detect the tag. The ring

tagy, &"’é%.%‘@ Fﬁ d°5éclt5ec%e?51§% T PEhS % r ot ational Iy invari ant

Th@tﬁ@m@ﬁﬁ@éﬁ?’tﬁrg& sﬂcﬁl%'s & FeREc] Ehd thllgirs thel s3nsin@ SRRE to hiddil Qetect the
noves nost of the effects of perspective distortign.

tag °5iPs BEHL Girctdgseuse 15 %?Faf‘?ﬂﬁ}éy Ppgant %’E‘r@?‘aﬂs@ a fimplecarrgetion of its

aspeb® b menveest it Gy effebtirat pergpbotiveadist@tione Ah atién@florDdxist 18eallows the

sengu%gdegi}.‘leetotd et;nlﬂxg R rS’:f] %éqﬁan%e&ﬁﬁgtion ofr gc?tagdlleq@{hg%vp E}‘ the sensor.
'S s a uni que orientation

Thepsiengioe Pil%skﬁ‘sadg@ﬂ%d almlcw PreywaqmeF ournREspeRtéye tasty il ¢ ellopdhe sensing

devic foQﬁfeiéhﬁ a@:ﬁzﬁt‘é E»ﬂf-cﬁm@n!i&faﬂ[be B¥eQaRkorm 6f tBNELAnl Yice an accurate three-
orm of, t.he tqﬁ ence ,an accurate three-

d““&’ils}?B‘ﬁ EPSBIRAfY SER AP “’ﬁﬁ"‘é " “’e dRPSETYR of the tag
All 'ia?ée@srtrhéﬁﬁestaﬁ: r&dﬂﬁiaﬁ@n&é}rto 1rn%l'oL/e el Igﬁtm@ttc{ 1{685 ures are

redundantly large'to inprove their immunity to noi se.
Theldveralbrageshagelis ctuatgarsl’haﬂanpblﬁs mongsu&m thingdhi DiSimBlLIgEracking on an irregular
a@gqpmn gr?c{ sn%ﬂ Qselrs réqnilreQQ§ tile qgta}b[mlly n%faglar@?%&gﬂ%%g?%ay, however, be

Irre
arranged at the 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 are and a radi-ally outer are. Each
tagvéﬁtgiga? T%%?aglﬁuﬂglétg L%Egggtc%ﬁiatu{ﬁﬂ? tegtgseag l§y aq'%lﬁ V\%é%e 411 99 foglp tljtjan area
boynded by tweeélﬁl lisgpe & Fadially inpfr grc apd fragi falterrerﬁ sﬁaeihwedgh@s a minimum

dmfeﬁt‘iﬂn%k 8 ih&d 4 Mdoo @hi shde déﬁ%ﬁ'@@o ihgt i bMWY S. i %@'arcE & at R&t equal to this

m ni n1d| bjt data
i R P AR DL S SR SN i dpgsion. Bch &
bit datdryhbad Birqpresoprid by @ a0dy BactExDivedette Si X codewords are
al located to the four concentric synbol rings 18a to
They B -bitdaigirmbels ofsagh af dhesix codqwordy 26 3llacaipd ép thesfeicepiqentric symbol rings
ISaSy ﬂb:l)kﬁi)wﬁﬁn Figuress, it ﬁteﬂdaﬁ@:lhasﬁi&d 8ol St BrdOro 5ith céde@ords 520-525 are
ernately in ﬁcular progression around

a]locﬁedo a?ema?eq)trtﬁ mrculrali pLogression. aroun

avi ng 3%S|gned to maxi m ze the

ThEMRAAGE: B Radgnad to Hatindh eR aaedgweﬁm Anck mw&y BR04S s@fbols of the
arra

th d d. h t .
s SR G P HBE DS o B AEYMEASF Doy ool PSulizetr e
Th@;g})yﬁdapla}l'ouﬂ AR Wos &fthd sheﬁ)e al%gé:nﬁﬁ 0P H@@@m@cﬂéﬂn@ﬁn each tag are not

rrangement of data sy q%yl n eac are no
cs 68 RO RO SR BIRI g Lok R TSR et o geode sumcin
infovBatieh Yor memeeam;e Tlkake Eagindingg inghciaglie prefafréd boi, etrits basic level, not
tru1>r @%&Eﬂ% ﬁl@t@(}rkn?% cﬁ' 'tl'!g %vlert?&r? Rg ﬁgl% Y5& taé Iﬁﬁgéﬂﬁﬁs 19£y be ubhzed Examples

ancy 1 n
of qthoy BB strugiytes arg ﬁﬁ?rtbe‘tee rﬁate@tﬁ 368 4t1$1é 6fb3%6i fh‘{:?’f@fﬂl q0f 6,852,434, and
PCT RypEALnITT/IA98/20567) tHR LbiRnts bAGCHYT WRBORB o ral¥B HerddEby reference.
utilized. Exanples of other tag structures are
In qides torspryert] “single-ciSk Piateragtios wih R Eed@ion Ha HBUsIinG @ice, the sensing device
mus? bé {fe Bk RNkt BncBRkre 43%4]1 P of Riel 1 Prﬁttér %@r& erthe regmn or at what
PCT/ US98/ 20597, the_contents of each are
"“‘?“F?E%‘r‘b“(ﬁeﬁstr@dieﬂ@r‘e P‘?‘?“‘B’Vd 1 B 7Bl gliametgr ?frﬂéFetl-‘eldt ‘5 V§EY|{P§ e sensing
devics isfigteéored flu@oni afithe Eizecihd hcingiof the gt agged region via a
sensi ng device, the sensing device nust be able to
Assgpise 3 eirquish g stigfre the finiipyn tiapetgr Qf the sengor Agld)ofpfiewis abipipeg when the
tagdRd til@¥on\WBQfilGerhlliridnfifar B hsGRov@lin Eifursd)at  orientation the
sensing device is positioned. The required dianmeter of
the field of view of the sensing device is therefore
124 £ urf@e Ienge Brocestiee i Pecoditg spaci ng of the tags.

Thﬁage%% :}gocgss Eq%gilec%f]m% ?fga Vﬁ%h&&? e aS:'}%e \eId]lgTua se:%tng H?v‘tcg sucg as the

netpagepen iy sbepnon Figure duihilstaecpiired impgerigpingracqyingddromethe @Wsor the
dyn'arﬂ:c Edn@é»'d?f@he@mag% 1;de€errﬂ_1ﬁ’éa (B0 EhREES e RA) ealﬁ] %ﬂ%ﬁ@ﬁi bdfle binary

a | mage ocessi n ecodi ng o
““eﬁt" ‘“B%er %E ag5ys ﬁ‘g‘%‘gﬁg’f’ﬂ "d‘g%gf:l%““’é‘d‘&ﬁ %‘g‘*“tﬁl’] gixel regions
(. ermippﬂ@e (4022). $hspes Whivinare o Ehadius ﬁapﬁsent\M‘g threet ainc@ppt e didcarded. The
f,rom the i mage sensor, the
Siz n§ﬁ$%§?gﬁhgﬁgﬁgﬁ%c&ﬁ mde is determ ned (at 20) The
center of the range is then chosen as the binary
threshold for the imge 21. The image is then

Nm%presholded and segnmented 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 made invariant of scale,
aspect ratio and rotation. The ring target structure
15 is the first to be | ocated (at 26). A ring has the

Bm@rg ﬁ%e %’t%i%\e/ngsf dsb ag% g‘rgf% Eelg‘rp){tﬁ;ﬁ?i %Ung o OC% \3415}5 these provide the basis for
S“b&aﬁEPé@t lopreipgntarsst AFrystyrea ridntrab shane TeAmerd Rty thelr ngre @ypeipnt of position,

andSch@RRasiy FRI¥BRhdant JPRG, abde& rBi6 GRS AEr nonents are
normalized the ring is easy to recognize even if the
Thpéngdqeet ttiugtere db sthyrfest orpe Wagedpigh). Airpa s, theBhantpderpfjbaing very well

behQ{eH %Qﬁdersﬁe%@x%%‘stoﬁm Nfa@l‘ilﬁg ﬂr&:@edg gy 559&%0@1’%&@ Y 'r(g;ﬁlo@-nonnahzmg
usef ul approxi mati on of I]FSers pective transform The

cacHoe BB COFY B CtoGR eSSBS TRRLEY G ERS 1 SRR GHoRplE e
if tGprspehive dhtonign PisGiRaiGcst. Dhe rAPP biydinaDaspdaeand fogoms27 together provide a
useﬁﬂ g%khét@o'ﬁ'o%é FPecfBGsRAgPe’ s norment s, and .

tion norrra I ng the resultlng nmonents. Once its
Théiﬁﬁ‘sQiﬂ'Qet erud@re 180 RN cSt 1aIbe loBdddITiI 28 Y &ﬁtcmh@praxtds b BpERE tHeFing’s
'nonnghz?téc%su or eeagrgga%egsdmonl}g S,S ﬁntg?rgtta?q%ne { pzm the reblﬁtmg nr{)omrégts tOnce its
SeCWtoéht mpihgytssarpformiligedathd axis Giiget is hea#»ercpcgmehél Nige fhat esiethird order

moséR Waehubr&i 9 aﬁanﬁﬂ.gdae e+ it ritnt RRESIt e Gixis. NaE aa?J i$ @eliberately
that it _ is onl ¥h[15é)|oss |b| e to rotation-normalize

skegs:a tg one Séle é&blflakg ﬂ(ﬁg&lﬁd@t ft ﬁ;émly Ipﬂ;élb]g to rotatton—nortl]nahze the axis
targO4tiaEil hag Bddi R Hgapinklestjonsippied, sinaeth@rp@eetdistdtion can hide the axis
tar%t SS%(%[ 'f’ﬂse 93501?‘ I I& ns'{}kt&?aé%%%?rgﬁb\%}eso {i”@sr gF&p ﬁ@%e(zt loR of tﬂ']tﬁg é%taﬁon due
“”ﬁbﬁW@%iﬂHtlon of the tag's rotatlon due to pen yaw

Thei gnstrt petrsgec%ve tfng eCt I WA §1alia tg &e gcutg%gi ?0:) &(godae%tgna es of their
POS{iORS a4 c@msutalrbeseé gmhm l@dWlbmt@éIrebhonsltmtq thi riegyand sqircitrizedd, the aspect

and R84d NGO S 4@ tﬁehl%taﬁénn& ﬁ@qmé‘)ﬁ\héch @ Rk eds b% Q&lﬁ?gpﬁgtmg s
and rotation of the ring, and the rotation o

norglﬁlfzgtmnmteeqms%e i)?l%@@dgncf))}mé ’5?.}1)13?1' Oﬁbr Fﬂ%en‘islaﬁdmgnahzed the circular
pertpedtiN@iaigzia brie @8 td recogdehand iepats cloLirenéash esOnael fdokidinris taken as a
maefe %Qp(q?glglqgrrﬁoﬁp mtﬁ‘?ﬁr Eﬂé s%ec%Qer tgt?clti £& thn tcji]cgn t% |b£ {%Q %@{pﬁ:twe-dlstorted

perspective targets a eas
cortwa‘-r?g}@t a gugs efslwowve HCPE B %tneeeghb@gtet Pfcﬂ‘ﬁ=34°§1 PergRcElye fapsform
kXX meiBeIdC(Et 32 BRedOdd QBivingltheGRNIAREsESd chuaﬁohﬁrefaﬁﬂgr the four tag-space and

erspective tarqgets ar hen taken.to b

i ETRB SR Vi TEERER e s SETor Batnte o1 e Mo
Magi¢rg Ehesisy DeptgofHiFES /. oﬁﬂ@hﬁama ali Rprkeley] dgeheieal BEpoftNee UIOGBACSD 89/516,
Junpﬁs@ RS %‘sotmfhsat el iR SrpbrSred Wc?ot;r%féreﬁc@t 32) based on

solving t der st 06d equations relating the

Thd ﬁfafredtta@p&p a&Cihagiflace pmgﬁvsmﬁ‘amneusad to[djécS(a( B ach known data
Fundanental xLure

bit Posﬁlan m\}% sBace iélto image s ace wher]eh eesrieag -\l:eﬁl[]stei 6{) Stioly ]gspt%g?%blﬂﬁaﬂy l?terpolate
(at &3 [theffeyr reicganhadjapat m_ellsey the inget fndge dlhe Previauply cagputed JoRgeCiBEhold 21
is u§QhohBshold & %ult]tgﬁgdu& HenpPitvaind . of which are herein

i ncorporated by cross-reference). The inferred

tag space to inmge-space perspective transformis used
o fr oj ect (at 36) each known data

NF’PD



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-&r-e sanpled in codeword

Ond) aq%g() da?aﬁaltg mtave%?gl%%\ﬁilﬁ%n fils %vay, %11 ofcrﬂet slixyﬁoq) Rle rc]ltSefomor% %Sewords

process. I'one
Wﬁ‘i gaﬁfi)ttwelé £p G@P&ﬁéﬂw en b?@diewgeds% fireteial- ojgdhat the codeword
syn@BeRt dambled @ doBBvold M BAL d00Rat RBEwordd 18 imfHINIP 6 Blerleaved during the
rangenents of each tag may be used. It will be
5 hﬂ@?@?éod that the process for recognizing and

As GRERAIINGE nﬁe Eh?:gcal H@gﬁcﬂn@ of &Egdh@\éﬁtehlhgndg akanif Q&l‘ﬂg ﬁldentlon and

depends on the ysi cal structure of he tag and the
Omgry%‘%?ﬂ ASBEPT OF £ it b et duivil bt H'éierafa‘e that1fig, process for
recbgnl’zglg tuak dg@tling e tag indigt ¥ radngint ddtaenéodeddepn@saonaife phydral structure of

[ - Mage guarantees that
thet e ri %%Qﬁ?sgfﬂounélg%@ ERCOE?g Ih?g)a conplete tag. If a
Th@ﬁk[ﬁlhr@dt as ts&:@lylsﬁlgﬁt(iﬁ a Etfbhl’é]zdof&lﬁdmsgd GBH6s8 $dldtbhsiip ALBORREL ouarantees
tha#t S ni? &BQ/ 1rs]; a0 etI aI corgpelétéc’ ta% ?e: agcém éte Ia% is nPthtgung anchgccstmlly decoded,
thep empwpmltmlls ﬁevoedeél fqyithevsumv 9B, Glaw adpquese pratessing pgver atldelggally a
nod-MMRIaMRE o8 GO NRUnARRRARS strht@Y invBlvds BRKifdHnbE R tag 'ﬂ@&%rrent image.

