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EMBEDDI NG FI ELD OF THE | NVENTI ON This invention relates to a dataZp]a@lg@g?UM
tenplate, tag, with data enbedding. In particular, although not
exclusively, it relates to a dot basedjdata package tenpl ate format
structure, @oobagformat structure (TFS). BACKGROUND TO B AldbehEd ON
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PCT/ AU00/ 00 ng ¢o-p applications filed b the licant or assignee of the present mventlon on 24 May 2000:
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PCTI AUOO/ 00@6%‘#5@?505&?)00/" GOSEP/003e/ ABSTAYNSEGR 1, PCTLRANI0/0THAS 66 PCT/AUC0/00533,

PCT/ AUOO/ O0BET/AUCD/I00534,  PCT/AUOD/00535,  PCT/AUCD/00536,  PCT/AUQO/00537,  PCT/AU00/00538,

PCT/ AUOO/ 005G 8aB0D0586/)0 0/PRORGRI063d,/ AWRHACRRIH1, PCPEAMYIOEAR 7 1 PCT/IAU00/00543,

Egﬁ ﬁ%g; 88%1?1 Fﬁé@k’o()/sv@@?&% 8. ; AROANMIRIA7, EC-E(:%&Q/O&%E,PB?NO%&QA 882;8
PCT/ AUOO/ oog’éﬁ“ﬂf’gﬁg’ /P 8%3@’0%%/ Hg?/ g@éésgs g%%ﬁ’g’}’%gg é 0583
PCT/ AUDO/ 005§ 5AF9 Rbooféﬁé%’ €%/ ABSOMEHEEES PCfFR’(‘J(’P@'P?fG‘S% Pﬁ&ﬁ*f”ﬂ’@ﬁ?@? :00594,
PCT/ AUOO/ 00?9@“@@??5/5@00/" COAPE/OPET/ ABSOACRISE. PCTLRAIOPTE% 08 PPTAYIRIOB0!. 00516,
PCT/ AUOO/ 00FCTVARNEOSPET/ RUDBS00BTI TPeT/Mia0obsES ur @ST/afo0ntses e COT/Ppenaddang

appl i cati ongcaneoioternr peranedotes, e PChyURLESS - I etenenoesst, | N Pataidoiotsse,
various net hegguoodses e MpcARGhoRRBAT atrdFaliRldss, NI pbAAGIIBosRS, €S BRt/AlJANERS, T ON
are discl osg Tlhté Mboiobdds f%gRUUOstggo I%‘F/Qudaﬂoégg %EHLUO%«S&Q?”S Pf:'r/l\&fa/o%g:;

si mul taneou%gi% %\w%ﬁ 6%@ or aSSI

PCT/ A000/ 00 Y PEVARS (96‘5)9607%“’\“&98’8"58? sclPBE’ﬁ‘r"’fS’é"’%? t hese

co- pendi ng AFPRYPRLT67E PaFAHOPRRSEY por at ed herein by cross-reference. O

part i cul ar r el evérdecddsgesOlesPertrending Appfidaticoadre insarphlaied HRERLYOGO/GBBE7 entit| ed
"Printed Page Tag addiag miels methdie lspank ed apgafai folihg totheldiesedbifverier £4 @a68d AUMber

PECO2. Nowa%yaow.@wpwm% Sppikcdti ARY LimHARBELY o) AR ERQP 2&QRE 3f s prdseRiar code

SO, oSl &t pomgsmasegn pEPRudpede provi des a conveni ent

way of iden i nterpretation

of the product nﬂ%ﬂé‘?’"s‘ﬂ%g@ﬁﬁ% o"r‘?“‘?rﬁép }5’83 Bt '“%Q?'Et?)dd@emgﬁ?’%sﬁﬁ{??& i nvent ory
tracki ng syst ens©f Ragiulay e Yaﬁced%?qTrPé‘tef‘”rﬁé’P’Fa"W‘P B BRHIRROSH AvtHed Prinisdfiage Taghi | e

i nvent or i es Enqedeshirspegftenmgferred tobig ovrisfeeencemvier B=802.y  encoded so that products
from one conpanynNehateyd, n@wmesvéraenvduiches@imos dGkdp cinf20E Ban@tid e EonR@EgEAYN. on Bar codes
thensel ves Raxgingetid b&RAE brbvida tdiveier: @éyq)e;da Bt dyQrpPRLE rumb&rerne bdar

bar code for m?et‘éetatl&pd?&Qhr@%u&m?ﬁb%ﬁéeggng én%tt)g)g ar d a?ex&g ||1\,gnt£r2§ac£|r%r s%te% .

| ines. The | nes tion
the: bar coded GER Eser G BRI PR s yige 1y gescﬂ bbb R

conpl et e barPBHE so 1 grodupthEampat epeany P%é""?rﬁf’ﬁ'f‘hr?ﬁ’t“fcﬁﬁ"ri‘ e8P y™PaNd | i nes to
separ at e bl ocks Baoddsdenesivesgpre been speclieciymlatop aumber\dfforinets.t The oldér hérepderiatrialsn  may
change fr omcingincbletetsGhabis apeed int tiformioni@ss. IThe @Rp&I@toEbidzk aeilibieSiba)iedast ant .
The lines t g irkARAbAhLoakRbdS bhtairADAENBLELO WS tB& of INEAE Rim RE cpleR B4rbod@tnet he

constant st rﬁé?atc@xrsqahe %%FH%%PJH‘?@&H? arﬂfhnéshtg spp%raﬁz% 9(8 for better optical recognition. While the

information may change from barcode to barcode, the lines to separate blocks stay constant. The lines to

a

separate blocks can therefore be thought of as part of the constant structural components of the barcode.
Barcodes are read with specialized reading devices, such as lightpens, gun readers and scanners,
that pass the extracted data onto a computer for further processing.
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Barcodes are read with specialized readi ng devices, such as IightqeqmsBEgumM
readers and scanners, that pass the extracted data onto a conputer for
further .processi ng. RECTI FI ED SHEET (RULE 91) | SA/ AU 2 1 DEC BOQAUBHE72
PCT/ AUB0/ 0075FECecei ved 17 July 2002 To hel p ensure that RERIVRELT Al 202
data was read correctly, checksuns were introduced as a crude form of
error detection. Mre recent barcode formats use redundancy encodi ng
schemes such as Reeds, Sol ompn. Such a schenme is utilized in the Aztec 2D
barcode as di §oq,hg§eergr BS Be5 %1 e sractedidpta wat erd cotegiy.eectims wedHRAREEY LARKOI NY
is user sel ecéa' S BIEPHIgN- i Mere reatnb bredodelformat dke SedtiaxtRy BR&E de¥Rds ARG 1. Ni Ch
the informati GA°TE: Bfitdeteemeiiutitzontin thelhatee b5 bRB as LY 5911 o8¢ Yrb A LhE
i nfor m%ti on a&dgdyerdnesingit udei salegabher e the data is extracted fﬂ?norgﬁ a"%i%hgl e
di nensiPon. Just asTwaididendidd@ fafchddh R r es,. the 2D barcode contains both
i nformation atislefbislifdidd aflstoﬁrﬁ,z%g%%gﬁ}%&f %?e?qgee"i P fichy B jfogmatipns e orgpided prtwo FI G
| shows an exa&meHsn. Ofist gng” £K_ResponSt(R}>s eders whereiisy édtoip extadiy fible asiagiof
Japan and di s&l,“g%gqs In 5_"72’@[“%;{3{00dﬁbf@ Prerciga cortrthe bete liforrheliort aRkriceRA Of
two 10 areas: - St aardy ?ﬁf@ﬁéﬁ?m"ﬁfg Bf 1t dhewschnteanipRi g Bl REHonkd) (dR Bode
bar co??) , and“ % PHHRYOsRRe opésgintdnd Hisatbedderc US Q76 4BAINGE R barLllE Cglq@?gnaﬂrl;td gggi tion
det ectt on pat V¥t dats ages étdpdoying dnaner RABERG diddiBthPralORALE L heE ce TERESErT,
then to | ocatrettert. Fe costit phameniddibiisuerd iOus bkfﬁ'xveg eﬁo{;g’a(fear IR A
original ori emtatbooiads, id G tirbdder g RRmH kN al > Earfeane erbiser femietalsy the
fact that thee@mingd el FAIEL (ﬁﬂ% tern "ERWY PRSPl sesele Mgt adehtafibricn she
range of bar COdeSOﬁeV;ﬂ‘%ble%bls%ci' S f‘ at “RYPYR@r e for producing these 15
barcoges is spegific Lo CRE PN dEIrange 9 hareodad @valflapie mrbat hdddvaRItbriphoRichg BELOME
more and nore_enbeddad. t Pferrcyasbarcade fmatr Aasiarche RS b ahdtord Ebadhd M.