The obtained tag data indicates the identity of the
Thy eitpirod tag date ailicitesghetitivptity aftharvgion Fratajnog idteitgrund the bésgiob afyhe tag
wﬂ% E}Q lrégloh h@] arcﬁlgﬁe%sm(ﬁr% %ﬂﬁf’lﬁé’ﬁtnﬁa 42 ketgfog n, ﬁél agfthe obega!lpoﬁgntatlon

in the region, as wel e overal | orientation
33 S%ﬂ%f’eﬂt i dhep dnerrefl &t BRI the B PRsEVe tensem) 33 obistred Prsthe tag and the
knoP@ ks edldtivighip bedish B pon3 Phydlod exiy/ad the pentsh@ncmgls and the
known spati al relationship bet ween the pen's physica
axis and the pen's optical axis. 1.2.5 Alternative Tag
128t ¢ uc“t“&'f"éﬁ"e'f‘i‘?és’cfb‘é“fsst ructure just described is
Thedtgi,lfmqa&g Juts rlbe(a\{\é G%]Q %{-Igd {o& ag(il)'lw 9oth re u?ar ?g%s Qtlf plaear ANBLes and frregular

aces an Irregu
tilingg, pf ngp-plgnar F@@‘lﬂ 3pgu!ar plpqgg:ge Bit.gn gﬁg@ral pqspltg@n]e]oa-planar surfaces. In the

moﬁQ§§l dRde B Qihat @ Racky! vﬂa@t@ FegSibtifiRs Bftags hid p&sﬁ@le i @Qﬁr@acé&%ﬁbﬁ%s sheets of
surfaces where reqular til

ponS S 0 el iyt Qe egt N AL ek e 0t ngs AR ting
An Q%aﬁ‘yé%gl lrl!ﬁ:%zre 1{'[(95 &n&f tf) h FégﬁE}tuth%Q s@% chftl%&l:e%% The Qltehﬁtwe tag 4 is

used which exploit the reqular nature of the tiling.
SQUALE, and h@%ﬁ"\‘fa"ﬁ'is?)“é“"te é?ggess tlF-dicie Binider fpoyiractas fortags) dqsesibed tryé?gmes et al. in
US Patkit BEF 1746, B mgmep'resbnﬁ sigiy B it Bided-Shldomdynbelert fok/zetofal&g 24} HitS The
tag ?e%gge[ng re%ﬂ %nes atfaa 8%&?4& p:{%ﬁ %{) E (z:etrcl) gl?tg'ctrﬂflz eé?ebo%z}g corfe el%oPdmegt dot, The
pergpictivg fareety gye magigaed tosr@sttareslieaewvrhﬂeadlaaqgt tagsp pse%ne\m in Riguses b and 6.
Flgﬁ]re g’d %O\R%%%aﬁqilﬂg&ﬁﬁ SYIROIS cfrbspofdite nfnit@d Adid (wae%‘}@_% which must

ﬂ 9 Presents each ogne bhit as a dot
Spa%ﬂla d’é%"é‘ %fe% a8} Figp of HevshuEHe Bling ot Fﬁeeta%foﬁowélg%ﬂh?nﬁ gits for
ilnghation puipeses. 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 mninmumfield 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 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 thei&- nei ghbors, so that
UsRE 3PS 9kedi@Rmof BROCH2 AQIHEE 0l bl GLAEER LA 10 praduce 240
resenble targ is also s ves 1 n g perspe Ve
enqodqd bty Ihe ﬁﬂ@rrce#ew?rés arg jnfeg¢gvedepasigllyi vatingife tage megigize wlience to burst
errbrbl (Al fiBiing b 36-BIELSIDAK BefHHE)lthid B o r&:Sbn I 3CupltéAMs. Pr 0CESSI Ng
proceeds as described in section 1.2.4 above, with
The prta-fegiing gt df of thates ae dpsigngigo aptcbvaBp theie ndghbers. e that groups of tags

cmﬁbttptm@ tamxch]ees tv8igh FBYNbE QRdeR] Thitdho QhveERE. glile SRpd Bl b &s hQefore
possi

Al %e ﬁ@ gﬁgwﬁon of the fqur

ot gﬁ’t"ﬁf’ 28 Bt UGRIaReERAre Y i TepmAgtd aSEsTRegiroceqds asidgscribed
in fton 1.pdsiwivd vgh hocxerpliedhapstépe Pé atl Rdae olaittal. i N t he t ag

data. For exanple, the four codewords can be arranged

AlRyel it PSmah CAUER By PTISHELRR| AT SnilY rlsappignatiosdef it dpur possible
origtafiee df @ ta Felitiveas the Bdnﬁfr Fial3) a]scﬁ[SossﬂJIKIWﬁmlbeﬂ oﬁéngtidﬁﬁiaﬁ(ih the tag data.

Fomgl'ﬁe@b %‘%(i?tlf[ %ﬁ:{rggrds tI:a bel : S;g 6h\§4 orh {aﬁ onen%'I PJ% ﬁontaL (}_I]le ﬁodeword
plage gt B EGIGten. esshoym mfayreéésc\dme reechtsyrahel i dﬂhélee‘, with ¢ number of its
codaﬁ@r@ ghi-4) gn&fﬂ@poﬁﬂ(ﬂl%\ﬂ@é lmdbl v he Qﬁdeﬁ&ﬁ @6( 09 Hrag &anrh then consists of

doS dewor d car §|t er contg g a S|n% %lt i ndi ca |n9

ng ﬂlgrcoc?efvmi &t £4¢ OJFein‘Fxg(En 2 é:g&g}ygd G et %6:01571111{ a single bif indicating
whethred it dsethd fivg) codvivartd, ot o@sﬂw)mdlcdtm;; which cbHsvotddt it.Ghe R ammkh has the
ad@% tt}rz]l?lf s%gg‘érhgtgg&teﬁlh&tonl .ohe (g)ﬁé(vohtf 1@ ?egg%&’d{he%%p&g&] Iwo codewords

one coO IS re
neeg &éﬂ@?oggd to qliaigy the Gessed @@cﬂu@amhﬁ thisesgiifithe taglondBdis pas gxpected to
chad@tvathm_ﬁbﬁ'(ﬁte BRYs thE okl 8c6RE R tHektalk b sH&QI Wihid L3wbi& oY the codeword

in astro is. t
congauﬁ)ngg-le gag %) 18 ﬂi"‘l IaeS{r fl}lr\%?nn%re SiReed t&eerotatwat Etg?,]se%ismgg?vbcﬁ éhaa%'s §}owly
andtpredictablp willor dstrolesoentyadng Padgvdrdigpitadignekd to i dedodat peieimine.ed.
Furthernpre, since the rotation of the sensing device
. 1%??&%‘5%@ CPYR b PEIRFCIP Sl nand IftFd dehs oy Bgcdata repigsgatation
beimgrvelf-coistenwgy fl thisyeisk eah biyvatue @t sultidit batuel B Goidaly rgpetenfed By explicit
eg}tht é $io 99§2§de QJ r@pr&sgntgl' bzgﬁr!iﬁ nc‘é"o% D %lﬁﬁr s e%gdre\é ?hat e &?at a%d is well-

al toget er and | nst rep resent
popylateth gnd Bpy ﬁnf’\éi]'ih% i by rehqﬂw lfimlgedcaa% éS :ee&ewlm distogtigh @etected and

subée@dienﬂl‘ﬂ.ﬂofrécteb ldﬁrm\g a&w ﬁ)nphr& To)/eﬂlb\ﬁ &k medlﬁ@sr 16 5E4te1eh, Bith ﬁ data must

confid B pelnt P4 o it Sl et oy i “td%?%iecyon the
OVE:g]eziddof i sgchvm;&t]{ep paterpuis atmalr, to direchvethead ofbxpliniispetspretivg rtargktst One such
schgl% Js%l do@ ki&lf):“)ftl()héil%&hédS ‘fagm@ péi’atl'vé ) gﬂ@ ((ecf@c%‘é: {olrypgesgllt §1‘ﬁ“8£1¥t' Qrﬂls and

detected and subsequently corrected durin
hen TG P QR ATlD T SBATHABP 8 v ABES 408 80Dk, each
tag data nust contain a nmarker pattern, and t hese
129ust fhgppgdundant |y encoded to allow reliable
detection. The overhead of such marker patterns is
Desiling d tag redulds ih hegiover, hagth, ald :aaepblktik benﬁh@zﬁsﬁaﬁﬁ@efohé&he tag ID and the
tag- ¥e?alil%gpte§ loca@r? agge:: 12 sl?[ccn nto f'm éé)%(ﬁu%%%(\:/ﬁ}é? Vit 1Sen|§lt1eltta%g ddr’%q,gogstge ]{)catlon
NPPdlfferent glyphs and hence different multi-bit val ues
@ ¥S€ Anoto Technol ogy Description, Anoto April 2000).
1.2.6 Tag Map




Decoding a tag results in aregion ID, atag ID and a
tag-relative pen transform Before the tag ID and the
tag-relative pen |ocation can be translated into an
absolute location within the tagged region, the
| ocati on NPP044-SG _19- of the tag within the region
must be known. This is given by a tag map, a function
whi ch nmaps each tag IDin a tagged region to a
corresponding location. Atag map reflects the schene
used to tile the surface region with tags, and this
can vary according to surfice type. V\hen mul tiple
of 18 QG Shnih 9 ke‘gféﬁ mad B¢ smaﬂ B ¥ Bch by 4 AImRER ﬁlaﬂhcﬁ lﬁ%s cach tag
same tag _nunbering C hey cah a so share
ID?&frfﬁgg‘Eddﬁg‘%‘b“WFﬁémldﬁéloﬁsé‘B“for a reg| on nust be
A t%%fngﬂ I%He%gltlﬁﬁ}!ﬂeﬁle B%g toptg%{hg :Lé%légfre 1%h t% Vagé] th% cgne 2/ ac%ordmg to
surfogsy ‘b’Pee\%‘ﬂl myltiple tagggd regiopsgharg e FWﬁélthé@ﬂel aml éle awe tag numbering
schai; Qkeyldaf albAlart ME Ak ABmapM t hi n the region, and the
tag-relative pen | ocation can be added to the tag
Th¢ ag artul ona tepioyingst bf refrievabls vik the ecgiop &M These givdnemegivintlh, atag Meand a

perd @A thd -ta% hap CaOE AGevC BE %%D-Eﬂpbedt{'aﬁgidtéa%to sihane ta locat10n
S mes are of interest, both whi ch use
Wltt'lag‘e ?ggfﬂac@ P6 g BB e Fingie addep o a8 gt weld?ﬁ ghrol

perpp@fi@rwied tteegiong schene uses "l ocati on-indi cati ng”
tags as al ready di scussed. An alternative coding
schenme uses "object-indicating" tags. A
1275 cat289i28 S84t i ng tag contains a tag | D which, when
TWB BﬁtﬂéJ sﬂ&"&%g chDxé Qéﬁgrﬂes tmlg%f fn@gst "Rk o@@ﬁﬂﬂls@[h@ 91 Mutctnre dgégﬁbe% earlier
region, saunlqueta ocation w th
in ih@(jF"BW T%@ef% W@P%’ECPW Ysgc HeHighrndipatipg cfags o already digeperd. An
altdrfatiteltbdingtsa@mt @eabbjesdintivatity@igd t he | ocation of the pen
within the region. This in turn is used to determ ne
A lpggontipsticatinedie qontaiptyetagp Bhwiigh ghdn\panstated shreyglethe fag map psagsiated with

the Qalg@d&[&@ion' ﬁel&shﬁmﬁ{a@@g Q@aﬁ&{ Wil B8 rediore qRd @f- %ﬁtwe%&aﬁbntolﬁ fhe pen is
i nterface el ement

se se] f
sodof 8 B raedr i sl B O B oG Bl s used to
det¢rmine the dzaioe lof e pdn relgive thendserfinterthee dl@eaitin n paga descrditibm@sociated
with g §e|g¥0r1] q\fo?&‘ﬁ)f £ th% Bée}’in%lf ¥ eRHEP ] 1dteﬂ%ecp @lRta li'c{c?nog t‘elaﬁoe to the user

absol'ute pen pat e zone o
interfage lqmgpels éﬂe@rﬁéﬁtLocauﬁn Wiy ragméwrefalteu mgalbfaegppe@ ﬁlteaﬂaprsre &f an
absblag pdnlPathi (Bdvosl of @ fdrticlat B& MrdrfteRBmanuser interface
elenment in the page description associated with the
An obigt-idicating fag contains gdpg TP rwvhich direeibnidengifiestaveer ingasfpcej efement finpthepage
des&lpﬁ&ﬁa@%mh@&ﬂﬁﬂ tflé/ re 15}3 All lﬂﬁ@z{gs inﬂﬁeeioﬁ@&%e%{s& Heithoe efgﬁb’dt 'ﬂﬂntlfy the
i stinguish

oLt S SR e‘? A0 g gt By e QB ticpipe e

do mpltewfcee sfrparthabpot of @ ajselnte pat dath. THaedo, boveveh Guppurethe capture of a

re}a%%oFﬁ ﬁatht |§§ l(?%pats Uf,eE cigftlorﬁ aﬂbﬁrlcfﬁﬁéq}{e%qp gﬂeeﬁ?mce f§9 eilcgﬂ'xgered tag

€ position sa I ng ency ‘exceeds tw ce
frequpicy it diFRiepemany fomy g RIS, P RosoNS [91 e @pws itithinr Hfrebpmsan be

unaSi8igRhaldpaningdosi tion to the next within a stroke can
‘be unanbi guously determ ned. Wth either tagging
With cRleemtasginghechemgg e flagh Snition i epopwadipe with poveiaril tvivual elements on the

netPASSAGhed InRthciie SHRdntsGh BB cAMntdrREwith 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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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 ment, a net page network consists of a
di stributed set of netpage page servers 10, netpage
regi stration servers 11, netpage ID servers 12,
net page application servers20:3, netpage publication
1.35 €l Ve Nidrac@ N rWELPage printers 601 connected via a
network 19 such as the Internet, as shown in Figure
In BprefEhel anbbdPage amegigs hetabrk osnsiste biedistdibuled s oBnefBgeMfage servers 10,
r La bet, S ens
e R R RS R NP RS Bl e 13 s
publigating pqrvLe@SMVg],d,n@tgge eEntere PRl ca)gqeptgq‘ Yipa gletwpli( 19 such as the Intemet as
showdlidgatd cat es users and acts as a Signing proxy on
behal f of authenticated users in application
The pefpagearegistialing seryer laisggemerowhichl essordsvalpibnshint bergeen users, pens, printers,
appﬁl%@xg Rihd ﬂqu&at%ﬁf WikdGRPeb hutARE (fifhus néSorfl 8315 HibLR ShiaRRAYE us@s and
10 mai nt ai ns, persj stent

g e serv ?

act? A Fl%éﬁgl £8 &alta fﬁég@heﬁ%@@&i Iui?fsl %ﬁgphazﬁlan Bg)@@étlons It also provides

handngting reegition Revire tipdegieedNet dusdrived abovelld @sipaan Yage ReHEDED nAfntains
) f .

perﬁg&? inPehfiSh %boupﬁgnb dégggﬁunls glgi Fes Hn]gfn%és nﬁ%ggr%l network mcludes any

I NSt ances. e serve
mpbepefPasy A9RESs eaﬁlblim@laa hsubehe PRas dtaTee Sm@| apagesgves ei@mnmwns user

1npﬁt&fa]ﬁ&q& qaEn ;ﬁheﬁiﬁﬁans@ BEknR 8lch @Qﬁatﬂagbppﬂnteﬂ' sErﬁCnEtlpé@e tufbutt ch@ctly to the
. pr iate e _server, e server _interp
ppr ﬁ) ate E%,gﬁ serve p§$e Nk remﬁelgre{s lg ér}p}]tprf]iatbvﬁ t%gme tdﬁSérlptIOI‘l of the
meammbgmqwdlng page. A netpage ID server 12 allocates
docunent Itsvgl on _denmand, and provi des | oad- balanC|n9
A gD o Alpeates, o 3T gp dgeaa %, roHi e Dpancing of page
serveestvppag & @lotatitiexhenses the Internet Distributed Nane
stem (DNS), or simlar, to resolve a netpage page
Anp gSB“‘f“’r’iP%?S plterst Rignbuted Napetsien {ON e piwilpdpesqhggactpage page
1D S(Eifts €he nft@std hddrgs df the ndiREd ;ﬁw&lhﬂglmoﬂr@ﬁl&j@@ge ifstance.
net page application server 13 is a server which hosts
A nefppgeragplicptips seret Jadea Apysr imbigh hestssinteractive peagroapplications. A netpage
publiithabr $6:@Er 19 R a8 SpY @fionkdrvdr WhidkpudAbsinetpdat @J&uﬁ&fs‘(&fetp\i@'pﬁﬂers
publ i shes netpage docunents to netpage printers.
Netigee privges caeehested op g marigte: ofnsttotkcberer phitfarass frem panofactoress wok ks IBM,

He»ﬂ@:[ F’a%ﬁarcp bofit Su NIl &[ﬂasém&%r@&h Hﬁlecﬁxﬁ:u@éﬁﬁ)hm@e?sﬂgﬁ%st and z single
chkard and pl e net page servers can

Se“%ﬁmg’ Aistibyissraver beg o hasg) Somp, B’é&“ of g Jungtiamplifyypravided by netpage
seresy andlin pativulaethd fusdtipnalitytpeudhided/ Br tha In sedvlaiind alfe ﬂagasgeﬁer SANRRo be

pro&ﬁed%lectl? fma:In %ﬁ)&% u?'é all(%rlgall Iag X tnﬁ'éa%%/ Egn?e? bX c?n?;{u cr orkstatlgpé 8r ona

servers, rticu i ona rovi
locghyetyqile | D server and the page server, can also be
provided directly in a netpage appllance such as a

netp n a conputer workstation, or on a
4I ocaiéml%l\I PIAE'EF]{T% THE NETPAGE PRI NTER

The netpage printer 601 is an appliance which is registered with the netpage system and prints netpage
documents 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.
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The netpage printer 601 is an appliance which is

regi stered with the netpage system and prints netpage
docunments on demand and vi a subscription. Each printer
has a unique printer ID 62, and is connected to the
net page network via a network such as the Internet,
ideally via a broadband connecti on. NPP044-SG -21-
Apart fromidentity and security settings in

non-vol atile nmenory, the netpage printer need not
contain any persistent storage. As far as a user is
concerned, "the network is-12lhe conputer"”. Netpages

Ap%rpf](gﬁ fg%rt]{y ahcf%l&él@ th&? ln or?%’la?féqneﬁlg Qﬁe r@@ggv y'ng& f%@dthn cglha(%n any
PeIiFiene peTiefe it I o Ysdrit Ff@ﬁﬂﬂ&ﬁ W@tf}ﬁﬁ‘@ lprtherppfépléer Tewages function

mtffﬂ@ﬁﬁ@g @cr@g ispdc@land @61 WidhS ths URRBCHA he Cidhdbhidd® 36ipA0 CHFE Bdrfers 10,
d e{nJ1 ? %qﬁpubllcatlon servers 14. Each docunent is
IndgpeRqepty S pasEy TPR6PPArYs: the page layouts, and the
Th@fdipd@y prin@Xfeccad subfBER nOReE AbSmM Fhh ueE)Qé}LHuﬁtcﬁ%oﬁ B&vers 14. Each
ayouts are

Becayse of personaljzati on,
Ao P L el TERE e Pl o fhe et Heimess b vhie
poitae (hO sk detauteOoft feBormlidasay plpe I‘Iayﬁutp fde N edally _B}ﬁmﬁth & a particular
sub@o?ggrgp{] o§1te oiﬂt@gﬁto e E%@cq‘lber-gﬁﬁ{ter Qﬁqnela %‘%atﬁg% ﬁe?vtexs TexPhhd image

alr e pI Ca alr e
objegiph 81 ﬁllekfé‘reé hanénﬂe dmicalyeshered t‘Vlﬁt ater splescriPers, ang (3p geer Pidgess ' to all

subBdribd’ @rifierdnd tHe BHrdRRE RRE dcAtE page servers. The net page
publication server optimzes the segnmentation of

They arinaae prblicetient ssrver ontimgzeibe pacmensation afhdpcumant tdnisptsintg pointcasts and

multds@r Aﬂ@qedemng Ghd PR St £ ASmS's FaLORHIE Nhe SritdIfows which

rinter knows which nmulticasts, if any,
“mb8y§|§P% Iﬁﬁngthce the printer has received the

On&eQHpbrﬁﬁe? hﬂarg&wlﬂ:@ﬁﬁg %nﬁ)h@qgagg E&(ﬁfst and Blt]@c‘s R TaLAE tfeMBcument to be
docunment to be printed, I't can print the docunent
Wﬂ?ﬂé‘ﬁ?PﬁFngW%§?%rlzes and prints odd and even pages
riq lél rtd&%%g Lif?ci infd gd(%)ag& pvei? {;}? n‘ﬁl‘tante&%% glbl?oﬁ:} ides gf th%%)h Etallt ccﬂc’ltams
exed pri engi ne co ers
dupéqaigi prass engire | contjoRgys Ky gnd emfrtmnamsmnh@aajyfe@s@‘ fnmthetqu 1360 for this
gpose. The printing process consists of two
decoupl ed stages: rasterization of page descriptions,
Thfanmtlr@mws ca@mists ofitalo pracoupled stegen frastodagtoni ofipage describhiens,raad ¢xpansion
and AR PR GRBAI THeRAR} uﬁa@pﬁrbégsgr aTﬁp) WRisi?br TR TPt Wd%sps
Ps running i n para he dupl exed print
737 ﬁ@%mmlﬁl on}eefE*gle@B PETisEeiaT cutleBriopYsh CeSEEP PragTeEh Which
expendpdifiel andiirinty@pe imigds @ frdaNimePSABrohARIGEE the Bpdition ofttte Bntheads in the
n§ﬁg&ﬁ{onlzed with the operation of the printheads in
P print engines. Printers not enabled for invisible

Prittdrs Iﬂ{ bﬂaﬁlécﬂ@r RaMee Iﬂ'ﬁ‘mﬁ@thh@ﬂhet(@tldﬁrtb Pint 230 Sing! B eﬁl)garptlve black ink,
i,ve bl ack i IS restrl t ags

| R- absor .
g B i BAK o o HEPRA R PRI Pty med
fungsimugpdity thaa ingisibrip IReprintedipéges thef antitl iclossad as heypagdaan i nvi Si bI e

IR—prlntaﬂ ages, they are still c]assed as netpage

A norrigm E?Pﬁ%@élmﬁrmﬂﬁ aitPagys o el pfpa Mereghreiivebidpagspiners

maygfhedato Mbrk Gpesipized althegduchat plalge ofxhéent o pRstics. 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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may 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 with that docunent so that the docunent's
tags can be correctly interpreted. NPP044-SG -22-
Figure 2 shows the netpage printer class diagram
reflecting printer-related-information maintained by a
r ?g:t ‘;Ff‘l%:u%t ﬁ %ﬂr}%}v% gﬁev g{tﬁage ]pruﬁcﬁ ctlars]se dﬂ%‘é}ﬁ) al%ﬁeicﬁ St Yo ]?rmier-reia't%d information
ma@@sledr'?méwsﬂﬁlo@ﬁeéﬁt léronévepgpage IPeFWOQect ion 6 beI ow, with

Lrelf ﬁtr‘l}]e gl% &rred‘.??] ebo%rgfn? 35 ehe Snetgzige I;]),{ugtarnls 0 cr1b|\$ %%alteﬁ 8eta11 in Section 6
belw,lwwbwf%enmdégwﬁlhtoaww de range of digital printing
technol ogi es, including thermal inkjet, piezoelectric

i.nkKj aser el ectrophot ographic, and others.
14 %?“jetf o$ g consuner acceptance, it is desirable

t hat’l‘h@néﬁﬁé@@@t@m REd BleBife LAY Ff)r]ﬁta@ rfa@ @ RHe range of digital printing
racteristics: ot ogr aphi ¢ olor printin

P ual it

te“‘?ﬁ"gﬂ uding, theggal "Ipsist PiFagyleciicy ﬂkJFte Ilﬁf‘%bﬁﬁﬁf“m@"t e and. others
Hopmmtf@rwmeosd:nsmﬂeowwptdncec @it deduem pratp£ hetEa@s prints | haye ®e following
chaPREh@ALl on nearly silent printing high printing speed

st mul t aneous doubl e sided printing conpact form
» f acpitogtapit akive tole prigidgrpt i on No currently commercially

avai | abl e printing technol ogy has all of these
* chahigefushty SrireiatingTo enabl e production of printers with
. theﬁﬁ¥mﬂ% cteristics, the present applicant has

new print technology, referred to as

- Memwipfietgghnol ogy. Menj et TM- is a drop-on-denmand

i nkj et technol ogy that incorporates pagew dth
* pri hwhdeds f abricated using m croel ectronechani ca

syst ens NENB) technol ogy. Figure 17 shows a single
* pri MY E%enent 300 of a Mentj et T~printhead. The

. simple operation

. nearly silent printing

* high printing speed

. simultaneous double sided printing
* compact form factor

. low power consumption

Neo 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
netpage 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.
NPP044-SG



net page wal | printer incorporates 168960 printing

el ements 300 to forma 1600 dpi pagew dth dupl ex
printer. This printer simnultaneously prints cyan,
magent a, yellow, black, and infrared inks as well as
paper conditioner and ink fixative. NPP044-SG - 23-
The printing elenment 300 is approximately I 10 m crons
| ong by 32 mcrons wide. Arrays of these printing
elements are fornmed on a silicon substrate 301 that

i ncorporates CMOS |ogic, data transfer, timng, and
drive circuits (not shown):23vaj or el enents of the

pri Ryl glgmﬁ%ﬂ Q0B 308 qpap@%@untdllgl? 179 l?néLo%F %Q%F Zhdxﬁmlggsz\%]]de? Arrays of

rim 30 e nozzl e I C Sea

theagpyinting glgmsuyare dprapchen a slicon Sslﬁsate 108 &t igspeppretsy GYIQB Tpgic e transfer,
timing fand driva eitcuidt (ot sHoemm pai r 308, the passive actuator

beam pair 309, the active actuator anchor 310, the

pas Maips elgpenisof Bie PeRES epmen330P areghechorales30R ke tioplegrim 3082 the nozzle
challB@ 38¢€ e WRIdRGEAH ad50the bR amnRAti% 306 the ile‘irerrﬁﬁ‘rﬁ: B@nine adily actuator beam

dtot Sssive uat.or beam 309 at the

palJ' Bgflilhtﬁ% ive é%?aho? geé'igxd;glr e)(%r ﬁag acg}re acgﬁgrhaa&g{j{ 1 g the:t 33s|vp actuator anchor
3Hre§ﬂ@m&uMeBahchor poi nts 310 and 311. The conbination

of Lenents 30 309, 310, 311 and 319 form a

cant' [ ¥t¥eRe R Pegy RECHEE MathhElitonet 0 e srssivesshatorhegypair 309
at th8 jeirh dMis Beth Samds paipadrd amgfior@inat alielr ayspefivepdntHot pdﬁ@:s &1063!31& B The
con:rDbngitlonl dJt gengllts%F %O& r390c, 319 g&dt&l 19 @or% ]iigantlgeverﬁd ctro gb nd actuator

I ement e ¢ross Sectlion out
an to clearly show the ink inlet 312 that passes

t hr 91%%11 E’Sﬁss A Jn{ ﬁgﬂ‘toviygf‘ g’{a?’ Q gp%mtmg:e rlf|1£ 5830& g’vé:ﬂlzifn% %‘.%gsg)section 315
of ap@r}nmgl egﬁg-e}gﬁ@(}rghq cr @0 @)ectlonp'l Yuslewt glét@.lt xghm/\geatlh ghow the ink inlet 312
thaCPdds QG EIZh thP GBdoh @ 201, the ink meniscus 316 prior to
printing an ink droplet. Ink is retained in the
n 0 z Figeecli@inth®(b) doy 1 Ka) sifoarcle cpenimg ognle af a MagetMkinierieso 300.
and at the fluidic seal 305 forped between the
noz fewe dR@hiaYs BoAuist pasion ke K rRraTCUs P H BB o MHgan ink
dropleti Ink is npined IneheioizAvtchexabel BiZhEBeeabnisionlat the ynkahiesitdid 316 bt the fluidic
n the correct
sl R oD B AR L S o1 <t
dat &/hiloprifingy Be privehe] @LOS (Qldﬁﬁy Bsk@uf ddidmAkd griMEengine controller to

the @o%e&@h?m@ gemerrn Bx?{m% th?é(c)isfﬁ a?cﬂauﬁ'%’g %{lej éa?a to ervggge]ggt{oheggljsuctf the active

rou eam pal r
actygiepbeanyipeiy %eﬁ@r\vwsesrae sleﬂtllCﬁlwgrrqnhm o th@utfehﬁt tieg pair B for about one

mcﬁfﬁ&%r RiMhE inl TRGL R&me. The &Hbérétﬁ}g mErEﬂmesLQﬁﬂ; Boh ke 'hQa@ng causes the
t he ﬁsan1 pair. to expand, As the passive

beatg B APh 0 HiE% Haiy PsEY ?cglatﬁro*ewﬁ SR &9y is jnpt hicl f@gs not expand,
resuitiop &nichiress digfrehct betgech rhe awosttetn® Setirs. dihfs besetiti@enbieit papeanty febudved by
the a\ﬁﬁ!e\g gﬂdg)@{hg §IF] trItmrﬁal%Fr{d%%at 3135({ bgﬁd%@q dS thE Qu%gtll'aﬁ |Sb 1y The lever

reso e cantilevere
armgy0 FE%I\SIBI!SH'@? meNemens frdheanoralpeshespbers3t. The neficl ghatnbwéﬁddxsovph@out two

micfMIS ke @bfiod Ghokn inlHidird 1O FThis %ﬁ&s%QIYe ihi T]ﬁ&m Fo?cufghdkss?_l out of the

o the _nozzl e_cha e nozzl e chanbe
nocd) 8 e B B g g RgEs i I}ﬁ’éﬂepfefg A Y i ppisus
316fEoguaprendib adpgss tha durface ofibe wagadariteesoynk pressure, forcing

ink 321 out of the ]
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 nozzie chamber,
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nozzl e 302, and causing the ink nmeniscus 316 to bul ge.
The nozzle rim 303 prevents the ink nmeniscus 316 from
spreadi ng across the surface of the nozzl e 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 nozzl e chanber
NPP044- SG -24- as shown in Figure 19(c). The nozzle
chanber is refilled by the action of the surface
tension at the neniscus 31Bt- Figure 20 shows a

as %W‘ﬁﬂflél?é lﬁ )p'i“l:gelnr%)t egglanﬁé:g is Jeﬂle@ fb?%fe%@tg)gtoﬁlf . E&%rﬁe teIlslﬂ)% at the

nmﬁﬁﬁ%ﬂ'(typlcally 2 10 nun) in the dlrectlon 3 5 1. The
%, 0
S eg rfﬁme 2§ EL%&)@% shémea 01‘ aw e QCE%D [E ) negnage pﬁm er ?he eng?h of the ngrmt]%fad is

rmn
thepftﬂbwd@l l@é’fh@ P%perdtyplmllmﬂﬂéra@ mrtiletdﬁrectlom?ﬁriemelsmels 5®Wn Tt mm long

(ab@lft iontde adorhtcte RinfhQMp wkn ridbi€ gL EdpEreg B6ePpdsithd 894 prmthead in the

e t 300 r|nt|n Jors or _types o
d“%caﬁgﬂ%P e ptiepthg e i i gieipied e Pt de0: prnEng tP%Fg’f o o
Bmsuﬁma&emMﬂbyhempmkmﬁhead during operation, a nozzle
guard wafer 330 is_ attached to the printhead ]
subdP Pt By Faeilegytage L hepsivthead duifyg opfiation 4 ngzzle guard wafer 330 is
attaeited tehp printheMuinGaZ b . Bid ascH nbalke 802 tB&&lShhb}&Li@hdlMﬂ'ﬂoﬁﬂlb gublﬂ hole
33fh{ﬂi§l %1 \%g%l%?%?n 4% lfetls [a%q‘lred-rg? glreﬁe\rlxte tﬂeb nozz ee 61?219 %clleb é’,?g gonrl becoming
blogiet by pagerdibprs or gther ff@rlecﬁ terpd aif ig pwn@@muzhhhmyghlet@ A& aafl put of the
noﬁzE |g@i‘c§h0333 QurAR Friribd. TO breldifink $992%nQrGH4hSnd2d ﬁﬁrd%ﬂé&gﬁhﬂe the
Lng. To prevent ink 321 fromdrying, e nozzl e
pri ﬁg? is sealed while the printer is idle. 1.5 The
1.sNet pagenEgibe PBE active sensing device of the netpage
systemis typically a pen 101, which, using its
enb&bd edive ensimgolidvies ofl 84, netpage appied isOyB@it wipen a0 wiliels odieg its

eml!ae%eﬁgochltrt)lllep E‘34t @gﬁe tt) Eag: egm@ geggde\f sﬁ’ign tlagq]gl% %g%%ﬂ an I'I]nag&,%nsor.