. . a : . . 4 1
printing of tHEYESBHIESHE S iOBYEET o@iessbiodkdVENTI ON It i s an obj ect of the
present invention to provide a data package tenplate with data enbeddi ng.
20 It is a further object of the oBMeRbEAR L Ng&gvi de a generic tag format
structure that suppardBc @RSkt inEREH rn\ﬁ:egﬁ . Qher objects of the
preseqt | nventi one wisbklind? Go; @Vl 4€ Mentid (he PO PO iyPliestssionreasBIMARY OF
THE | NVENTI Obhoddpg bdieie form al"t%oug%‘”?"t"eﬁé%cmﬁomsmeremat aippoad gehdicleed
t he broadest, forcm‘ertb e invention resides in a gener{c data package
tenpl ate for represeftrhy Maaksertieypriendvifor evidea frqph the fabohiby/idissiclot S, sai d dat a
package tenplate conprising: an arbitrarily shaped constant background
pa’;)tt%rn ff)r rreﬂ f;{gon:da plurality egmﬁm&wm&%m%hanks; agd azj Iealst oned
arbittarily shap &hﬁal&m@&kne‘é@rr——‘——_ﬁrai ni n ata dots |ocate
at posi ti onsgeat eqarbRRge RY:o@D foe%gggngfgﬁggg’gﬁ%%&%mﬁwﬁbfﬁbF‘e frrbAn rskies in a
i nvention r ashteSohdsid: Met hod of packagr ng eAL"A™ PrPlusity ehdats eaitiektapapmok age
tenpl ate forggdr lurality of dots, the nethod including the steps
of . construg} ,uggigf f% %?S{Féat%a%?rg"éﬁ?#‘?’%@m?@roﬂ’@a@h!imUotmsmrtbiaa@;ant hin said
dat a~package, sal d art 4y de@mtrrses defining whether each said dot is part
of ar arbitrari| PEHEAER BN daaidothlarieg atpostiohs adrhRday & enBlinglRids arily
shaped data_ 35 driéaher b ddiinventisraieskiesl &t AmduRh oSlaQb@PCialal, 5L 0 data area; and
printing saittript ipreedfrenya mfraudottests,md»&ﬂnc%iﬁﬁe%%l,sdﬁ%at a. BRIEF ¥ ON
OF THE DRAWe&Bcting a bit array of entries for each dot position withi .

. whether each said dot is part of an arbitrarily shaped constal
35 area;

n said data package, said array of entries defining
nt background pattern or an arbitrarily shaped data

encoding said data for storage in said data area; and
printing said plurality of dots encoded with said data.

BRIEF DESCRIPTION OF THE DRAWINGS

40 In i i
embommen;rc:irt;hat. the l'nvent{on may be more fully understood and put into practical effect, preferred
- e invention will now be described, by way of example only, and with ref ‘
accompanying drawings, wherein: ' . ' e fo e
FIG 1 shows a prior art two dimensional quick response code;
FIG 2 shows a Netpage tag background pattern;

4,
5 . FIG 3 shows data areas within the Netpage tag shown in FIG 2;
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40 In order that the invention may be nore fully understood and pw iedno
practical effect, preferred enbodinents of the invention will no v’b EC 2004
descri bed, by way of exanple only, and with reference to the Wiﬁg
drawi ngs, wher®a7 FIG 1 shows a prior art two di nensional égeggig fﬁ%@%@?
code; FIG 2 shows a Netpage tag background pattern; 45 FI G 3 shows dat"
areas within the Netpage tag shown in FIG 2; AMENDED SHEET | PEA/ AU  PECO7
3 21 DEC 2004 PCT/ AUOQ 00757 Received 17 July 2002 FIG 4 is a magnified
view of the Net pagé b oted e ofthe Setehos terhiti ot k6@0eisog oof! G 5 Shows the
effect of output r&SSisewstmelbont otoubae:s@RERARRYtompdnkG 6 SNOWS t he

representation of &&t6ahdwatharchrddnietion® Bad iPNAL ;QULCK r'esponse code; FIG 7
shows a si npl e 3x3FiGaghwt & aiid:Es 5 Fl %d’ n%‘?‘f%\ﬁgw'%{gsg?f‘éﬁcé?fiup versi on of
the tag of FIG 7. E}E‘E@AOLVEPSGQ‘_E‘JSCRI '8‘—‘ THE PREFERRED EMBODI MENT In this

application the termtag i s used 1O T #¥7t he conbi nation of data and
any ot her conponents (such as a position detection pattern, a blank space,
a surround, or the I@i kep%}q,aD ILED P TaErRetrhen AfBmeky hol d.” [ ocate or
read data. A tag t'hibieeprigationtrettmians uicd® réidtd sk nents: at |east one
data area. ThEU¥4t apsitieaieieaion Fe@erk, QBRANYOT, o gn:t;bgﬁtgggﬁd%a ta'é‘ljg?”ya"é{’te%1°°%i’i’°é‘?i‘(ss)
cont ailfis t he hoznicadededakia Ath%FJré?d??Jontéfnsﬂh%@F“ ancy - SO Jeun ibe ey tsiewpl y
check-sumed) . The bitleSs s g, J2LA, are placed M n the data area at