I mage sensor St ate V| ce
Thea‘ﬁ‘ﬁg‘dﬁ\s?réstaemﬁq %tafee%evwed)rcwfwm ag aRpEIPHige Blfer i Merpit pragipg at only near-
infrdd WWeEﬁigtﬂA@Ns&ie@H&Hh&moré\Setﬁﬁ&[bﬁvl e Q{sﬂerﬂ 1smBI'er Qﬁge&ihkn the nib is in

congct V{li}ﬁl ‘t}ie sur%fehynt%tthe pesn u]? eCt% sensgﬁa&s ¥R éueft"bCéeﬁt rlatg 0 égqtlge €"813%]éﬁ1}€"8'“m§
(i. et aig’L’QO dri @ geaterf andi 166 Hz rop faster)). dnfoaption @pthnadrbn thi eerdisrendrypteg and
wuéléssl? tran@hireQ0 e BhnttQ r(or ggs@ @t&tﬁ)ﬁ) fe grml& Qr dd& sBfior zﬁé{n‘élru')g the data with

| nf or mati on capt ur ed ¥ pen is encrypted and
resRff i IEORPYP pPeariE i e otF e STHIGA 3P BTy 3@gHation 10 @ netpage

serst fat in@myeratibrne printer or base station interpreting the
data with respect to the (known) page, or, in the
pr eff b predered apiodineof the pensemsien pRerag Dethes o maperil o pdtaga non-

maring) §V1ATR maﬁ@fg‘é@:@ct fh@ﬁevblnfs bt Iﬂfc@sts:ﬂir fo@éﬂ;mgmg ﬁeqﬁ%@d‘yﬁéﬂ 84 browsing
rates ot

o BRI VPR i 3 G TR DR R T e g e e
systom pikd bagp wmigpeen [D flowever, is not necessary for using

t he etggge systen1as a browsing system _such as when
it ] nihyis dn, conjagt it @enetppge s pruletenmines, ity sty nd gagptation
relati®: t6 g pagé. Ghedb whttabhet! e fored yo@greand 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 and has a uni que pen ID 61. Wien either nib is
in contact with a netpage, the pen deternmines its
position and orientation relative to the page. The
nib is attached to a force sensor, and the force on
the nib is interpreted relative to a threshold to

i ndi cate 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 froma network.

Furthernore, the force is eagptured as a continuous

be ve@llfé@'rﬂe%ltﬁ'l'léé%%oéla¥ whénlgl?o echL Ll dagty ﬂﬁ%rg e%tlel%]a%ttﬁﬁgrﬁnnally

aPRRFEHRCE (i iRee O {dicla t@?dé?fl aPl?l’é%JIa fOEFP cwfigigat @Hnow gFigathisrmay provide
moteltiasiratilRédbRR E R vsdt conaRll ot Mheded B 4 dohA@vingh@b." Cl i ck’
the user applies a force sufficient to nove the nib.
Thi Shevesp deteaniredithe pprifion ariberientaiish of fiewblbméik netpege heimggiog, in the
mﬁﬁl@m&ﬁﬂl P a3 iRViagesl tﬂ%}’wﬁm@'cb@ HIRWY. ﬂgifewdfk thel ﬁbgreﬂ% and
ion of its nib on

det ermi nes the pos
COpRS 1 B 029‘“. %ﬁ?ﬂﬁ& tojt a‘?f ko qﬁfﬂ%%fr‘@@j PEPELRY iffpriighon the
imagedaiag 4b0 Bie bfowh lg@mp@QE thermert dpdosvAltiowh the positioh kesoluniol of thettag may be
lowd @&QQ@ §1e Ea@ %elﬂl%at;netﬁé pa%@g H@Q’gely &%JIRM{;] t-)egtg H%S]l_hg Lcﬁlﬂte&) E)osition

he nib relative to
resii@wg Faeitihiss dreedingthe %anﬁ re@%'éwn re%@%@r *'t"a‘@at%lﬁiﬂd"ﬂﬁég recognition.
kno%h Q:ﬁ&ggéle(t Po a Letp% eo% ca%ﬁ.&edca‘? A Ser, eg hp lﬁ%pestjb stroke cons1sts of a
position reso utlon O? ?] b T
seqpqige of Hge-slappsdl pep pevifiopten deagee. inglatﬁdwhr@msxeﬂw pvew@fl eqrrmhald by the

subEeQuelhh&n-h@@Veﬁtl & Grokd ﬁ@ls@ﬁkéﬁ!@ HWRILPPsE ID SUof He@SPdet Wh@vel e page
the.m ni numresol ution required

exc e n
10 e e s R s Bk B I B PGt ot
rel gbdn\ @tp%E@ péh lﬁ@ﬁ Bitdft s@lb&iof @”Bt Mo@geda@zﬂlait %EJVJ]I%%II@JSBT to perform
strokes Stro e consj sts of sequence

CoRY PREDASIE QRGNS Fin Thiotlestion e?stﬂ?frftﬂfﬂﬁ%i 3 a&év the Fﬁ“f"i“ 4 digrangyt after a
defipaiintbqutiode Vientiran ghlecivitabseritesla Ryiod ls\f& pagelibGRE R Rbnsie BE tuepmost
rec%n}{l ﬁigtal u‘@ s?rBl[e Vﬁ Iec? th%lughgthg g%gr%etl [50 ) etbg&%P un%e | [())If]%e page. It is

mtea:rli?ﬂ@r in rP@ raﬁﬁlcat@fl‘ﬁn?ﬁlﬁ% mamereance jitsis gybmitiee tfc ernmh@ewem agflection
hypbiligk &livafds€. Each netpage pen has a current selection
826 associated with it, allowing the user to perform
cop¥achpeh hpastugeny pb B2t iTuins thenib. lastTivdfied bl the pingmthe system. In the case

of th 8B Ba@sgentd@sc@eh QWvd, RitheSHS Sillng i b SF K6 Hor- I‘Larlalfg{) Bius Aib is
defined tinme period, The current selection describes a

curteptofaghpeg plsyhas 2 guerent iy silfcsas- This isdhrmdh wylelaghpssqofated s the pen by an
mmhemﬁnEgdn@mmﬂktdmku§M%mMﬁgEammuhmdqhhﬁ@mghmﬁmempaﬁemﬂmnm
f the. page.
stylg ?s o%‘a{ex gntﬁ @ Eu%glg ﬁl%;%%%eg g%’ﬁ’ir 3 S eCIi)e are ta%ge% r\]!zétlrl lhg ﬁué'rent n](b style.
WhFlsth%mgkﬁs meéebsquenahreatp@wde ey mrev‘p@cgi iny th @ibtsiylerwith which they are
taggdyperlink activation. Each pen has a current nib 824,
This is the nib last notified by the pen to the
sys Wagnever the tpereis avithie rangef oftalpeinterefithufhich ma:blpajgmupam the pen slowly
flasBlE SC FbfRRS 18P0 ien fi E)Qleﬁuls tB QeddBd é(!stgge }eﬁhﬁqb %e% R omentarily

non-marking stylus nib is current. as
actiyates fis, &Her iER- 1 dhegien sucppds iy decpding ﬁlsﬁc’kétrﬁlﬁtéfe |t(a§'1e page, it
moAS&dlyaaivad ividinLEle pen by an application, e.g. in

response to the user selecting a color froma palette.

The default nib style is the nib style associated

with the current nib. Strokes captured through a pen

NW%&%Gtagged with the current nib style.



When 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 communi cate, the pen slowy flashes
its "online" LED. Wen the pen fails to decode a
stroke relative to the page, it nonentarily activates
its "error" LED. Wen the pen succeeds in decoding a
stroke relative to the page, it nonentarily activates
its "ok' LED. NPP044-SG ---- -- - ------ - -26- A
sequence of captured stroke®-is referred to as digital
i nk.s Qhghd: %k cabmsd (el %ﬁﬁ RS Feifalhnic. tﬂagtal it g,ms%e basis for the
exchange of draw ngs an andwr it ng, for on

digitad ex et PbArawires sk gwdmlwgfor gHke FSPLti Piygndwriting, and for online

verifdtioh bfRbdnee. of signatures. The pen is wrel ess and
transmts digital ink to the netpage printer via a

Thes proris wirglese) andr tzpeisots [dlgivf ink Tt ghe nefppgq ritert bidla diogirangg reifig dink. The

traﬂsﬁﬁt@cﬂ&iéﬂéﬂiﬂ@ﬂ ehcBipted fok HrRGY 2@@@0@@%& bztcyetlgeﬁ@[or RAEKR trhdBfEsion, but
L fficient transm ssi on al ways flushed on

s sl TR RS 6 &negﬂ‘reémﬂyrm%ﬂ%ﬁaw B Pn tho
pr | RHHRK the mqpmft b@rar%@ Bt é pﬁm&i"ﬁ blgf‘ersrd?éﬁge:nkq}; mﬁmgfrhé’ﬁ{oﬁ; th:h has a

buffers digital ink in 1nternal_ nenory, whi has a
°ap8°é?;i Qg?‘teﬁltebfﬂm&}’i?%?f CURIGY PrafwdingWheg Fﬂelpﬁ‘blﬁ Vi agam within range of a
pril@nickvansférs ang bufibfee tigiidh Bk [Taabuffsr oy @@ vidg@ore oMést Biffer damBige

of a printer, it transfers any buffered digital ink.

The AoRfPfeat PrigisEed it anvrrvmber o Priers byypecase dhae it resides in
netf@# bodn Pepera8PbrstheriNk fs ar @B YimMsterREwhi@fprifted alpk £ Somniiifcating
wm@gg@u%%cuammgt ate data resides in netpages both on

PaRd on the network, it is | argely i mmateri al

vvhl AhprifErd te@bodndAE B thS p&OBALLRLe@td Behrer Wethil infdec®R Y6 below, with
Ferred enbodi ment of the pen is

ul ar t . Apre
mf%e §et?F‘§léraﬁ dS‘reeat er detail in Section 6 below, with
ref erence to Figures 8 to 10. 1.6 NETPAGE | NTERACTI ON

1.6The neirpagevikictigy 601 receives data relating to a
stroke fromthe pen 101 when the pen is used to

i nt &hastragaiptitterf0 hetepaghatalelatiip ® acoeke Gom g ger3 0bfhepfie pen is used
to ihtSES with 4 §Etﬂa§eald Tl*%){:o&eh QatP S b M%@; 4 I1streali %y M§ thQl 1{31§ ESQ&J{D Cxddute a

nmovenment, such _as a stroke dat a al
moyeFighit Py B FTokhd hf‘pdélfatai‘%"tﬂﬂ&rld%% of i g G A aledeaamated interactive

elethdnt 1© baddidrivifed «0d SrRiidatidn@f lfﬂ&edﬁste@bsﬁﬂoﬁﬁglofalﬁd)elﬂﬁ]atwe to the page to be

obtéuﬂﬁl ﬁ@ﬂd%ﬁm& fgatg IQ gansrgikt%lt pIE)Il S I vghler% q ées v1a tﬁ' ED E]m H%&e ID 50

ative e I n
of thniirgke lstf)ttheaﬁtswmms Qfdhetrh@aqg rpiiaqtswer 1Qukighemdintaipsdhecronesponding

pag indtarc 8300NGen #A18nil 88 Srdklo AR paRfserldiar @t ﬁa@gﬁas 3t V\%Hgﬁlﬁed in an

ress of the, net e erver
car R bR R oL B TS I I e e e e 697 1 ache. Each
netpjabpegondistsanli 8 Kontpact tplpe laybut olietainal fehisteplrde a sepsagee;rage defvert (lx@ below).
e i
o REOASCAE AR slef kel il Albes G LA By on
the penaggorkoage server in its cache. Each

When the page server receives the stroke from the pen, it retrieves the page description to which
the stroke applies, and determines 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
NPP044-3G



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 whi ch 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

chc@ltﬁﬁglﬁrtrequ@bs 3(‘Cllékccgb flct?‘va{ex %&%ur&i egﬁv gh’\%'\%%k STO)M‘i? [ggorécp ?faﬁ failure of

di'stance an et ween posi ti
2 penstion ey f eTPPID S hckyiig roslsist i fnéﬁateairbé ths dck off resgagisg frparrfhesme ‘ok”
LEBﬂlﬂﬂvJeveﬁTRMieﬁumbtpﬁB iR & butwh |a6511ck’scaﬁ§§ ﬂeg’iﬁﬁr&ﬂw}m{ b&h the gen down

PP044 I requires a click to
and%?mV?I‘ES”g %P%%%HFHF%@?@gb Tonger stroke is
i gn Q‘ﬁ&&jare %%mﬁsﬂdf |1dﬁﬁt%le91§nts il a B Sfal d QBbri tﬁ:’rlcl'l}pé‘ﬁﬂ{?and form fields.
to re is in |cated the | ack

mp'étfﬂ“?‘@g% e gd? FaB s tH%geg E"n"“"‘é"“‘% of an asjopipged }I-“B er, where
a netpage includes a button a "cliclC can be
1.77 €9 Shrevmdn PIaIRRYr Netdi@ePen down and pen up
positions are both within the area of the button.
The irethegreerted/forki cadigetpfze isppuitd velhdrpeibage logo i the bétpadeindicate that

it lsoﬁge,ag@ QCihdrftbk 94& mté?aea%rpkdpalﬁé ARG%eh ngcmcfs 'a&! &5y buad? Bl%ost cases
a formf can al so tré%% he activatio

“Chs‘?m H‘e é°§g afef’lﬁfSé'cfowﬁélﬁ PRSA kln thy cape Awwwukesaew of the

entiNEFDRAGRS il the tclve ops edeat datimédr sikh Rackkdet pap@, ihS button elicits an
he netpage |ogo at the bottomto

amE&%&%%%%%%%eﬂém%mgls a netpage and therefore has

I Nt @headetauly Snddd-@BEEd Y BSctiod ﬁ%aﬁd&@@u&hﬁ@y @€ fefevaABnethaeQfYe server.
the Io 0 produces a

Sm%%%ﬁmb‘wbﬁémﬁgm%h£$ﬁm?ﬁ%&“§?§ ‘g ﬁ?‘?he but t on
produces a copy of the entire forn1 And in the case
1.80f asacHn® sdagmnent, such as a ticket or coupon, the
button elicits an explanatory note or advertising
pagh. a Pleérrefeémhollimenti the) helpaga gente dpy 2 fsingle thiitton litsled Sidek”e &Vhen

prefidiegitils¥ sb¥le pBEMRbRNRAR IncRRIPage page server. Speci al
copy functlons are handl ed by linking the | ogo button

* to samusgpintecadnhaotion 1. 8 USER HELP SYSTEM I n a preferred
enbodi nent, the netpage printer has a single button

‘ IabgﬁﬁdfmFﬁTﬁm“mVHﬁn pressed it elicits a single page

. Of {pRQLTEL @R, 1 ncluding: status of printer
connection’ status of printer consunables top-Ievel

+ hel pemnufinct@ongm@nt functi on nmenu top-1evel 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 a copy of a docurnent
. 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

i ncludes the followi ng functions: print a copy of a
docunent print a clean copy of a form print the
status of a document NPP044-SG -28- A docunent
function is initiated by sinply pressing the button
and then touching any page of die docunent. The status
of a docunment indicates who published it and when, to
whomit was delivered, and to whom and when it was
subsequently submtted as a2¥-orm The net page network

dir %Céogfn%nt%dc% Juaﬁedqﬁ @&npfyg ﬂ'n% glg %Iéttﬁ‘)\l}\g{aghen itAogghzﬂl’%%gypa&fof the

publ i cations servi ces ) _ _
docymeng The ity a dorumert adicaies fyhe piiblished pand e praigevber ftwet delivered, and

to wiDR0nd wieAh 8ks sibéedubBwsubpages s faad speak to a human
operator. The operator can |ocate the desired docunent

and Thoatragd petyosk difpetory (pesrs' the yser tatavigateDbgpliererchycef gnblicitiens and

serd&g GATERR het\tldﬂa s ah Qlﬁ:m@l‘ruél thSRG caIQEallttﬂéeletEa%@ Eetwp@k/ 8E)Ot) hrﬁlmber “yellow
service fee

e
PosBD DO PR PTRET CTIF PG Bl A ST AGRIIRB T brovts i o th
usejs pnter. Clepentlihg en thadveunichigtypecthe miblisherlor gl biser ayd the snah dyetlévepages”
seriSGE.. Can request renote di agnosis over the network. 2.
NETPAGE PRI NTER DESCRI PTION 2.1 PRI NTER MECHANI CS The
ver Thelzly pagae dinvicady ﬁtﬁt]&ﬁlﬂ@@lfﬂﬁbhﬂé’rhﬂﬁnﬁﬂe ©Qdinti | tish@WIthe “error”

hgl‘rt thi:%d tha %s%p‘%g ?egfit%m h egﬁlaggo%ls m{er iy Qe 0%( As best shown

ures S ‘net pages on A4
S|zed nmedi a usi ng dupl exed 8Y2" an]etTM pri nt
2. engi MasrAR2Previck B3SrIPhiON USes a strai ght paper path
with the paper 604 passing through duplexed print
englnes 602 and 603 which print both sides of a sheet
213|ﬁUIFﬁH@%M@F?“W¥n full color and with full bleed. A

MUl tr,¢ RRRL AR EL Aeer@gg %@Jr%eﬁgﬁ %fsh&v%' fE’)yoags%ﬁ&@dul %&ées L and 12.

ga estomterna alr cust om
As By phqun iokieyes| 1Rel2a audHaicprint Rechres o sized edis asing Piuplesed 835

Meinj}ﬁg @ﬁntteﬂgbﬂeh 802CHAD bBX @ QP la |sﬁ%%h€§d§§r pafh Wi ﬂ{etpaﬁel' B paﬁﬂlg through
ra | S S a Strli
ol B 18 GREP Ly R0, 52 Sty B
WIﬂaﬁllh éiegi A@uttIHESPms@vmg@r@b@cet(RImmrm paseid nagal meioryi, énd a pair
of c-l;gﬂ)n?prﬁﬁ Q@fn@ §bn§olfe1|s @fb'andb&{ﬁg%&j%y&?&}nage@]ogh Vﬂﬁ‘;ﬂ&{%d ﬁlea s in real
eet to severa

. range in thickness fromone sh
UMgheets. The binding assenbly will be considered |n

Cl olakrﬁ &%ﬁﬁ;ﬂdﬁ%@éﬁ%&rﬁﬁ@% l.r-l lﬁt’ﬁ;ﬁ Liag{lue aﬁt'%gn% ggg% fﬁgac}igmted sheet,

aﬂorlea it tq aherp ép they previpup sicet phen ARgsHel ﬁ%ai"ﬁtlb ifhlsemat% 8 /fizdl Beusd dcument
618awhith icdh ra@ammamesﬁ%n ondl3hebiio RGG4) maféamﬁ&s ahd btk @dsembly will be

conm?e?% é%gosg getaal Sfl?%}c{:lgrsfeference o 1gures P W and 9 Figure 23,

Referring to Figures 11, 12, 12a, 13 and 21 to 23, the wallprinter 601 consists of a main chassis
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 ding 609
and | ower front nolding 610 can vary in color,

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

' n c lF%Qt%sc'ZJ 4 @5 g’lotvf l%rv@aﬂ rmfep L]%lcall's%% iﬁ %%Iaﬁo@llﬁ ﬂe&tﬁé}erﬁ@g circuit

. show t hrou
voipd i PEDICA] G Tt TR FEA P ' G PGB 61 ol ovesrentcolor
LEDP 36140615 an6 55 anal’:lq)us'h&fuﬁdhrél’/‘ 616 LEDH ﬁlofa)uﬁbhgb etk Molding and
md%!at i u%%ioro:{ﬁlgct)ug‘dﬂél n"?ae lrlp Oélh" g? Cond‘ss 'Elfﬁ%rb eoi e s%%%tton 617 elicits printed

hqln’w’f"bﬂwrﬁftrm @ﬁusa@nestractldw Bitcopyl cofsumablesttys @é(gmamn taha directory of
reshlfedePSOR: ﬂgﬁ&g@/ggﬂgmk Printed, bound docunents 618 exit
t hrough the base of the val | printer 601 into a clear,
pl aftipted, bound daowrednls @1 E@ititleaih te bdse efitheGdPprinteh | 223 iits a clear, plastic,
rengkra%fe%}%%ﬂm'n@y Siloeati&E dlg:%séﬁ 111 g@&ér%}é\!m}%eio@ ﬁmggé lfﬁl: feference to Figure
reference to Figure . The wall printer 17s
28. ‘powered by an inter naI 110V/ 220V power supply 620 and
has Tfe %@ﬁl&f T GUPH B\!Vé?&l lair'iuin efng? iH(M& V (§Ne§ sl?é%\s% ! 9 hefas a metal

wal | rtical sur
mopstingBlae 6%1et%éﬁ Sécm'eé ltt Wellerr sable V%tzcz sruﬁ op hﬁe forteterivs. Blunged keyhole
slotof2tkilod2b athé ﬁiEtalE&H%ZS ﬁllo@%r&'oﬁ@[bléﬂtﬁﬂouﬁt@d &htﬁe feftdf th@i)rlrtt&]@o hook
00 rin

ontg {he BfaevThﬁ tWélP I'If’ltF 6r(r)]? bs éjrevanteied ﬁT%fngaam%%lfFegB{}'\ﬁg §cg?\%%t$%gfs the chassis
mOldmg éftoas tht plete 6Hasaie gositimbadiing the 66da ttag 66he pl ate 621 at

one fQS|t|or1 behi nd the nedia tray 6Q7. Referring

i B PET o Pl 2l.fe H9e SHE VEIPTHI G Afeng ™ PRLte ftRscso, which
accpmiadates Eba'chﬁtZlﬂteMB eilbduleat26 ohD aBitve the rinde kol dénnediddas fha&iapage
ne hﬂd%o g%éal\%}h rL oy l{%qntg‘fa J%o%ﬁﬁle%% pag bg g)epegtgé: sgal?ed in

e net
the F?é&owmr Y theﬁ?@ tp ﬁ‘t"‘é‘i"f theBtergsepupairgtbs teaper. Hée @eduhee tn@dlammmon

conhdd®ot &JtibiBChudhihs: IERT13DAGHEFiM:) QFinektibn {sBfdafd @h&nkﬁpriﬁfe@ﬂdﬁ‘i@nnectwn
I nt require The nodul es

e u
o 4 BRI A EATLT B Tofler SUthmaet i Fepast Goupfirer c01
to { fompate qraiye it enmedvdro printgt Gthatdypes GeatredionscisayriusddeThe interface
modhR PtCBS:{;th %&& {:I_oﬁ{act e stﬂpss: ﬁ[}% 'dﬂ&ﬁy m]i%%naﬂ%llﬁ]&e};dheélﬁ via an edge

connect i on. | ows the consuner to connect
conjeetor- gihs ifferpnt emector EOnES iR reetccgnofEed i the sodule desiempy yoe of a
toopﬁsieﬂﬂ Feger rdckske® bn difjieFe aftheGRONEES aWSforBay nfakualisRMion dlh@noval.
interface nodule PCB, (with gold contact edge strips)
pl UGENIBE odiguro,30; the wair REE A1 in atjaslier! frr thatearrof PERhagsIsX606, The board

612&ﬂerﬂ€@ ﬂ)rouglﬂtﬁxﬂ@xﬁsts@ﬁwldﬂ;@ﬁ)ﬁ% thd BERRE mEARIEES tHAY PCB 612 also carnes the
ons.are dul e desi g

nec%?sary upegp 81,};1} eéecmfnbcg) 0 tﬁl eérp?t pﬁflt};\e&gsr 7!0[?1 g&‘@é@ £5 SﬁlaléllctPHé?th volatile
melsqrﬂ éoroéntly eo ADB IDRAGBSar@ hidediwilish rmeearsy IRERNBSY interfsee r dhipp motor

conﬁ)(gllelrs ‘?Ei@ééﬁ}ly 51xYU\FaHbLB Qerks @ r!: h HEr? n’%tgr'facé ﬁg%%@ﬁ% g(%g ochﬂ’l%ctgr,spower

attac the rear of t chassi s
mar@&e@e‘i‘tﬂ{l‘é‘i‘l?‘fﬁ’%’%ﬁ] f“"l‘f’r"@ﬂ’@ﬁmfﬂ’é eb®i s nol di ng 606 to the

I nt ﬁEJrQQfshEWsC{H I?ont(sf%?ch accgsg toPtIQB pape% %O4a an§ 916 (}'Zl? q{eferrmg 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 Mem efm
printheads 705. This includes a main CPU with volatile
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 nanagenent,
i nternal /extenal data connectors and a QA chip. Figure
23 shows the front hatch access to the paper 604 and
the ink cartridge 627. Refer-ring to Figure 29, paper
604 is placed into a hinged3%-op tray 607 and pressed
traf‘&Wris Q&ﬁl@d 8 t%ﬁ&ﬁgﬁdﬁlvﬁt}ﬁ@es%@ Ea&r}ﬁange M:s) Q)Q’s% aﬁﬁ%ge #0%r and a hinge

tray 607 is nounted to the chassis vi a hi nges
s ZRs o s ad peppsaedia tray 407 spaaeq tE%’éYer émlcflda S H@@he paperimedi
trag 600 @otatEd] i @ irBnn@iNthdt B®idd &Bikingihel suppip Besésnaa6li Ghel papyr tY designs may be
wgngage the lever and side such that the paper/nedia

tray 607 rotates in a manner that avoids kinking the

supphy pdpae@s 136;456&1011@ hlﬁlér @g@?ﬁdel BQYBeﬂ?SdeQQ 310§§B¥ntpig automatically
OSl un ul.de
el o P Par R iy O 5O 8 BT BT A 1 s 7 comecs

intq gyosingineenicgonnedisg (8 viat sdibef seifagelifiinroyiors 6191 T cothectors 629
traﬂIﬁIt @Jk anoarna Be RARdr s@;ﬁa.te 16%idn8 Kn€ Ak wﬁl&%@ mﬁﬁ ihg ERRGESa sensor,

Ivotin connect or_ nol d 628 via a series
i et e LA o e T B Y OePHEFRSRETCY B 9en e front
hatttrigasesssd tlosed) ki reld@iermeatatlisry hllv@rs the spnlng pkted €183d @klethe paper 604 against a
[ ) | ctor nolding 628 contains a
Hw%ﬁ%@%#%pﬁaﬂﬁgﬁbé%%g‘ gﬂg QA chip on the ink cartridge
and Figerk 3, isesvs itHd @ehidid a@@tnbl? of ﬂﬁé’ ieﬁ!ﬁceib% i daﬂﬂidg@ 627. MBRMBadders or

b f g B S350, et SR G B0
infraggdh p33dnks.dhe m@m@’mﬂsomna apuqr«auuiijter @b lirerbageaimbling|6§7. As shown
in lﬁgﬁe 13F1th H'Hc?o a?nzﬁltelsm%e&a&@ “Etﬁ)gp:!meﬁuﬁzﬁ 336 {ﬁﬂfﬁ%,] t}fe Ig'tnteI 99 a hose 639,

rep | aceabl e ink cart ders

Thig Hrawﬁf'é (lferpdygir @ﬁ*&rﬂﬂﬁtgeaﬁﬁ 3%31‘9 Rf‘éve'64'2sf655a%fwe§? vaétw@s fnto th Memjet ™
priigheads 768wHich m@g&gm nﬁz’iﬁs Bya{cb@Watﬁ@aw ab lfine k3ddithinARcartridge 627,

the rg(?efr:{tl%ra?gfe gﬁgﬁ ttlil{ér is gfgeétlvell){ g{o tgeql%e aJtré% ?l%%éngurﬁ%a? the filter

ase no
is rppipced toggther With, thet adridat tather tbanrrelfmg qothe 16@60 ¢lean er eplace the iilterat the

reqﬁféd @‘ltJrvaBUﬁPth&%&e | tﬁbsédgélvg B 1%dréatu§(r ard/ beBlefsnbOR & L3 %ith the visible
Th| Itered air t printheads 705 to

v S
PO i aaebens T cravtt Br o Pl frigceis ey o ae
dqﬁmmnﬁhemdmmmaﬁmwhich may clog the nozzles. By
|ncorporat|n the air filter 636 within the cartridge

627 The Cf’ﬁ%jg‘b rhg% 3 taﬁa\[all Fqsiné 64581f T}teﬁlg( l*lqdﬁqr@ﬁl fta;635 and fixative bladder
644efid @gtendee wthih ihia k@thg o atpihesab iwhieh Bfokd hecaaadge rtdgsl:g@ ThIhinge glue

bla(%nlsé‘:lﬁ & ccomgt%a% E % tfx I bl'ageerrrlolc}mf%?g %ls 1st %glly recgggbr csz;myd}mt w: eb?apacny

cartri ge ra han Te
ﬁf@@ﬁﬁﬂ@égbhémpppﬁﬁﬂiﬁmﬂﬁﬁ@ reqU|red |ntervals

G R e R A R —
top fslnebitdarcﬂly frem digymerie trapch0r gash @ papérr sergjeramdt khowhhv@ tigrfirsn peit engine 602

umgﬂﬁﬁﬂ&&@pkmﬁgmﬂ&ﬁk&ﬂ@%ﬁg because of the depletion of
a consumab terial. The cartridge 627 has a thin

wal Twe a&m@“ 6oL enghe 60[2 kand l6ead ake rmsouail int 4 @B&mg ﬁﬂline sequential
' 44 d e hi
coné%ggﬂpﬁﬁlgg%as%t F]p% %atlﬁ rl‘gfi %aggrgig? {secftja iy ? I&:)hg eltrs‘g] Brm enrghne %02 by

singl e gl ue
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bl adder 630 is accommpdated in the base nolding 637.
This is a filly recyclable 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 duplexed Merrijet"m printhead assenbly. Two
Menj et Tm print engines 602 and 603 are nounted in an
opposi ng in-line sequentiat3l-configuration along the
I, t
1nt%f'ag ??Q%%dl lﬁc?cglg ﬁ'(él?ﬁ e656 TI@E ySQiglKI%{S Os%g %fs ﬂég‘ p Eraéﬁfﬁ‘ 1s SQIISQCI %nﬁ Rl bleed
PrISBRET BT ck- up rol l ers 626. The p03|t|on and S|ze of
£ I printing