| ocations specified by a Ja%% encodi ﬁg”%"d‘h gason fer the tAo e tal Geedagse@)bBikins the
patterns, which typi é:aﬁ TV AP AE0Ee Sdudaseaccdadtpehs binplpehest@timiel) O Ak (8" N-
15 These help a tag F@éﬁ@‘“‘%’H“W"d’@afﬂfearEMIoctamgsspaaimyia%g%g&,gg&gpgnents t hat
are egsy to |ocaté gRtanthagoren raiems, ahicefiall Rld@NdRelSPect I Ve i nf or mati on
in thgsscase of 2D t dfse hionsg @atkr 1o bAGKGIQYUAL, RALL SLNS T8 al' Sge iRt such
patterns as a bl ank ray eantsdlblemktiofliRPpd-Pendala aréa 67" B '8 Pashto ieeateernd | on
pattern. These bl anka@bd@RsnsRY .. b ne YERDY iy P «f 178 telest aCdostant
ensuring that ther gogsh QRedoNLEL | eléence 158 PIERTTS Ablenk 2mr waendiR@reBod asr@ase Of
description the dat g nackage ‘Eﬁerrp‘l T8 Ol Patterpemay aid o rieloedidibgret thedaliy SurR® NTON
opti gl recogni t'-ioﬁga’s?;%‘,gém%ﬁ g%ﬁ;:'??&‘ﬁ%‘dsleafmers and the like. It will be
appreci ated that t ¢ datzppoiabd tympladddil beClifoql; ' .
recogni tion, “and"oPoudi 451bpr eedeervamerns ahd them@ Al deQprodah @gﬁfn? gF éoé]ﬁ%notzﬂwﬁb
schenes t her @pllcgbledq tadtile aegdgni@dERd S@W%taurg% E und patter n?on%ﬁtf aieteq(iagy not
necessarily requilr ect by emdoling knee I ‘"the tag data area’is encl osed
by a physi ca:iecasm¢@q@gui,ytam&f{&%;eqﬁft{a%g?ﬁ%sgﬁ??eﬁ%”é@“‘ agkgPHNg pattermaliut & maatt i on
mechani sm ( emdns REYS hdadhicd!d JNITEN of gsdﬁtff"éi‘éefpﬁseﬂax@hv@ddacé anti he Reading

posi tion detggl %c@ﬁ‘t rern 1S hErHERUP ¢ eyscdribirentsttsutaggio @i adic) Ghes GhEMeS
have different Sbﬁgﬁ‘éfa?gg;;%,ﬁg:ﬁﬁ gacate the physical tag area to constant
position detection et beveditendéifel @6€RR] Miocals | Eied e OR
code, as shoWh 1 ROSPcseteotion britem Brdfcb erda diteRAS Fob ol tt,jg%:ceige @g&g?tagg #& Pag for
posi tj on det’&ctUhlopalaahnednc B Bb@oAb Rkl F'ja "ﬁig remal haarov ingie 1,
contriast, t FECHEEHROReKaaadrlidlid b QW L1 1 Poadplagd! e sreddens a
circul ar | oedeiaton e@ERRAEN nddQerafilia a,%%si e fzé? 1 On COP B tocgter compamenteaver al

dat a ar eas. inElr&l&o&M%d&mﬁ@mN?&;gqgﬁe Sa,fg‘ &St Y Netngartreontenibagharbine pattern

as FIG 2, but with the addition of the d
Netpage tag. FIG 4is an example of dot placement an e e et

! . d rendering to 1600 dpi for a N
single bit of data is represented by many physical outpu y o

s t dots to form a block within the data area.

40 each dimension.

As a furthe i i ‘
o rexample, in the QR code shown in FIG 1, a single bit is represented by a dark module or
ule, where the exact number of dots in the dark module or Ii

, and with reference to FIG
ot rese 6, a data modul
¥ be represented by a square block of printed dots (all on 60 for binary 1, or all off 61 for binary 0) )
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in a "resolution independant form FIG 3 |Is the sane as FI G 2, ?it 'Qb(g%he
addition of the data areas 30 to the Netpage tag. FIG 4 is an" am

dot .pl acenent and rendering to 1600 dpi for a Netpage tag. |nPE/AUDOA0T757
single-bit of ¥ a is represented by many physical output Beseveda7 Tty zoee

bl ock within the data area. 35 The data area contains the data for the tag.
Dependi ng on the tag's encoding format, a4ingle bit of data may be
represented by a nypber. %fbitgpdétsi cal printed dots. The. exact nunber of dots
will depend o the but put . resomat PorPresiuedihiae rriatedieq byrap atitrangdrisiedishaien ghe
resol ution. Fl &5 SHBRE SPerrasddaieyhipine gestahensistmoreinalipas whol fag Béelr. |FomanipleoM a
tradi tional bAPEEHE compgrethol manydentegdotaln botegadneiéns.on R, a |ine part may be

rendered as 2 dot $\nigealgeniyip tag Befitiminstrdttugaond ;R R &N & b Goitt-BNHRLS twi,.ce
the reSolutioro{(@R®) wll be represented by twice Tals nanfg@ots %ﬁéﬂ&o Fdhch

di nension. As a f @hthgl o vt b code shown in FIG 1, a single
bit is represgnibedy by ,aﬁg @gﬁ&%ﬁhg OE)?&’ a%_‘:’ I tf:% v AbRRSP &ose el atprigeddaien
number of dotg in the dar nod & BP9 MegFnismnBrierivieal dephenel Hitoran ekher freatvder | ng
resol ution an% UATYER 29 MY Frg e EedyniRciencedasio barteiwen Therepact feroampdusdandiagbodiat N
reference to "\“—"Id@ee",gmé’eélagtf“&“%dul e nmaybe represented by a square bl ock of
print& dots (al | Teorplag@nefion ddw bramwitnid e @ita arbd ofMeftaddd afely rdtiiddaE o DhaunAVENDED

SHEET | PEA/ MgotREGDSpibyed n t1oMEkcodYdhemB FehAROY, 0054 B8 HE 146, Hbugj’? 2002
Here, a singlaerdged oypdierditisy JBYRS oS8P bEREMSL r}ortzga}enﬁgra'g?rgr%%} g%djgg m&(ﬁ _—
arbitrary pr |c%ﬁ&ds§@@&%-sprg-£%ut o§eF$¢|a érﬁ%ttag\sﬂ%%#%t%% ‘na\'iﬂge[tgeao:ential fiqct g8 ?; while
the | argest shqpeﬁhcgfﬂ;[e@gtggr%éi%a nelhe e WIOTE ;ﬂ S %@f#p?r@-,-. a
macr ogot conggsl S840 man%:l pr1ore vt Larendydierel e 12 A4 eersare desely theal it is
generiic tag definitiof SEPMEELE Lmet sHRkret Fes dercthatinendat st b fofding
printed shap&™i°FBF 4e vred 15 repder a vsfietiiteaforn@sven an ori gi nal nunber of bits of
data, and the desf&aafympt Sweure tTES)ERs bib bssehtiiivehtish iP5 liodbBsk daBPadiYe ten?H%,S gauent
retrieval vi aloes ettt i aitbapa® eahadiasdloohddSea 8F dofd bikle o2 IDE nellne g S, 21
el t her be pl teitid storeld 456t WihinitHaladia B&ﬁ'agta.a'g\e ™ is &é)gﬁyed%gl ot etalg;e g ﬁ%g%e;qein%%ded
ormmt 10 Thenaretadiaratgl d S 1830 Fh i sourssaten. e oot 5
directiy rel neng GERTR B 8w Shhof brolumui xiimenhemspisyl e roroamcodiong
irectly relgied tQ the rendundan : ni‘tshpIPtsge inclides aivensemeostiong
schene. Data |fs_rhma _b”é_ﬂl"ﬁ(‘?_@a Toyepyer in 2D so that burst errors are
averaged out over "t he tEyarépaabimantint itcanpingak kytry bedangkonasifor Gl s8indifox
exanpl e, al | {9 TesTFE freRbrdiaSTIgBIEINX THMRRBRAGSHSR YhdiREmSREEAT QY moVer
Lhe ehtire tagtataioaneay b b b Bindiss ahd e Rlted he 61 P nolunSblith 5 uE" T OT
Since the dabmee;_nm«agl.k.&gA%ﬁé)ﬁﬂ_@of%@eréﬂﬁﬂ%t%qsdcaﬁhéeetag i gtstfugt tag data ar€a gre
closely Iinked, h‘ﬁe'ﬂF§haslléfoqmglbé}grlmgersta%sggg%f .ait_gene | g°format structure.
This all ows the. S AT %tﬂ%“% hroytgg%rggdmgﬂg(ig%)m#qr% | enbodi ment to b;—:- uied
to render a vari 'e;'ﬂ?él'leol%tittgghe' or IaLs. _ : Structure (TFS) of the
present invention 'S8 Y SR SEEP Resndige by dndigbionterial ate. It al l ows the
definition of an®ZFHthapimbeteshiaid cerhenty paieiageimamzpsed of dots and the
definition of hoW4HasDaiaRilis the ngeblef of flata ité sEhedgindot S Wi t hi n the data
package. The TFSedcstapfpinmvm®pd so that the tag can be rendered in real 20
time. The TFS cOMaboisa i@ Bl nbtakol line QAL pSile dPS hd QL W, Lhin the tag's
boundi ng box. Eactig@mtis o peE Nik8SDat MRSk G Fraili Qheigttaﬁdgat?éagsﬂ;? i'::g he constant
back¥round pae Teselsts havbpreibratiyepéa@peby rebRGhd A6 S0ed - LTS LERL rfﬁgnsc' ' s?r'u me.:
det ec'lto! ton pat t e[f]agz@;Zipmégmintame&%,?g%%‘equ G- et'_f g _§t ﬁ! m | ar
to a bitmp in it Olist cle@QED), HeRBe QMR BN ehildls 0 Sitron wthin a
boundi ng boxot vank itéeheoniedghm bk R e &E%Egﬁhﬂuﬁtﬁsr:?ﬁb?g@ a§ Fer ?“'%?mﬂ‘(g}aW"dtT ¥

s

. |
it 1 =1, then tge output value= 1.

entries, where Tagi Ws@%h:%ﬁ E@ §ut;5(b§ot %" t%ise en?ry come: &

s from the TagData array. The remaining

40 bits of the entry (bits 1 to NumTagDataBits-1) contain the address of the TagData bits that are to be used.
[ Each entry in the TFS is interpreted independently, and has no reliance on state information. This js
mp?rtant so that rar}dom.access to the entries is possible, which may be necessary if multiple rendering
engfnes are processing different parts of a page (e.g., a tag may be split across two or more renderin
engines). ’
45

If the size of the printed dots are too small, the tag can be scaled in one of several ways. The tag
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25 bounding box for the tag in the line dinension, and TagHei ght,afa?t
the size of the bounding box for the tag in the dot dinension. S D&?‘ZZUW&
line of TFS entries for atag is called the tag Iine structure. The TFS has
the follow ng paranmeters associated with it: Tag Wdth is the wdth of the
boundi ng bowo(e2msxdpts) for the tag; TagHei ght is the heigghiambodse

boundi ng box (in dots) for the tag; EntryWdth is nunber of bits in each
entry of the TFS (m ni mum 2); NunTagDafaBits is the nunber of data bits
associ at ed '(tgh egch %g% &'t ni.mum 0%1.\ To encode a specific tag i nstance,
the data to 'De THSerFEd ™ At B AEP S ARy orsases {i5 rred o erfsyhdtea™ s an
array of NurfifeAh&El-dis aigutfipre he CThaeag e fry be praledunt by slendard bignap ecalipp tegfnigyealiof n t he
tag data 33xamprlegy rifehesieatiby or svetaginges’ predaepleb|l y al ready been redundancy
encoded accor di ngorbamplbi@ the agin@ITED EAs2Y x SICR@Esand thEaGRg RS & YimdldD xtohets bFsacH S

I( ng)er p: ﬁt edtoaﬁéi&lbigdl Bdls, fgig Tltégt%ulh Qét/}led?JaS@rto Haigh x (Dio gg')e]f;ate tlefnelPirts f{gm'trt% ofg,l & q
=0), en . X nt .backgroun
oo T B W S Bl i M
is 0, and i foBlT o SMES WRUGRR e RS IUE *Pal ue =1.° If bit 0 is set (=1),
then the output GEITF #lows iy Leationof yacraieiastops of Fimplp esalingJ YA feferoaerak)S 7 Fshe

remai ni ng 40rlsiexagiple b a3 dohing depiter thesein a physiddiyriaFgegrleitdd@intobheliyg roaye ddsiredt he
address of tvhee Tagbabia elmhiobihd digihal antsemdy e beressatarhy 7 xEpahiedatak.r replitatibi® 7 1S i S
i nterpreted pervehepandembinyhsiofidnd1@gind) 7S @lieABYCiRur@8ngShdiR df b GESTBY ¥ Beachl Ni S
i's | nmport antginfsich BAky plhatAAG AR bifut bk 16 Jehdrfio? ot RPR P} & sq\M}'é gy be
necessary i f, midi RS rlr%%gogga{c{]gthe%rri] IU6tS in e TEPMa) B Rvtacadh a'7fxf7§c§t(3ébt waf L s of
a page (_e.g.é 2 tzg‘:gﬂ%&) ehsg Lt act 0ss Two or Hor e rendérii A |ﬁea_s). 45
1f the size "SPPHR% 7T HPEIUBYS are too small, the tag can be scaled in one
of several ways. CoRRaulY haRiEOIE respitipnrof teFERhapo® pinigyECts ZarDke nigedyor 9EB2 1
PCT/ AUOO/ 00 7Birodit, wpeseed fragrigt repeesentsed eitlelsita Nt didhestad. nThe arole ddis thense evaijableivi c h

i ncreases t hpedweairedrodof thembrs t@®lek the bdttem dftfe macllidt eahmat For elayiple, Fltes Molispret from
the TFS geneepidaliageidtuld@enddia 0sh Pt YarStire BvEl Abdschibd BYBR anfgb bidGotd £6 BoM @ues -

for eXﬁ”P' QGOOQME),QLtXtﬁJ ac‘ugngtrLéﬁﬁé j)fqdndopl% ngtvsﬁﬂaﬁegfn .@%p&f T fﬁé’lgl sstﬁgnét 5] ta!;: ?or be
example, if ?uc%Jereld%fae!n JESwas 21 x 21 ‘entries, and the scaling were a
sinple 2 x J'dot's for eath or the oriﬁi nal dots, the TFS could be

i ncreased to be 2%%SE SFPPIGRHGILPENE HEt REF HFS TG ¢ hieot sigant kagkgrpundent r y
across each PRiepde Fstlocatiatheiag aggiy remaiing f deieag wer fordpiel This agane teffwe ansiore@pitst he
TFS woul d befdaiairdettasd. The net nunber of entries woul d be increased
fourfold (2 X 2) Howblee lelksSssamb duvShelsibis L4 RmAN) 6Hly répkessMBiVeQOEDHIS ofoifnhiQiael shde

si npl e scal !t%@-oti&yaltbtﬁs H’a@f BBEnBEHaRIahcP erfchde gya@&gtﬂehﬁyersgj FIPEMSX AP EinRE bR o3 X 3
dot t ag dep'thL @Qe hh‘,@ﬁe%' bﬁ’s wo@id 9@%%18 ail‘ +é, g[ri iﬁa‘i gtﬁls 9'&&@1&&91 Ofl ,%e%s@fing% i% wtoﬁgbermy be