Fm&ﬂﬁ#@ﬂ%@éHﬁ@%ﬁggpgénﬁggggpgwg %ﬂ%ﬁﬁ?gﬁgously to aid

dr yiAg @est dhodalie FEl N 2LHE MoRRET B edzinbis02 Al c0EHEuE AWMy Edping,

blo 1n§%nd§lat]én gérvg gfrr% "Hn%nl eIn%n de[\)flrcle %}1 E‘? gfem ef?'M 6‘1@6%}? 2({1’56\’%2%0&18 use. It
unceﬁ9and TﬁeteSc@aquge @jlemteerel estat, svhichds Ne’sfh ifgredblonhingr ink tfired ofchs the
infRads\W0 S Burf &outn{e ;Jr'ﬁt@r starihip mbREARS, @mulfag&aﬁﬁﬁo&pannﬁta% Copping
d atgg tter, which is used for absorbing ink
""?‘F sl T Ofmiche pripghend, 7R efiallopp s i flor iRjo e atolertive Beah pleid area.
Thethiad tompommretdeﬁ@nmms al flateRistrfakd a0 @RS WichRp@aRs &3 side of the sheet
ﬁ;ﬁ{ﬁgg cappi ng device inside the Menjefm printhead
705 at callows air to flowinto the protective nozzle
shi @hdipapdr @its the Fi® Mefjet™d prind brigink 602 tRbugdhRGet depiweRd BN\EEISe Wheels
(ah?\L §El§1% ﬂ?e%{rgléﬁ Eap d{lPatg)ﬁ QILI Caects a\%/\éhu{stcar}ﬂl%ulg)ze(g rb)ée?' T%Qﬁg tspéketvﬁlge?sfcontact
thefyet’ @rmtweﬁ\ué@ce #rmcwmlrtrtto @Wghméeeem utohhm@hd Mergjed "' pyint engme 603
po i.ke eel s al i ned al on e . strai
Do PP im0 G P BRPOR LI O oo oot e
undfisdsef tephkesOhheel s contact the "wet' printed surface
and continue to feed the sheet 604 into the second
MVeni'f SV hFEHEs Bniitnt 603 Fhibe Parst BMcPasrs Frm Bpgraeed print
engGiB3602 sndrédnihe dhet Hirelercisp bl H&5. Theyprinfad be ﬁ:hsﬁes bétwsh aipbwered spike
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own I n Figures
MOPESastiqny @lﬁvfhﬁ% 6y Ebe@g@@gblﬁﬁle/ﬂlue a@?ﬁ‘gt?lfﬁ 675 ISQQJHEF}I th 610@al support
bradkBla0d & RerapHEE forvASS18 MM e 6HR the pHRerdAlakia Bﬁﬂ)ﬂﬂ@fgﬁ oﬂaac%ﬁﬁﬁﬁ 642,

t wheel |l e 67 h fi
TR e e
WheeheSenRfhed assEFPJEEW3 %B%IS@Q)F b gﬁué]ﬂ; HQ1WREE |67N1€h a r-ga&lg coupling

vabl e ax lue a i's nmount ed
soTor e sohpl Boflet i Bk ot 47 Bt DAY SRR B Ae whel 61,
whithndbeorhsaadiesivg byhcapiiey ptivethedghaudi# h@d0 Ayldad hdm@Lﬂg Sifrowds the glue

whe%ﬁ&ﬁ E\gl : (% dAth% %%Qtr gr&;%mg? E‘Jé) ﬁlolnﬁgge 8? algi7ﬁ58mn% ﬁlﬁ@l’ doors 684 are

I’TDt ors co
aﬁaﬁb@# & tspmagy! EHPPCFi‘t'ﬁ@EﬂH gnd hingeouy bidesraystveen thwst@mbt §sseBipl 673 is thrust

forvGed) This ta&loﬁfex@seﬁ ket gnﬁ:' \Jvliéelmgl koo e Brof/ S M ﬁlade% housm Tension
hose

Imﬁﬁt cou ffg t he gl ue _supply
B ] SR TemelAfts ijléeiw? e iy Shed P LS Bhesce AbREL o

a ghuge Whaebs Ezﬁse; 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 absor bs 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 sprang outer doors 684 are attached
to the nmetal 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 gl ue whee
681 during periods of inacti+sity. As the sheet 604
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the g drﬁer too \;rea{’t coené%uﬁ:nt? dﬁt gllgo daﬂefs lﬁwm% %mlﬁ? Fp%&en’ﬁlgkgsetsﬁl%{wrts ﬁlée media tray,
bm@wéﬁlomenﬂ;qmﬂtstﬂh@wg!hbq dnrengod inrftapdscapg’ amientatiom tskart sides peaiallel to
papef m@%ﬁ&@@@sh%en%@&@tﬁ ro@iil@prgl eH 'I—f&grev%lt S gﬂrﬁﬁ ass&ﬂ%ﬁt s§ﬁ;be able to

hi's i ncreases the printer spee owever,
apﬂlye%i‘tﬁ %1%1% the fopg sidp af theppess- {’Ji‘ﬁ%"eﬁ‘ﬂ“d’tﬁ aﬁﬂpamér (Betishavah the gdhesive is
applitan the &ingitudinat edzt b@amla:hgemh éteb@tocausg ghieRtri@g. di rection
parallel to the |on This in turn requires the
papdhe PPt bingerrgienbly é?-"glﬁ ibeshshayiiincFigureek6t Tt B#s aswesal pupert yassis

6sdpe sprﬁhgﬂﬁﬁldeﬂ ainamg:@ném @Al ufon G Insvefgwodmmoméaamgled platen 689

l r L0 a
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suppﬁ@s@k@ 5? lu"éllel pointed pageh@4 ipefetl imunttif @xests ongherrdit hageh 59 Thedtrindipg dlaten

687019 bIIOSéHBd ﬁﬂvaﬁita@hhlpi}eéa% quop@(f 5&5}5’ gidwﬂegls 6d2%ﬂ@§ %RE steel cable 693
ntation (short sides gara lel to per nmovenen

R o T4 e o blsiiter SRR o cabe loop
693gdhottengand Semspdts therhirgling plaich I8 Dorvabl hit PowerdRhayt 694 L& a shp clutch
me@lLrﬁ%&garnlh E?)é ?%q& r%éegs%av\ﬁl e& E) pﬁﬁlqgee %lféeé I!S(glet%l]war% O\I{t% rtllsélreoap Ofa revious
Shefth%uet’bmdgﬁ tbﬁtﬁdﬁtm“alun@ﬂ@e af@fm efaetkm praiges GP tmthtahome posmon to accept the
next RGteP EHAGAA élﬁ@a BbritRg ScleloPthe lrgaﬁocaﬁ%rpiafeﬁ kakes 1434 m%rseconds
assenbly 605 is best shown in Figure 26. It has a
met &he Wadingassemigh 6 diirsls pASGne by eyprining benod dedmdni, idichgproducing

bouRd asceaer@s%ﬂromastl [ q&aufgoey lthel G BEASE phifd ARy s rﬂpg%%dof the
pl at en ports the docunen

docpe oK CEE < bas e HEET) HOvea3as Gaginsthpreyiouigepe This
is rfvet afibctiBOBandpplhing sl Ed thdxeaoR &kch lﬁ@e &ui sécrlh@ltl:ﬂly ipfeksig e Gape to

the %%éque%t g&g bEclglIlsQ %@J {nteglg)?!)ne %t tﬁe grlntu% %race]ss sugl\}a z}s d‘epl? msﬁm%ﬁe paper
SupRlp BEtPlgY de ath%‘@pﬁﬁ!edsty e @Pﬁa@feﬁmﬂ\@e fogletgdrpateand btaorsfplpaa pictive.

ste b 693 ttaches to red ca
o il <8P 65 e biay BEPRER i BLP PR GGy g seet o i
bmdﬂm Buridetmore Hie a@ﬁtﬂ péatdn §8fpis shelBrersd the top tten &ithg bése arvsdeoto tigport the
mxgﬂgtggqghggxghgkgﬂmgﬁ; forward. This powered shaft 694
has a slip clutch nechani sm and provides the
necasesarynos gheei) op@ativels tonbdaed ShigebntDef teatepil dotaNingy Heligd to
[ I ret
deté’rrﬁiﬁtl: thg%%fgmgééf &Y lagH% e br%glt%%%‘ tﬁe cg}m%{]?e%tqg Q%&éﬁetpsapeﬁﬂo ac%ura I‘F:is‘l adhere the
m“b@&ﬂ?ﬁon to accept the next prlnted 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
oynd docunents w t hout S|gn|f|cantly adding to the
T8 taken to print the separate pages of the
docurent. Furthernore it applies the adhesive directly
prior to pressing it against the previous page. This
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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 ore#&- to support the docunent

618 4 Hpd thp Y 643 kﬂ&k&h@éﬂ&ft B(QLM é\'telslqp tlé b‘fiﬁ&%@:{ as gt?@tt‘ orted across
operatively connected %e contro aﬁsé]
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694 the tahyer b4 aihd hag hidasadretpactivélg docunent to all ow the
platen to accurately adhere the next page to it.
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Wi th & o direct the finished docunent 618
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lowgr?spéiﬂr'ﬁegle% toq{lenqtﬁt colo%ﬁi el sa)gl@aﬁ{' ]n%g@&@@q&%ge Aggchastlc dither

|SO ation, OVVln |S erse therln
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mmsﬁ%ﬁﬁ 3?%16x S 1 ?w@ﬂ?ﬁékare reproduced using a

|s erse Unli ke a
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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. 16xI6x8 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 a¥easurabl e beyond 60 cycles

per gl %&Etﬁ:@ coﬁ&mearem&tlgﬁ | abc}(/}s %\%up 9,063' lpﬁit I?rb? qmﬁ)tgd %l:r)l :?L 8&9&5 special

éabout 300 w%% his transl ates rough

apRigicRs Ul ar medicalimeeing; 9 iseipripting ofypairney fOp %ﬁj@lﬂe §fes APEGTlutions

in thamide @0 tp 800 pph tlzh@ ecehitdhargntinteNightly Sicolsr ckbaRb@Mthe dither.
NPPQ44- SG -34- In practice, contone resol ution above
aboBlack 5 aphgraghiss e raprocedireetlyi using Yi-leyelbisickldotss pdaregtherefore not

antﬁ'pﬁieﬂ Giad llcﬁiﬂﬁsssfﬂﬁllad)aﬁfo@wuﬁ Prinfed AGKNG thegoi"ess%ﬁer-@eﬁﬂpﬁﬁ |b%nd the
ses, cont one { esol u

perfipuifBE GSee il € HER SipolR e g BeahRrHHE o o ove. Tex
reselufivn rup el la@uts [30§ kil gpntingescto |contribgterto pertdived wgrh shiipgesd(atsir@ing low-
diffkidGhpd @¥douRfd graphics are reproduced directly using

bi -1'evel black dots, and are therefore not

ant iThadetpagetintér us® a chuone padsiod ofl26Bppe (. loaf dpf 66)o@d MGlack text and
gmﬂﬂ&g£agmn§g%gn¢s therefore super-sanpl ed beyond the

per cept ual ts di scussed above, to produce snoot her

edges when spatially integrated by the eye. Text
2.3r esolgicvmaNniIpsTAr@bout 1200 dpi continues to

contribute to perceived text sharpness (assum ng | ow

di f PEEPEAT papagevidhmagspl ds)MergH niehsdoeciprane bypiied at a
condtar ftbDidQviE Slgdtlﬁg VigiRle athifadt® 7l"hﬁ Rhearls ithaCthe ﬁﬁﬁgg R hn’Bde; varied to

ab resol ution o
e She ool BN AT il 68 hFoo ol Y e
enserf the pentivediap etﬂimnpsupm bigiatd, A pgeh npyageintedistil ibie fully rastérizel. This
is adtfievéll by%@ﬂ%a@%pr@s@eﬁ%@m&%f " kagter‘fz&?ﬁagé 1919 e\{ﬁ Iﬁé

‘artifacts.” This nmeans that the pr|nt|ng speed can't be
var iTeigl ddcouplingpdiso hlldwa ehei risgtl hna@ei}bra:es‘sa{ (RIP) ko iR of the printer when

r%&éﬁhgﬁ#%g&%%gmﬁﬁqmggqg tnoPd do éaggﬁgre t herefore

decou ensure t prl nt as a const ant
sup Bkcyus@)fzorﬂﬁt &lorAmpagee | re;sromfevcelsy @Jahd@ﬁoediﬂl&ﬁg ighut bidck itskt and line

Thi
gra;ghlri:ls a}{a 1%%5’%1@ Icﬁr%(gl usm ﬁots fhe comglicssede %aé age ormzﬁ,g&rgalrfs a scparate

vers eac erl
foraggopasy hyiever frlagk 1@@%@9 pﬁd(xfgmé kantpngrpdiapagert T\b@ blaelsllaser is comepgeted over
the F¥nRESIBTRPLftef il P)noﬁeqayw@dlsm&ﬂd of the printer when
rasterizing sinple pages, buying tine to rasterize
nor Hetprgerdge xrepaybed iBecapsee bpntandarecdiindtely prig@Susag enfrared-
abshrftRe @uced by stochastic dithering, but black text and
l1ne graphics are reproduced directly using dots, the
CONPr B3 ppich Pageize paae ef chaorraM \Ddtaciad Ssia oSENE. Bbify lossy contone

conIgQ—:Fs%g r zfl) 4 Rﬁtmp i iH]}eV e*PEel ﬁﬁm'ca}@%ﬁ 8- P %4 bfr‘l%{rgar 81%’I r?e(';j:hnc %nt 9 r}ﬁgltal

yer. ayer 1's conposi
compEspr{od Ard dodipeef cqﬁltu@ﬁs-ﬁpln-'émwmqg rReqiingpments an@g@nehme rl?,%x the contents

of which are herein incorporated by cross-reference), contone images compress with a ratio up to 10:1
without noticeable loss of quality, giving a compressed page size of 2.5SMB. 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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Ned4) age 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 gorithms such as JPEG QSO | 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), conone inmages
conpress with a ratio up te3s0: 1 wthout noticeable

| OS§M @60 &Hr'aal LeEéf'SIZg bf}éE ngl%vglcﬁm rhgssassgzq OP%QE édhé@nt %Eta spch as text
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(ANSIELO S3 6 PRY &akithilk Oodu@%yemeQﬂlﬂmbﬂi@thﬂola‘iu@ﬂﬁﬂs (5} r‘l‘ﬁfoup 4 Facsimile
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AN LR i oL SRt e iRy o B of bl
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OPtmyalmsmmochmgta§tsmée9§§god&c@ﬁm&1qmme§s {ord\é\hl ch are

herei n i ncorporated by cross-reference), ten-point
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Sl ze contone I ma a consists
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woROARI RES Bl PAAGs b IRBLL QxTRer Inﬁ%{ e Qe X Qdaﬂérto? ah IEi]\%rage page

relative strengths of Iole%/I contone I mage
COH@B‘ﬁﬁ?aé%gstf’%"’r’ferégﬁ’ e Jup geds IfMB-evel text conpression.