desired, wh for exanple, each o e original dots ma e represented

by 7 x 7 printed_dots. If replication by 7 is erforned in each dinension

of the original TESHEFHA E‘S?‘“?"ﬁl?r”@%iwﬁbchfﬁﬁ‘ém SRECYRt of thiredymdancy, negding ff each

di mensi on orfhesga-pip Bisisgle gragplg theapinanithe i9gisglypys it 1. dhe seprad ting gongionitbe Erttbro

out put), 9 glebtsgfnowingéhepiats gueadirg sthlene ks firstivalblinusitbe Pregseitics egth othen Stoeghentigach of
t he ori gi nala setetdind dn 1t1leen BRDbérayiclae aithaigh 03 891,BYb @d F10Mmay bslBhieBE Findléidne @n of a
r Ounded_ dot trudthiGheBhia MRWE it e fl’%ﬁfé_le',[ $ie coh@ABRAIER Y Vean LJf'ge DhigBEknch R tag is

resol ution QfoafeBEeddstth hle-IREnddRh G dedOt s can be printed for each

macr odot, where g macrodot repr ese.ntt(%E a single data bit of the tag. The
nmore dots that are avarfapie to  produlB f9nElF odot, the nore conpl ex the
pattern of the na&8EBrScan be. For exanple, FIG 4 shows the Netpage tag
structure rendert@98ei@t=% hat the data bits are represented by an average of
8 dots x 8 dots ( &tryWidth=4 (1 +3, 1 for the low order bit, and 3 to index into the 6 data bits) .

» NumTagDataBits = 6

With reference to FIG 7, the first line of the TFS would be 0010, 0010, 0010 to represent 3 dots that

- are always on, regardless of the data being stored. The first entry of the second line in the TFS would be

0001 to indicate that the contents of bit 0 of the TagData array for this tag should be output at this dot position,

The second entry of the second line would be 0011 for the bit 1 contents of the TagData array to be ouiput at
this dot position. The third entry of the second line in the TFS would be 0101 for the bit 2 contents.



1600 dpi), but the actual structure of a dot is not square in shap H&f
allows the Netpage tag to be subsequently read at any orientati on ?UM
sinple exanple Is shown by the 9 dot tag of FIG 7. There is a 3 dot

constant background ,pattern to aid locating the tag, and the remaining 6
dots are usf@ob@izzfata. This nmeans that we can store 6 biggaRboedata in the
tag. However, let us assune that the 6 bits are actually on{

representatlve of 3 bits of original dat&, since the 3 origi naI bits have
been redundancy encoded by adding their inverse. For exanple, if the

original 3 bits BP‘“%P&%“\W@I“&'“ ling 1n the TE weuidhet 1§01 ip inFiepteat the qateds of bt 4 pifke

ori gi nal 3 blagBatagirayhhousl baveutait & @ik dotipbsiion: diseid, bitm @ wéidtiet! 811 okl Scinddiee 2, 0§ 3,10.

The rel at i onis e pFsabuldliedo1 PasndidaR Bt hievieNEstdraigh BAA Sf tR TAGIRIA alrd) fdr K Qg eo@dnent  of

t he redundangypueneoddiRginf the data. In this sinmple exanple, the top line
of the tag is al ¥@yseddd Trs @gldgg&gﬂ%dgneg Lontains the first two data

bits. Know ng the data encodi ng irst two bits nust be inverses
of each other. Consequently, a secomgd ?91?1808f 111 can never be achi eved

al t hough 101, 011, 100 and 010 may b¥%afM1.81P4d. The same is true for the
third ine of the tag. Therefore, th@icnsoumt pattern of 111 can not be
achi eved when the tag is produced, except in the pre-determ ned constant

area. The fol | oWsin &b 8684 RESans UATEE heZe@uJeH'@ncS inBdalwBud R 6 RRleGiiint data BRS
Wdth=3 T gcj—;q;,v,ggp,;yhavegataﬁggtMWdth = (1 + 3, 1 for the Iow order bit,

and 3 to index i dat referenceto
FIG7, the fi rsta'lge theh’PF S aaes g't & %Jofs' % &P rﬁ%%?aata%giﬁ'ys €Ob't? be PEPresEnt 3
dots that &"¥ E\ge\%ay"’s"a’bﬂf th‘?%ﬁ‘é?"’ﬁ?é‘ggwdfe "c“}ﬂiét f’ﬂ'&f“&*aﬂéi"’ﬁﬂf"§f"6r9€Eip°s'*l‘ﬁ%W‘T“ldrst
entry of thé&%second line In the TFS would be 0001 to indicate that the
contents of bit O of %{eestdllg Data array for this tag shoul d be output at
this dot position. Themngegond entry of the second |ine would be 0011 for
the bit 1 contenis ofugdagan'{agData array to be output at this dot position.
The third entry pf th,q line in the TFS would be 0101 for the bit 2
contents. 2 1 DEC 20%4frV\D p%[ 33321 PCT/ AUOO 00757 6 The first entry of the
third line in the TF 1001 to indicate that the contents of bit 4
of the TagData array g‘?‘i‘b‘?ﬁeﬁ’ Be out put at this dot position. Line 2, entry
2 woul d be 1011 Tor bilforsdaigdfi4) ine 2, entry 3, in the TFS would be 0111 to
i ndi cate that what evertrnsdagtbppled in bit 3 of the Tag Data array for the tag
shoul d be output at dwnsdahaita)position. Thus the entire TFS woul d be

(ar ranged i n_ ent ki ONidairoo1:0HGunhhe B0 AA03 e A0ible B0l 1001, 1011,
0111 Note that the codgs. A0l and 1111 are never used since these would
point to non-existant (go%tt% bits 6 and 7 (we only have data bits 0 - 5).

G ven the TFS Just descrl%e? it is possible to produce a tag for any set
of 6 bits. i.e. Jiven 1 (pngiang ¢ | ength TagData array. If the 6 bits were
101010, the output fridiimdsedit@y encoder in the 9 bit positions would be: 1
(constant) 1 (co'nst arft(ronidaadyfist ant )

0 (from data bit 2)
J 1 (from data bit 4)
. 0 (from data bit 5)
4 1 (from data bit 3)

With reference to FIG 1 again, the sample QR code tag is 21 blocks by 21 blocks. If each block was
comprised of a single dot, then the QR code tag is 21 dots x 21 dots. In addition, there are 249 data blocks in
the data area, representing 249 bits. The basic parameters of TagWidth and TagHeight can now both be set to
=21. EntryWidth=9 (1 + 8, 1 for the low order bit, and 8 to index into the 249 data bits). NumTagDataBits =
2489. Thus, the Tag Format Structure would be a total of 441 entries (21 x 21), with each entry being 9 bits.
The first 7 entries would be 000000010 to define an output dot constant of 1, and entry 8 would be 000000000
to define an output dot constant of 0. The next entry would be xoocxxx1, where xxocooxx is the address of the
bit number that represents the 9th block on the first line. If the block comes from bit 129 of the 249 data bits,
then soooocox will be 10000001, i the block comes from bit 62 of the 249 data bits, then 000000 will be

- 00111110. There would be a total of 5 of these data reference entries, followed by 000000000, and 7 entries



1 (fromdata bit 0) 0 (fromdata bit 1) 1 (fromdata bit 2) 1 (fronzdab%
bit 4) 0 (fromdata bit 5 0 (fromdata bit 3) If -the 6 bits werel J1 L 2004
the output fromthe tag encoder in the 9 bit positions would be: 1

(constant) 1 (constant) 1 (constant) 1 (fromdata bit 0) O (fromdata bit

1) 0 (fromgataeihi 2) 1 (fromdata bit 4) 0 (from data Qi aqhede7éf rom data
bit 3) Wth reference to FIG 1 again, the sanple QR code tag is 21 bl ocks

by 21 blocks. If each block was conprisked of a single dot, then the QR
code tag is 21 dots x 21 dots. In addition, there are 249 data bl ocks in
the data ar &8°00P@He&eRirefg- 249 bits. The basic parameters of TagWdth and
TagHei ght can noWe brstrig libgeof the TagtFormat-SPutturefyatid K ALEROPH 0foll@red By Sent@es ofl00§00p000,he | ow
order bit, afdnty ot @odonmtdeand bitedtrytoh@od@dddo Badpaesdit &) condNiiha gidat @Biot 50,9, 0,249.

T_hU31 the Tag, ngdrﬁﬁéspéﬁ\fey.?'méfeﬁmmg@ D& wids $f@$’i§-49f_e@£ce§‘)ﬂ)ﬂaﬁ RtfelvEudRsorhe2 1) |
wi th each epfyi¥. BEENHe DabiwtiPimetaad NE first 7 entries would be 000000010 to

define an output_dot constant _o and try 8 uld be 000000000 to
define an out putThag'fiﬁ" () ﬁé’t’e?r%? Fogpat %‘f“_‘“*r'ﬁé’“ﬁ%&%@ﬁ?%"wmb"d°"sé"‘f%28?%9?9999%,
wher e xxxxx 238N &entipprolayg fovarioussiatapifgdhat 55 ip th fiiehyay ofihe kg FagPradsa ey of 38 ot h
bl ock on t héitsfinfeising ¢ artual date totb glorky] inhk tag detperseaf Thesmbltsi must h@Q aleshdythbrp r@u@acdat a
bits, thenenchtiexackodingid thd Qibieg he@BPOREMe. | f t he bl ock cones frombit 62 of
the 249 data bi tthe TdglFemmaketasatsof th%kienthﬁenﬁon@ﬁ}Mi%ilgnent-g&]iﬁﬁﬁ?agm&bhg ol tbel ot al
of 5 of theggdalfnd Ki&hARG& ce@L&r;g@éT%J RhdoR WAL Y DG BRAOR e A or/ o GRL T 1 €S
2 1 DEC 2004ag\é$%09%{sgﬁe§3%nmﬁ%/eﬁ9gg 06757 7 of 000000010 to finish the |ine.
of _the

The second | 1'ne a ormat. Structure woul d be 00000010 fol | owed by 5
entries of 0000000, Encogd R pipyipe Yreielanregrabianheprisaiansenit FHPSIY 966000 t o
represent t FEeEeohRsiPafAt helbinhhead fofgtsh dolpls org aftematve mjght pe usegyfor @gs in limiggdd 0
respecti vel yircunkigeges. \WeeulEcntotiesiiixeld datbiordinet pagedwing brintdé: tiegetinee Withrspmaifiaan qaaivaltesng t o
t he vari ousinlbiab &robforrédtle ead@d tha ivbichlad duBsefuaiitly bive:d BndrateddvbRdk ik Bethé pge. ThBE

final line of mgholada@gd €W MMRbngsRr GHELIWIRY MY UIhTanBRaph RibdrtaR SrieRbioR00RA0EY, one
entry of OOQQQQ&% rend@@@ath%%pi%ilqubt Ja{a%hmle%ob&%s Qr&r&?ﬁ'?&%ﬁ%%a&?ﬂ%@ (v&\hgs t hat

are in the final ro t tag. Tagbata 1s an array o

cont ai ni ng {"Hg’ﬁ%g%euoﬁ &ggt@%fj%)' be stored in the tag data area. These bits
nust have al r eady® be8ffe e Bl encoded according to the QR tag encodi ng
schene. The Tag AFeeriailendsiepeftegiur e of t he present invention nmay be :
inpl emented iR aAagadnRtodar sokut e shyqey; di scl osed in the aforenenti oned

copendi ng PC_T.ap/p@tﬁngabifm,da@g{sq&@w&ge%g,ber PEC02. The operation of_ t he
Tag Encoder ig bfjefl¥emy ér%ﬁqﬁwrg@ﬁ,a&“ ol 3 e q%d%agagar L T

f
functionality for fag-enabled appli ons, an typrcallTy requires the
presence of IR iaﬁl?reﬁ%htaﬂré’ F‘?”ieﬂ“t"&ﬁ’ead (al though K ink or an alternative

m ght be used *f ot "4yt varblejdpip plarordy Whesq arst rarpEkegiains g evaripite digdirderdheftagred
data for the pagwaguenige dtepnt ed, together with specific tag data val ues
¢ Aflag that defines whether or not to redundantly encode the variable data bits or whether to treat the
bits as already having been encoded. )

The output from the tag encoder (TE) is a 1600 dpi bi-level layer of where tag data should be printed.
The output is via a 1-bit wide FIFO. The tags are subsequently preferably printed with an infrared-absorptive
ink that can be read by a tag sensing device.

Even though the conceptual implementation of the tag encoder (TE) allows tags to have a variable
structure as well as fixed and variable data components, the TE does impose range restrictions on certain
encoding parameters. However, these restrictions are a direct result of buffer sizes and the number of
addressing bits, chosen for the most likely encoding scenarios. It is a simple matter to adjust the buffer sizes
and corresponding addressing to allow arbitrary encoding parameters in other implementations.

The TE writes a bi-level tag bitstream to the bi-level tag FIFO. The TE is responsible for merging the
encoded tag data with the basic tag structure, and placing the dots in the output FIFO in the correct order for
subsequent printing. The encoded tag data is generated from the original data bits on-the-fly to minimize
buffer space. )

The TagData array is divided into fixed and variable components. For example, if a tag holds 512 bits
of data, some of these bits may be fixed for all tags. Some may vary from tag to tag. For example, the
Universal product code allows a country code and a company code. Since these bits don't change from tag to



into an error-correctabl e encoded tag which is subsequently printed in
infrared or black ink on the page. The TE might place tags on a t2 i1a[]ggl ?ﬁﬂlf
grid allowing for both | andscape and portrait orientations. Basic tag
structures are rendered at 1600 dpi, while tag data m ght be encoded as
arbitrarily sha}oed macrodots (with a mninmumsize of 1 dot at 1600 dpi).
The TE t ake¥XA%&3b| 1 owing as input: A portrait/| andscZS&/AUOYHTST A

tenpl ate defining the structure of a single tag; A nunber of fixed data
bits (fixed for the page); A flag that defines whether or not to

redundant | y_ta@,mfé@dﬁs &2k 8e préloeadd iththeadeheBatdd in oVkBﬂt_B R@ke thé%aﬁd%vﬁiﬁh_twhérhﬂ)db&nb fanya$S

al ready havigg M&aRn 8RG0S & epagdlad YRBAS. REindlinePh Bk a Ridber PAAGSmgsWer €
each r ef:or doﬁl%%n‘ﬂ's W M}%fsﬁgr +h§§%%§-ltﬂﬂl¥l?ecms¥a§t air?sré alFt eaa %%gesn tI'|09 113 MGy fl I ne

of tags; Af da%; i‘ at def'ines Wiet her or not “to re tdant 1y encode 1 fe

vari abl e daf'8 %P7 V&N 87N eGP ATprant {oF gealt 19g: 1Ry rediing &he gountop vatels daiaRAng gastrden
encoded. Th¥& NSRS forrset et ygalbAtdidiB to thergmyoder ganke BBO@- dpi  bi - | evel | ayer
of where tag datRepgidioaibrghdrmbpimenttolitk encofifrethesel bapanteteis will be eithex intblid it expticitlendF1 FO.
The tags ar easindshe gies tagy/reqabredicasy @l lsystepr ForteRthpla) 4 Bivar tdgRhdods REl-akeRYIRly Ve

i nk that cagaifi, WRasndthar g 8BoRERS hill a A8NhEEumbeY & By bRHEN the concept ual