The format is conpact enough to be storage-efficient,
2.42N0  SRAREECOHNRBAIRARCAIEQVRST F al ghtforvard real -tine

expansion during printing. Since text and inmages

nor i¥ad heypageoprinter canerolleapansitth of 91 omniallingvpdocssser M0, pafg@ory-MBEIRd or
ﬁel§ !Engt@lleh %et%orﬁ Mﬁerfaée‘ métule 'GE?Q%&?J” é(%ce MfrAngceRQ%o%ﬁgalki baseband

best - case e% I mage sl ze IS
circpfh &34 B8 sireite>S\ae¢ BE reepstersgag @dlrcmﬁg@@s fyabrapter iBaggEpCessor (RIP)
Dsfsl 7599, dip¥éd SIAE EngindBgfoller\SSUE M J60B, EabAmieRbryOfs8,0dhd DRAM 657

%% pa nt ai mages.. t he, aver age page i mage
(oriny OB G arale nh F‘?%f'fxlhf@ﬁg’bbﬂ?ﬁbﬁi ER ARCH TECTURE The
n et wmg@mmnm@ mees@pmlm@; do%ms&a&ll \ﬁthaheqfem@rkq@%& Ml oQBwircless
r 750, a. fact ilns d-instal l

ed
reRE R0 01 TG Pl SHEUATS BB T P LS Oy s nd

syn¢hrqngzerstbe R\ dPSPe 351t and btire engite 3pntip B s nid congisty eflai medﬁE:ZbardeEance

oL, 208, 5, G008 A3 RSO )
CO“B?‘leﬁt%‘b‘ﬁ‘b"‘r}ﬁ@ Sé?fgfef%‘lbfl%ﬁﬁg 760a and 760b, flash nenory

658 gDQBéAM Q?Z c{ resent | ustrated in
TheRY : & od
t he tBel NE o8 1 é rr a%man e oEPress pag Lfscrlptlo}ls toqge nelpage printer’s compressed
page format, Each print engine 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 local 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 nedi um 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@escriptions to the

net BAgRaRE Flﬁﬂt Eilgind ¢ &ﬁme&a%%mgﬂggagep& (B, andﬁeo%kiorm Qage in

eng i ne_con ["er ex

°°‘P%t§’é§‘“ﬂfl Bre mpster Q4 st porapdthe N’é??ﬂf‘%ﬂf’ RAshp ﬁflhead 350 | n
r ealThé f)rg&pédntr(ﬁler saﬁashoMe%{ 93 E’e sQ@waren?o{‘Ju Elg%}eﬁ)roces qpr 750 31;1d the

I'exed print englne ers
DSBS e tvelbds genfigusiondas. yhls w&dmns@ me@@ry 6Fhe beratimer
pri en |ne o) I contr
tr a%ﬁ Briar cf% ’m'##stg ors (Il %I i g%'écgwfr CO%%Oﬁfrifn@i‘r{)?fH e foptpplier 753
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cn&ﬁ 155 %h@FQEsbrmo?sran@ 91@&0[0%' 459)" aresprr)\l]&§ Ii'}1 J@%@Pfﬁﬁy RI6§1 ’;39' "HRS! network

. t e sof tmare for both the processor 75 the
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Th
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. t 755
i RIeL G gPerly kP GRS HE R i i T 0 R pfR g s e
nteThas retudo PQTS imodars] Hyteid iebuCenx GHBC) bl epsired éSDMS inadetns, DSL

moakg%{%%igizrrsaiés@%\%{secuﬂ%{rt QI\M l{elz?t er%gamé\g{el&i& Q&ﬁ)ﬁ&h I’CI’QIHCEEVQI’S bag% glreless

loca feppr (12 B6NBTL LoBh mffa WG EEES 128 Sggralfi ot [gBase.T and
1oo§hse-mmamet emg laREUSEON0, TEER 808 (Fi6W0ired fafd ﬁh&ié lefl@@ind Kbme networking

étg(%aﬁfaatn ?nte tggne ﬁm\le/sgxrg lebiér/ %n Vt{leql?c:ﬁ gnegvoﬁ(etlth gﬁggcﬁl‘é}%%n&%ldérgge can
‘wvwﬁ%ﬂkaﬁﬁgﬂﬁmmdﬂdmﬁptlonalIy a Iocal conput er or
network interface (not shown). 1 e net
ot SPragio TGS 23 mPHERR: e mrmaly usd by
cor@ipsh teplidnerx or( dHE@tizelp Inghamodiensd ZHSENmﬂﬁdﬁl;rEc,]enﬁﬁLand medical (ISM)
banmg@ﬂg's fre&lﬁh@lhl)ﬂpﬁng axtcf c@ﬁﬁgnede% foﬁ ﬁ) Clak %R:Pfer%g free communication,
next generati on cel lular ne transcel vers, an
W r &hegsister dobtecdibr dpmmly(lhébi:pbl)atei a’naﬂfﬁaﬁﬁlmarﬁsoclhlﬂﬁaerA) interface for

I s al ! port ) .
1.ec‘éll‘[OM q%é 25% od gr h %%ﬁcf%gr %&‘%tg hern ef aﬁgg aNG )eﬂg’gmﬁ'.“ot?e printer
usey tupdpDA !\’sit»%!!f?w('3 i phetirgngy comalﬂlacwwm@a@ta@nmn@gwg n¢fpRgEpens.

networking interfaces. If an Internet connection is

24ﬁlval l@?llmﬁlzgﬂokhﬁnh% network, then the |ocal network

interface can  be Used as the net page network
I nt erde &ﬁalam-El‘tﬁeSEcﬁ di0had e@RELCAH V@itied (@3 5O ERL Bz lafouts and

i cense band nor mal sed b ordl| ess
pae} it BERREET Y P} o D opea it stiire eetieRS 3 hcrs
| Nndegtiigpabsy rakhifMtisid) @acﬁlﬂ%e H@gipﬁcg: agc% Jogg?eses C(:E? ?ﬁgﬂthe ARized page

. f h
lmaéer G TE" PP SPEHeR. P PR IFEEAD gHory 657 (@t 559). The simples

way to load-balance multiple DSPs is to let 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 PRt NTt NG Once the mai n processor 750

has received and verified (at 550) the docunent's page

| ayouts and page objects into nenory 657 (at 55 1),

it runs the appropriate R PB3w&oftware on the DSPs; 757.

754, ' iption ...

ke B SRS ol e bl o e 5L, SEG1 BOE o8 SREL LPALRY, T
stategy PRiplpasie eeteialbtngprd SPatlization s rastcsisipe shergdocimeaige i n

o B O R e Yoo S5 R AE Bo
whighy iy dossleFlecopgPssedsa neglidiviagizs abdwhigifPO4 dart@Ghe hprekseiragdimege.

sin a jtrary number of rasterized pages can, |jn .

o o fe gl b ot nf BTG e cor oy e DR 55 BB of ffout s
perpuheFrch &g leycofyo dre fBSADUtaE [1D.zzad cawroliti rund &8 tda@ abteniof each tag is
gerSRd aqrﬂgfag{gﬁzﬁmh fnd s ﬁ{tg%lﬁ?ras@&'pgga%%g@. the page

description are rasterized to a contone-resol ution
bi - Tew @lainbprodet@p750vdabsed bick-td-i@sls s SinygeC GiThe afpleddd tpdint engine
i . 0. e
cofl 8! Bh Tadh e SR TR0 ey Bfiplesdy pﬂ%ﬁ%@fﬁ T
76%&@%“%&?%?%% cxpaEiod spd PiyHige ripelige Rage expensian andyprisfingals pipelined
becisXit B@fipracA&alto sta@@herki 198 Bidas] dNMEX AR Pfe infdee th 3Fmb,
and control bits, and the data content of each tag is
gendhenratiending forgolienespandi thaedmpressehphes imgge:t 556, dithers the expanded

corfREREIESEAL PAGR! 'd&_@ga@-ﬁég,hﬁ)n%'it& iR %ﬁﬁ&pﬁi-lgéloblﬂﬁsl@?rsover the
d.ba&k-to-@&c% pa%e%%ga es todthe dupl exed print en%lne
MESAEPENT &Y (#6807 U W FRPIdgPise M SR (5 PPRkrang Geplly prints the
fullgtendeesl phdedat SBNPIPEsised ppragiemetpagage in its | ocal nenory

769, and starts the page expansion and printing
24Eipeline. Page expansi on and printing is pipelined

ecad SBTENGINE CONIROLERR cal to store an entire 114MB

bi - gy e . 0. e co e | nsists of a hi

gl ke CAASS| BaRAde bRRAE of Be BRCREke sABIcDidoilbnsies of a b
spop L EB A Sl PHERS S5t SIPHITAER decoish? o s SengMa Creshticfax docoder
764Dk custom @hifichei@mpatior ahiB)65, LRKRO B bRSdet T8, £30P BAGE Grmatter unit 767,

bi -1 evel| bl lL.ayer .aqyer. the_ _dithered.contone, |ayer
s G ity s BN i Rt ooy B B e i
16.558), and finally prints the fully-rendered page (at

559) to produce a printed netpage 1. 2.4.2 PRINT _

R 2 CRRCE Tt AL TS 56 0 DA B ap i Progage s oaded
intodDRYM {76Pevizothe Kifhespged isaakl istargic&59CiBirevdduble foadé Page BR&H $bd DRAM
76094 ' . L | hterface .659. .
) B 30 AR08 Yo PSR e
Justdesdegldanrinteq glfle apptheyppecipopdsff t oner / conpositor unit 765,

a cust a coder 766 ' er/farmarter '

2671 B R Bie, B /o7 b PR R RRLRROR Ok b
expid (ot g theIBOp ABaxichipressadet-gel iblackt lawer, hd okdedi @igT6aMAE hi-level
netﬂgéégﬂdé ﬁyer ]agbording to the tag format defined in section 1.2, all in parallel. The second stage
dithers (at 765) the contone CMYK layer and composites (at 765) the bi-level black layer over the
resulting bi-level CMYK layer. The resultant bi-level CMYK+IR 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 fered 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-¥-1evel black |ayer, and

stofe@ REIBE %ff-C:ﬁE) ﬁ@@) Thb %ne@ 'staéeeﬁfﬁ S thens%! Els bR B lé‘é]y&:oq data (including

accordin o the tago ormat defi ne I n section
fixagive) tq the M%rw%ﬂ Reiptheat %ﬂetefmﬁathga@ageéfacedﬁ% hers (at 765)

bi - PO BB oY SRS, FBIUSTR: hion( Rh oL exippios
corffigiretion. tRyears otiiranized vipja-shasedeline Gielsign®R ’ﬂ@t Omda b firigt engine 760,

seldatshl _fri@ e @xt&ﬁh@mss&l:/m Eﬁ g7 1( SdneratdQHo link %c Rnb1bd G BsniBBine.
Menm et~ printhead 350 via a set of |ine buffers. Most

of Thewat tngnecdouflieeTd cantains aNiPPQ4ali-pBEssB 872 ot ynddobnizing the page
exﬂaﬁlﬁm %J reﬁ&hﬁ%%é C(-Hﬁgurfné Elé';ﬁ&é%@ %f(pglh gtlgw %pge% s§111=ff bus 773 and

hannel s of bi-level dot data (1nc I ng I xative
°m¥T%P$kﬁﬁ%WQKW%¥Pﬁ&ﬁ@ad 350 vi a the pri nt head |nterface

7681, Yhen SENES @he nﬁgmgs il 'ﬂ{agw&rgm &g&&%&%ﬂﬁ 3 ofiec Roses per

used I n unison, suc con
minjsslpng e loag, fiepision PLAkPagq @1’3 g@’ﬁ’érﬂé]de fajerpg8. §W¥:ﬁf§6f§ﬁ1&i In the 127
verstatd of B8 hetpa@infef, ittt twe Pt B inéShch privkil 48 e pibl eiﬂ Bffhute along the

xt er nal ster ave n 771 S the
o AR pr R S e o s Y 0P HRe TR A By et VA e
(mqmmgﬁmm¢mwﬁﬂ©®wmmﬁfQHMEmhwmamm&peeﬁnpﬁ@nes&ﬂfmmaﬁ for
synchron|2|n t he expansi on and rendering
2547 pdPF NETPAGKHRER Fgﬁ% the printhead 350 via a

| oV\’Tﬁeofa?tféul%ez%&;ﬂa!ltusb&f%ezzv%gt%ﬁris.da sﬁtgxgt fof? lir*nl %1% Jr IR’I%{IS%[;&? gp%ﬁcatlon

not ors versi ons
whigh pryyidss the combinedeppilionef ag prplirneesuginests rgfFigerneos, as@anu@@rp«éwe printer
dev&agﬁbﬁ sip@licity, rthmpb@arasl 9 E*egentem e) i)eqmgasCH ‘ﬁi&B@h Qﬂlg@’f anll RQCRRYS: the

con ﬁ of % ,ngpage sryglenb owgvfer ft élFlﬁ: él{l?ﬁega)gd El?t 0H1€r z‘ppro&nﬁ@ %F%tic appliances
may)p¢ pauippeiginree smiga atrenipr, i and that} Bteinetive epmipitey epieme tnayribe wihgloyed to

ope@&ltlmntgrgﬁ w1tl§!ﬂ91re¥n ght%?&h@%%ﬁgncé he page (8%"), giving
line rate of 8 ese line rates are well
vv| t Biney thhetpageeingt ofivle hveedmenseynooly lﬁthauMa(g@xﬁhHWEhrough wireless
wrarkHhib i HEA, {

BRI et DB SRR LS Pf rae
prm(t)er alfddgat pﬁ‘l}% mﬁ}gérﬁtoq léselé gly@greqﬁeﬁ'fg@-ptordl@ AlEeadyi newegpd and can readlly be
augheliHdSAithaalktwaiRRbrin6dibi, QY its dbH pedVidey MVliedeSmt iﬁ@or%@icﬁ@é printer,
bmnqgﬂ:{£ Ly of an appliance such as a refrigerator, and

ut shallo
& eractive printer device. For S|an|C|ty, t he

app@ﬁe@fétﬁ%e gé' ﬁf()?fsrsmnm Qs‘zs‘én%‘fgdaﬁt res BEEP LS, fahd H98ss section
iin the Cont ext of e net page stem

) nd cribe
n e?ih ¢ nepaggjfiiqee KW pryldrsan JBeer f@ﬁ%ltg“'a& w@Psu&plﬁ%%ﬁfvrng%a first
envitkoume:gdl icantralpghhmiger) G@sng wakly delﬂ&m@ﬁhhhtﬁ:ﬁlﬁ dorhpart@ens suitiHlator storage and

refrg&gtpﬁ Fof 81%&19:6 tegélta g%e; ?erc'g.%ﬁl cﬁ)s rs?]r\“?’ %gsearrsseco env1r0nmentaI

oper Ive er ac
conp‘@f:]i& asytable fop ptoragersnd frqug ¢fa)rpé@:e 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
provi des an ideal formfactor for a netpage printer,
being tall but shallow The netpage fridge 1001 is
shown fully assenbled in Fitfures 31, 32 and 33, and in
resﬁa‘ét@%g’f ﬁl%f)ér QBor 1'0& eﬁxlcl QYder TAE)r 1Jl|lewﬁ1§1t ﬁs@ggrvg {o ZP S%e q‘lg%chanlcal

provi des an upper rectangul ar enhcl osure ervin
selgreor guprefiine L Y1 Seei UEem. & hl&ﬁ*ﬁf@fﬂwahﬁwa%@em allows for

cont@lidnSacebed th ﬂie praiive pHiit@Tfimotion G& PRt RIA tmaitéhdnedPupode®ind satisfies
e and refri atlon of produce, and a | ower

]mmml¥%gaﬁ ar” em?Hr% % 1036 serving as a second

e NV irig0rd 38 Blodk the G&E‘stslﬁﬂl{y t6 R 34Hh\BlabisdtcteadHan fi @16, St @E m by which
oduce. .The cross.sectional view

d freezin
oo g BET5 PRt B (EE Fahis e P RUF iy PRGBS s T
accesx bienl§és ipippeigedlad 3 Qingeddsstihidy Byistvppar dampd I D$ e ngpappiridged 001,
mom?ftdol{) folastl%@mkd%y mg&twaﬁﬁc for ‘T‘eaE)P a&&? wc'B nge@gﬁmse componen s of the

onpartnents 1 036 of the ap ? iance i s provide
mte\ﬂ‘:'é"e Prifgespich deppt “’39‘““* rpRiEnEsst Yerplly sapredlpshydthinghsgipor peamblages,
accaitlle By hzﬁlltﬁfandﬂ@ﬁd‘rat&@ﬂzﬂen réﬁ]ﬁhl‘eﬁhﬂﬁ ksa- s&ﬁbﬂéEw&vDoﬂHg@l\éBd Alubth@s the
R R kLo R 0, Ml TN, rcn
612aIallldow\sapﬁrcﬁrlppbcwgmeetnPrlr&engelss6q206q3 Her rirprueipgaieath the visible and the
mv@ﬂ)]y RbRA plf]ﬂﬂéﬁ%fblﬁlﬂmﬂl%d 9 Bﬁ&:ﬁg dsﬁfﬁbl? 86k IR RNBRG Cnd by an exit hatch
$ es and s tls human factor engi neeri ng
69% Eoshr afﬁcepar foed B linaee ﬁcwweﬂ%zf TEREHs 1 s lover deog 1§  of thy netpage
fride© 1301 20 rogtilex nabismnbaos: esgidddatmbling @drﬁ'¢nldnt &cest hethhad@be finter's

rlﬂééz!iI 091 ut, A% Gt tl'a aggﬁbyﬁclﬁd(@s E’&bﬂ?&&ﬂ@ 61 Q:Q% (fpo%gp%t fad by gravity

req U|r|ncg Per|0|c r acenent
from i, iyl of the piadieg pamilh 60506 ofist ty expiaebesdledo Hiowgeepval of a

prifd&@SIE dcunidntlsin®e upper door 1012 of the netpage fridge
1001, nounted to fold downwardly and outwardly for
r eatytha eyl embodimers.ethen, i ogpage didgoneMitis cofigurddeto work with the

netpadd QbtF6rkddv gonfbﬁﬂeﬁtsﬁfem\/\@s&mecﬂ% Gk E%U'aﬁ@ ih %ioﬂs@y and co-filed
qmﬁccess are ne conceal ed wi.thin the door