! rrpl enmentation Olf»stgaggf att:@egtins 9\9 Q\%rete.(n-tl;rgt?er &g%gﬁ bﬁt?&%od&@bytlﬁ\étgﬁﬁal Vagdggglta%.

structure as I s fixed and vari abl e conponent's e es i npose
fange rest r PEReLRUTRer e o By oo v s g
restricti ondMR 'ea0 Ppipniieint sadeny P‘tba‘&ﬁ”’dﬁu?"f‘ Neppgedag ca3gpstipReTioRt isepengjfy PCT
addr essi ng Birticgtion BEEP2 ey fi9bits ofyesigingh datta 4r¢ ieevidpd repiew afidithg tag eesader ¢nomsles ihese j29 a

si nmpl e mat t &its intaBe@ .Ut hatifgéhe ipdinfiary edtodgon banichecgkricedepibeafibdig baddrasgirdadg t 0
al | ow ar bi t saddyceeryeddi Ng paraneters in other inplenentations. The TE wites
a bi-level tag bhihehds&Ribh bithetrRapBe; dit®Y¥ihedvAbindrihnE Siput thSs shfedlmncligSPARHLP! €

for mer gi ng ok 1 8AGHG5 oiA0nIAE oMby YLSiR Bl forh APaRleLeUS LS uneHMha] 2C1 NG
the dots in Lhe ?futagut I )10 the COrr.ect ~or der 1 or su seoﬁu n p%l nting.
The encoded*P8g%data P YEnR S LT} VoA VPP EPhar 2Ba Y™ B Y's on-the-fly to
mni m ze  buf f er ToJf4tastorapn BRGNS forcerdt tRps Pidadsitgi THREN PeftdeHbliingiEsgtionnt the
vari abl e conrjsyrdeparigion, mhgn b R afrisl TES eitdy isgety the) highadrddshit hdn the dddress of thelkitfam tteone  of
t hese bits Mmapatherrdyitigduséd rHoaévkr, f thg Sotal Boiver drenfiey auirthe TS @Margaq gndttte hagumFor
exanpl e, t haumbbivr ¥RFeHRdits I Qe 6 @@ aTFSs boMErafielf Q1o fhih NEAGRDARSS, dek RRgRANY
code. SincepdBR2KePbLS EBR HhicGBANge fromtag to 2 1 DEC 2004 WO 02/ 03321
PCT/ AU00/ 00757 81) n g ublre 8E§io£ lh\%\ﬁataqa%gregen lerseol tRea'%%oirixt rl"!'f-()% sgcrcl)ed Jrraxg stgrgg aqrth%'t or in
order to reduc i g andw il en {g_rogum ng nmany . ,fa%s. notner exanple is
a Net page t &4 °§é’ﬁ 26 AR YR PP PR AR e B AR SRR BF &t UBf Tlet page
tags of th&2Pge: iHeraRenly prere|diferenp dat bitqysad pragiven inp ol fap. theEnto@iiddt e tbe gtPos
al | the tag$(!biirsiptenmine wpthertoheot it inrpadsproatp logifup the daa Idkat vethdr tohisenbitd alzdetih. dtpitnay  be
di fferent f ol 1gbankhitsticeare Uy i6 @Ehiao edigpsd (iR TABRIdREs I0ks up a fabla brlse-bd atiris thatipbig
passed to0 hiienctraghaRNEad aincfeic OGN Adhe TahiRitaQWE), Rbd n=5 a2 thpivibinbiob Gnch iR
encoder canpig ofdashiCRt nide REAHob Bits Wbo k116 bRIBASET RO br uRfre hE o BRE %ﬁfgfon khese
parameters Wﬁiﬁ,lan ﬁer e%{é nglreve!r gmfelre(ég (Jtatagﬁs ugg(cio oln Ia%{vé[n’lin a?a ta ,I;Fu%%( ea!cgl lme E)f ﬂt\ Shze of

e 1 em Foexanpl 8, g software t ag. encoder

tags rendera t Sﬁvﬂy be

. LLne S 0 iTpl e, "3 1 .
compl etely ST PRSI0 xRl 550 Y AUAPErotR oL FEAHMER ™k ke 2P qredsrer v
nunber of t SY'FRPIGHLts. | nstead of accepting the conplete nunber of
TagDat a bi ts enchydibet nggification &xd epnga frong bidayel @utput & corgge ownvt Old ée peeant idveatot e pt
t he basi c nexh ougtitiadawmcaly @he ache ot dak @= &) itHes bibitohtfis €0 e@put Bred s SThis e4pUdakigd T or
each tag. Bhéx@ndedt idndathrdehustedftbisl B&HakanDRA 21l Sonhe AN, .ol B it §1€0,
Netpage 1 aguGARE auflt wlf BE G e 9 PSNLLAY B i ARPLAGILPB hERciOn! v

e r tag, and t er

gﬁgsgi tlgoof ap%kh%{e[}_al data are provided pe e tag enco encodes

Likewise, the address pointing to the TagData array would be pointing to the nth entry, where, instead of the
entty being a single bit, it would be a plurality of bits (depending on the number of bits in each contone output
dot).

If the complete TFS is stored locally, e.g. on the chip, it can be accessed either row-wise or column-
wise fo provide for landscape and portrait orientations. If the tag format structure is not stored locally (e.g. in
off-chip memory), and is accessed one line-at-a-time, it is preferable to have two copies of the structure - one
for landscape, and one for portrait printing.



bits into 360 bits. By having the redundancy encoder on board the tag
encoder the effective bandwith required is reduced by 2/3. In tU$1 QEC 200
description of the TFS above, bit O defines whether the output dot i 4
stored imrediately with the entry (bit 1 contains the output bit value) or
whet her the hi?her bits formthe address to | ook up the Ta%Data structure.
It is a triYP4F*Bhlnge to use different bit positioning F&ETAYSYYIINt t he
sanme information. To reduce storage requjrenents for certain types of tags,
the TFS can use double indirection. In the above description, when bit O
of the TFS etrtekayhpleSn Sepending RET Aipliphtiod PEHEI2, thd ©& erk@itrB dnhid ABEIWIRIS the OFS & Ranbi t
fromthe Tagdal BhaM fraYedtcd staegetmslard HOXE @ty thé buntdd e bthetrsNyIBRBd atQfiment ri es

in the TFS bﬁceh% gc%sst&n&FgQ%n KN eguemgwﬁs% Jreggsaa&mmegﬁer PORAR - 9' ven

line of the T

0t L b g R S orb R G ey i S, >

dat a- addr es 8iffRssqt: (I Rastiog poweyes thpyate ihRyame ThptgeraigcYierrsstr ay, stored at the
end of the TFS | ThrpaghodfHe speeifeationlthe pimdigs keemip déseibe hédiefered eretlodimentirabvs predienthi n

t he TagDat aingantfioaywitlicot nSigy thé-Byentiod XcaaMp logy enibbdirhdiedr @peaificecoliiatioy obiéatires8 Rdisbriser ent
data bits us@ddinhe fleGnVeinal leBiRe @flatlanstf@g ihehﬁé@f cERbIM A wilBYheBBesSREwithd 4 (1
bit to dete%gyggnmmghgﬁﬁnor not it is necessary to [ ook up the data bit or
whet her to use bit directly). If bit O is 1, then bits 1-3 are used to
forman address 0-7. The address |ooks up a table of 8 n-bit entries that
point into the TagData array. If there are 512 entries in the TagData
array, then n=9. |If TagWdt h=100, then the basic encodi ng woul d have used
1000 bits (100 x 10 bits) for each line of the TFS. If double indirection
is used, and there are only ever 8 different data bits used on a given
line of a tag, then each line of the TFSwll require 472 bits (100 x 4
bits + 8 x 9 bits). The saving is about 50% whi ch may be a val uabl e factor,
depending on the application. Another nodification is to change from

bi -1 evel output to contone output. In the present invention,. each output
dot is usually either on or off. If bit O =0, then bit 1 contains the
output bit to use. This can readily be extended to forma |arger nunber of
bits. For exanple, if 4-bit contone printing is desired, i.e., if bit 0 =
O, then the output is 4 bits formed by bits 1-3. O course, the EntryWdth
woul d need to be increased appropriately. Likew se, the address pointing
to the TagData array would be pointing to the nth entry, where, instead of
the entry being a single bit, it would be a plurality of bits (depending
on the nunber of bits in each contone output dot). If the conplete TFS is
stored locally, e.g. on the chip, it can be accessed either roww se or
colum- wise to provide for |andscape and portrait orientations. If the tag
format structure is not .stored locally (e.g. in off-chip nenory), and is
accessed one line-at-a-tine, it is preferable to have two copies of the
structure - one for |andscape, and one for portrait printing. 2 1 DEC 2004
WO 02/ 03321 PCT/ AUO0O/ 00757 9 For exanple, in co-pending PCT application
PEC02, the tag encoder is on an ASIC, while the TFSis in an external

DRAM To reduce storage on-board the ASIC, only the current line of the TFS
is loaded at a tinme. Since the access to the TFS is |ine based, there
needs to be two TFS structures stored-in the external DRAM - one for
portrait orientation, and one for | andscape orientation printing.
Theoretically they could be arbitrarily different. In practice however,
they are the sane TFS rotated t hrough 90 degrees. Throughout the
specification the aimhas been to describe the preferred enbodi nents of the
present invention without limting the invention to any one enbodi ment or
specific collection of features. Persons skilled in the relevant art may
realize variations fromthe specific enbodinents that will nonethel ess fal
within the scope of the invention.



PECO7 10 CLAI M5 21 DEC 2004 PCT/ AU0O0/ 00757 Received 17 July 2002 1. A
generic data package tenplate for representing data fornmed from&1leErCaQ[m4y
of dots, said data package tenplate conprising: an arbitrarily shaped
const-ant ‘background pattern formed froma plurality of dots anéﬂ@fAWO&QRﬁ;’/}
and 5 at | ea¥C0%ne arbitrarily shaped data area; said dataPR&edeeddddulzizaong
data dots | ocated at positions determ ned by an encodi ng schene. 2. The
dat a package tenplate of claim1 wherein ¥aid arbitrarily shaped constant
background pattern includes at |east a tor conponent readable to

| ocate the daja ar'qea.’_S. The data packa enpl ate of claim1l wherein said
dat a package tenpl %" €54 RAGg FERs ohigpresenfing deta foed feps anplysalty lebagpes. teisistaat e
of clai m1 wH8feseiemelaie@opatng: package tenplate is two di nensional and said
arbitrarily sthapeivyctametcantantyasigmnopunetn fpadet i pluly o ddSand@bl bRfks;QRE at i on
conponent r eatladst we trbitrdrigleapddiayta bl Ori entation of said at | east one data

area. o. T_he saxaﬁa?a PRACKRSRg Eaﬁd'mls%kﬁeu%t po iR ofmin raggn@?d%alc e%e?camr . i d
backor ound pet 1 or na eiiaol WrgbRl At il ool SR Gunpr o PapREUnE PRI &
ackgroun pe}ncFu er nf,leantalsaI negt ag I e i s
readabl e by ah opticar StARBPnentreadaplade iogale te fta¥eage tenpl ate of claim 1
wher ei n sai d *hackesaiAerokrat eeriaie o plaimd ahateiniaitl datahatksgedamplate &twd drensicpdle ment s
readalfl e by & t act™h4 datapeckrgrdqmpla®.of Jdve 1 doad spia EXD G ekabe bRyt i€wo BimedsBhand
wherein sai d sethagdiinghasca@isent badegrduhd fatsn idiBds AR ErieRAGH ol Rnert Radalledb tderd, tb N
background patidn@tiod ofRbid ktt@st Galakade£a, and the data if the dot is part of the

data area. 2.9, FQuAbaoPRRIANT cATDAALCOLEL 2 by wherein sad dots are

bi -l evel. 10.. The ckage.te ate of cl réin said dots are
cont i puous t ohe T‘%auta%\ prQr%?Qﬁ'g%"pg °g§8'ﬁ'a1 VRGN Falf Beckgrung RpfieTe pdad Jeta dimeRage

tenpl Bt e for FEG T PERESCISUT Brdebie bysn oRfed sanherhe et hod i ncl udi ng the steps
of : construct’i ng He9ri? Pagtepigmrifte o pleim 1 wherdinspid bagkdrucipktienGed $aidaipta witd dn tactis ai d
dat a package flenaisdeagablefya tefileeqatmer.es defining 25 whether each said dot is
part of an ambi t rteidhty pstugpedp2Os ShidNtwhBag K@ircRdstrl PRinb RIEMHR Whakldr &kt g ari |y
shaped data pafoeng ba%@@db%m%ﬂﬁéiiaﬂ%ﬁe@, afuﬂﬁe:dﬁﬁﬁ{hg&?isbghoﬁtﬂéc%taQQg.a area; and

printdong sai d, pl ufalidid d4cQ S of. . aid data. 12. The net hod of
claim 11 whergin ﬁ\gidqaaéc éetg'%a ofHiS éeys%?qofséﬁg'lm ots. 30 13. The net hod

, 1 1 #ghds L5 AL AL ol an b -
of claim 11 ywhereln sa a dors ar &bl 1REBGILEs B RN I8t one dots.  14.
The nmethod of "cl dt MF™F oUHREREIe fata i a ettt PagkagerraPlats desmaddraim A dlumiisyof dasdineg .
15. The met hBghgfrclpdingithestes ofiher ei n sai d encodi ng i ncl udes doubl e
i ndi recti on. constructing a bit array of entries for each dot position within said data package, said array of entries defining
25 whether each said dot is part of an arbitrarily shaped constant background pattern or an arbitrarily shaped data
area;
encoding said data for storage in said data area; and
_ printing said plurality of dots encoded with said data.

12. The method of claim 11 wherein said dots are printed as bi-level dots.
30 13. The method of claim 11 wherein said dots are printed as continuous tone dots.
14. The method of claim 11 wherein said encoding includes redundancy coding.
15. The method of claim 11 wherein said encoding includes double indirection.
AMENDED SHEET
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