SUITHTG pRsee %ﬁ%@?.f?ﬂw@eﬂy “Prﬁ‘F H"tt@ﬁ%ﬁé( HEn G &Pyt tresedeppents
on de@gud ot @id subdnietiarissordeEtvith Kt lprovdsedvsdibedfab@y tuel dBediled in our carlier
app#d:a lHlsﬁéﬁA% gklel Edcff ln%a’g%( %rld%é) ﬁ’elstal l%{llhépﬂ) QJd 1£ co%nected to @e netpage

tricti Ona enment devi ce, |1 ncl
systgm gl isanebyolly seb7as the patgnet, 6_rtizﬂﬂy a‘ﬁ‘ﬂd agbrpiprarl cownpgsioy The nework
mte&ﬁﬁﬂé@foﬁ H@%oﬁe@ K B het®dHQ lnﬁﬁﬁ:e Qi is §1Q’§raf 10 the %@%H@QA RediRr for

| e and the
re Yl P o2 Ateres o h P Groded T §isB i B i docgf e e
fridgey Wignre 8h thbijﬁtlailﬁy dlusttateh o ddads BID) 10280rupmngihm:@h dhehppen €tidge door
10151{{1&',t dp[?éi‘ ﬁg&%yﬂﬁg@ 'ineé%’xﬁsrﬁ d tﬁegslrﬁe R}@iﬁj of tilerh f:f!? ?arl (9\9% rfrugg Qbinet to
of the net fridge 1001 an out’

em%@%%rey qf e 5%@16@ @U’V'd'@ﬁ BABRCHRY @ SRRAEE R mae @@ges suppfy 1026 to
suppm Qoﬂﬁfoﬁl&gﬁtp@@ ipAidt® deviice, 4Ad b RdLOGIk BURLIPYL suc B r@dbr@itreitghaié line

mw m%alngty es ! col | ecti on tray 619 accepting
P 2ty fromthe exit hatch of the

b' nﬂﬂ ﬂeﬁf’ea@ml o 1R QRipade M0 Ukd @ﬁgérﬁt@'yfur[c%dénb Yhe interactive printer

accesslble to allow repoval of printed, bound
c%g& gﬁélﬁeir engent That is, certain specific capabllltles of the interactive printer function are
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In the preferred enbodi nent, then, the netpage fridge
1001 is configured to work with the nel page 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/ AUOCQO 00561. Each netpage fridge has a unique ID
and i s connected to the net#hkge systen1via a networ k

me§di'% lﬂlﬁedttp %eélﬁi tﬁﬁcﬂ&!al chhrg&é'i’xktkcy of\ﬁleareiﬂ &%ﬂ%ﬂ dl“herefore in gdd}tlon

connection. The network | nterconne t| on IS suppor
to goyding fisdtheien rrPie 288 roisErer it Temess fridge prqyldﬁwmue additional
capakititea gehichi suppligRat e fier@it @pabiligr of 1he GpilMAcBITIR Ha@biEl functional

mt e i.s built into the printer device
capaﬁlptfeﬁmguc}enb&;g l%glrug%?“i he nerpage firidge. Figure 33

a schmmtnhte@atdcymbﬁubmgtaﬁmog@oltm | eads 1022, 1028,
runni ng through the upper fridge door 1012, the upper
b. fi riDdtj@Cd@@l”a#ﬁ nge nmechani sm and the side wall of the
part to the firidge cabinet to energe at the
c rea a% IS B PEH®, provi di ng connection to,

2.5/1€S PeGlrbMIR STECKMbAToRONVEND AR 1026 to supply
power to the netpage printer device, and a network

l'i nkn dedprctions with am sxtanat epsigedeyica lsuch @b o metpage Ipem) he netpage fridge
proplﬁc%\(ﬁeq;b&gih@ t&{?&ﬂ&%&h@é& 1tt150enieg§ korgh@#eﬂxg\ted frlnH th@ st lra fcgﬁﬁaﬁglents

faorm of thé netpage fr , the re er at or ction
ThLé F}B‘Ct{oﬁ groylﬁets é}f‘eaﬁ?]flia% “Eﬁl 'tlﬁtcgz\ablhty thristist il Eeptecking, momtor use-by dates,
and fliggstdeppn detidh . utififtathe iaGailatte mgRbithtsS Pe Gdef ¢ ﬁetﬁ‘a@@@&i kant He€Badily
f LSRG VSR ) Nt &% function are
aug?lﬁr&%$§nsl'el _ (‘))Irqz_a cS’/del THKed atu% Specie |535t?nuﬁa€tp|mvhdglan i Spptcation which
congtyis bareade npus intaipdates ta amapprepfinte ghopritecart. e prtemplated, the netpage system

itseIFRQOR tER1d o fivoRd gﬂpﬁléa%h forlRchRED Yok EHcINGF 2B 6F ﬂnﬂiﬂ& ypEAt
capabilities of a refrigerator the netpage fridge

ZSQr owlim!EEmNmm addi tional capabilities which

enment gﬁ%e i nherent capabili t% of the appliance.
The FSPRSe ST PIOYIIRS the S#paRiity Lo68tst 1hp Eiders o8 fRepqiiwe cagirgl as well
as @lie@ nev@drk kiahked @gblidnces sech aA\bidn@nAdaed syStbroxC Kir-tonditidn@ig iuiigs aad Security

aul ia ost |
A0 s P SR 0 b oy S v
devicengripiopan b S‘k‘?ifﬁ‘}eﬂth’c‘ts?ddﬁ cqpfrplihecnarneek fopgtines|of e prprangate apphances A
netﬂ@élfnﬂ@,wﬂii bﬁiﬁal@%e lobRedNeh PGS pBEIdn whibifis Pe@&n@%&%ssfbfe' £88ence is an

e capa |I|t to nonitor stock as it 1Is
apppoﬁ?ate Sé{g ﬁgt"}?org?fg‘ Y% %?“?‘?18 q{“]ﬁ% st or age
zsgonpaubmm(sawosnwmﬁw&ﬁwon provi des the appliance

with the capability to assist with restocking, nonitor

us elnbynidati@swith endr sugdeshal s@girpEL 8 whicle lye Udcattd Bighirt the netpage
frld@é/s@drzlg,lg @Anﬁhaﬂuﬂ@l{ aﬁg hl%ﬂlo?éd va‘ aYasdr u'@erﬂceet gﬂed%ﬂm%ﬂntggc dwe printer

r eadi augnent ed to su port ar code scanni n?
deviep, Bm‘ﬁ'é’{‘ aﬁglétp@gﬁ Stdgimrevidss p Pl fliggaosiies a8 IsPIrEagtcrRabi wﬁoe grample, in
the eRNMIEE § GmPR4nGOH Qotbat Which E}Jc&dik@ﬁiathﬁﬂloldqev@lnthaﬁdﬁfawlﬂg%tp%duces

a pru'{te%p%_og g% 1n916qtte thA%] / gng%x;a c% \?g ﬁm nes %gg a%rﬂen* fga]P exceeded
thatgogpsdh thepsleotd 1ewsh Somitatly, dffa pewes eutaggﬂlas;tﬁ@diamtedtmbeslectric 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
appl i ances. A netpage fridge will typically be
| ocated in a central positién which is readily
CoREGRRRI bl e, and hence is an appropriate systemto
I ncorporate the device control capability. 2.5.3 FAULT
Dl AGN ¥sdskESvéNbh FRERERIdsdbBed witha-eftrpid Gtal pedimed énlibodifent @d number

of %ch a‘tQ‘#aﬁP‘Bémb§ Iﬂélpsrﬁo“;ege% %t ‘«y}p l)e :Ji}{n%&a%d bgﬁlgge%ﬁllégl utl tIH(!: gle Pﬁe]ds

e st'orage
thaga @éﬁ@'@f othes F@'qumf@ets ér%é@cf@al thse mﬁﬁclalﬁ»ede$cnbeér\aétaisw@11 WIthm the

spif dn@ERpe ofdﬁé/br@s%ntfni’b@ﬁkh Q{bcor&ﬂé@y, Wl@ 1Y) @ncﬁlrst'o&g@at QﬁeCEH‘LeQﬁ"oi is not

..a. fault d| tICS an cap lity.

intendedrip 18 llmilt "' o SPEGn dtiai’%g el eu?réseli" §p"61§‘ff’é‘8‘t dfluding

doqndme@memﬁedi Sy e@mceefetrdmceees Iam:lrdmhte%d: scofichvé the dtvpeigreis bily thgieed by

heRERAMCES,s. @ 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 nunber 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 system and the printer device
bei ng configured to receive42-ndi cating data froma
sensi ng devi ce operated by an appliance user, the
c1S§Wsi ng device, when placed in an operative position
relative to said at |east one form sensing the
i ndi cating data, wherein the printer device is

integrated into said door of said appliance and
L whéf élipﬁfa%‘%i?“abl’ﬁ$ fnjstagiton witlsa RebYQEr SSRIPYIH Y5{FRHhg Rearatus including:

el et & p%ﬁlce G ﬁg Bﬁncogﬁqgsﬁeﬂceaﬂ%%?p Caﬁi agéiagéb‘nuser the aPphance

ppara us accor

inclytline # brdpnfas 6‘???1&?81%"3 icmhe% i prodse. red pioor weling aybkpdy Uh@ail g closed

posaiaﬁﬂ An@ PERIIING QbceRNS! sGD d&ﬁ’ il a;t apeh f})déltﬁ‘(ﬁt ihY @pplifincé Rurther including an
?St one reference

electncapconne%m{l E%)I' re]gelvmrﬁefe%tﬁca?% évre]l‘sﬁ'()rl]ﬂ a Sa%)v‘/ %Ilg V\Ih en pl ace d | n

an @ pﬁfnﬁi | dé@icep Qftdotake@Ninfo kAt |a¥ﬁxaﬁc@ R eprfn@F NevicsS %Qﬁé rbgeranvely
sope of the cod

data usin

mte&‘e??%‘i“‘r‘]bi °gP66W‘§1é AUt ?sys‘ﬁ%si?? PENCT Y5 Pgadineo? p’i"i‘i“é module
opefablere pri atAnsta)pqommademseraic&mrsdlﬂ mgpwr® cahp@icniydiom, wireth@printer device
beu?ga&OQﬁg%Ied g ﬁ%&vc%cafu%rma%m aﬁse%ngl chE & cg;gifatletpgy Lnoappﬁance user, the

conveyed to sai d appliance user and coded data ]
senfipgqdleuigs i When Blpced in pryenstatiteypogition Kglativegp 1§9id plhleasiseng Sprpg sensing the
indid@ms @4, When placed in an operative position relative

to the form sensing the indicating data using at

| ea®terdpitppringt device isduieteatid dwa said dagp@t yisivenliance argl vdereia said printer
is pbRGeUetbuRg bk biScn@M oS oh bQRd hpliAtd ve to the form 4. An

apparatus according to claiml1l, wherein said at |east

one form contains coded data indicative of an
5 id ntity of the form thg ensinq devi ce cont ai ni ng

PRAYLF ATRGG T8 MRS HIES B F‘i“ﬁﬁ?,‘léa“lis‘ef?ma“‘m to be

conaeiyeﬁ ®efid ippljantdeerdiad edededyarigicatiye toh@ itlalem bof thy foadi atdhu@ at least one
refeﬁ'eQEJBoH§$frﬁg féHn tlhgb%ﬁsgn %9\% VQ‘I n &lgc%d 91%9 ?&raqéet p%SItI(MPF ngré" to%% form,

pparatus accor
Sensiﬁ tbe lsensli&fbtade% % deast gome R tha msiaci @Eau sclpgsdiepte fgpasigon Felative o
the@mal M5, said sensing device including a marking nib.

7. An apparatus according to claimb5, in which the
sensing device contains an identification nmeans which
npart s ent.i t to t sensi devi ce .and
5. | oBherrir s MRS o 0 Wbt 450 Bl R iton t be
conggyer th s @plirserruser 8nd oddew\dgth adicaive dfiad iidagfity o thelfarinnthSsensing device,
whéﬁ"ﬂﬁﬁcﬁ'npanstﬂargtwé ﬁ&ﬁfoﬁ' &laq%Wb fhE il qse;%ﬁh 91e I%ic%g E]atzgiﬁ}ﬁg G8east some

are configured for wreless communi cat
of therfaded Byt frdlesnertingdatadeprding ks nepitign refptivego fhnf?mappar 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 claiml1, 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-43 claim1l, wherein the
appl i ance includes at | east one sensor to measure
operating paraneters, the at |east one sensor and the
5. pr ianb@aratextedindretinig 10nE@sisMeteysiigitwdeconnect abl e,
said one or nore forns including appliance operation
infornation NPP044- SG - 44 14 An apparatus accordi ng
Or%ﬁ SO%HJCOr e ga?I l%lél%tasla% SGI‘ISln% |eVIC%nélcqlb(§ éfa%M d’lg m%l UdeS
conputer system i ncl udes neans for identlfylng, from
the indicating data, at |east one paraneter relating
7. t 0 Anpparapp hdcerdingtoipdpan 5,16 whigintha pspengaleviss cawdwradiidegtificggion means
whﬁﬁ Alphts hniqieldeity eiheS sty &lvict £8 Ment@BE R BLR B Ehted with a particular
Iatlng to the appliance wuse is associated with at
am?@ﬁ%?@ one zone of the form 16. An apparatus according
to claim15, in which said at |east one paraneter
relating to the appliance use is a control paraneter
8. of Atsprereqoprdine daimsSewhetih. saidsensifpiavied did safiqeiaetierig: areronfigured
for ST Al BEE etk AP B ARG lG! udes an_upper
storage conpart nent WeT st orage conpartnent,
each storage conpart nent acceSS|bIe by way of a hinged
door, the printer nodul e provided in the door of the
9. uppeprraRlF aguEdiphiesiin huvherein sH printee madiy is ifezgiad ditol aplper of said
app4n0¢ i@ BositioR FRA hd¥BEble RV hdlifhge @erCOl | €Ct Or arranged to
receive a printed docunent exiting fromsaid printer
nDduIe mhen both said doors are in a closed position
ara .us accor dj tp claiml wher sa
d 0 OP a}?pgra iﬁ:ﬁ(}é geta a]lal{)n 1S g}ledg[bﬁgvn{}tf:rdnogu ; P?féset e coded ata at the same
timegprisog theformand wherein at | east one lead is provided
in said hinge connection through which said printer
recei ves power fromthe electrical connection. 19. A
11.C Oﬁphgp%mssa%&‘f&@ t&) Hﬁ}nqg 1ﬁ1\gh1<§1tthe o ?Eatzplg glb?&]ﬂﬁ%%ﬁﬁ)le in the visible
according to claim1 An appliance toring and
SPCEBBt i ng produce, the appllance i ncluding an integra
printer. NPP044-SG

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 ieast 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 15, 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,
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