1 DI A TAL DUPLI CATI ON OF | MAGES USI NG ENCODED DATA

FI ELD OF THE | NVENTI ON The present invention rel ates
to an apparatus for printing out or duplicating

phot ographs frominformation recorded in infrared ink
on the top of the photograph-using an ink jet
printing system CO PENDI NG APPLI CATI ONS Vari ous

ElshAL SURTEAHIONEP IHAGES TS INE ERGORERBRTA

applications filed by the applicant or assignee of the
present invention sinultaneously with the present
application: International Patent Application

AUOL/ 01317ART80
FIRLE ST RN EONCT AL o/ o150eaRTS?

PCT/TAeIQITE@1B AFARIEE réddddy AUGh/ gpa@baRbr Setinfing out or duplicating
di scl psures of these co-pending,applicatio ar,e .
phioE PR Pt arrm i e e B R R4S lnp ST s HiGtagraph using

an$NiSeepntmadyadpar at us rel ating to the present
invention are disclosed in the follow ng co-pending

application filed by the applicant or assignee of the
cQrie AJi

[@]

EMRING ARPLIGAIIONS Jul y 1998: USSN 09/ 112, 781
USSN 28865l #2635, syoealy AR ddphrdddd relfiRg oSl QsrbeRS iRention are

.these co-pending applications are incorporated herein
disslpsed infthe wHewing\wgracpding saplivetiens Hodbeihs applivantns apugngs of the

_ seeplivetions Bybbeibs wabisaaspan
P ol A LTk ML ARG 1 20 by the

appl i aematimabRaéey Appliekioh Nembar esent  i[nvent Do¢keONo.,
June 30, 2000: BAL40-SG
PCT/AU01/01317 ARTS0
PCT/AU01/01328 ARTS1
PCT/AU01/01326 ARTS2
PCT/AU01/01327 ART83
PCT/AU01/01325 ART 84

The disclosures of these co-pending applications are incorporated herein by
reference.

Various methods, systems and apparatus relating to the present invention are
disclosed in the following co-pending application filed by the applicant or assignee of the
present invention on 10 July 1998:

USSN 09/112,781

USSN 09/112,785

USSN 09/112,824

The disclosures of these co-pending applications are incorporated herein by
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 June 30, 2000:
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-2 PCT/ AUOCO 00743, PCT/ AU0O0/ 00744, PCT/ AUOCO 00745,

PCT/ AUOCO 00746, PCT/ AUOCQ 00747 and PCT/ AUOO 00748 The
di scl osures of these co-pending applications is

i ncorporated herein by reference. BACKGROUND OF THE

I NVENTI ON The applicant has2previ ously described in
USSN 09/ 112, 785 net hod and apparatus for printing out
i mages using an ink jet printing systemon a print
media using a pagewidth ink jet printhead. The inage

can PATIZAUBY/00748n s PO MEdOB)0 7, | Radge\iid4si nRChaHI046746,

| oa ' C or providing various

ef f gygfréhgh&toh@ﬁ %@Eﬁ%ﬁﬁa@gﬁg cant has al so
Theidse]cagreslof teRIce ipaadidbplRAtidnd & iResiKorafed Aeteln Bt fbrence.

phot ograph whi ch can be used to reprint or recover

t he iqngﬂe which_is printed on the front of the print
BACKGROUND %a-llTlFalNMEMUQM system requires that

t hermpe apflichi¥haP petfollSa dsscab&l inaAUSST DOV 121933 Methb&B@Papparatus
itself and one for printing the data in an_encoded

foF printting obl imyager usingramiplajct pENtBgSKsten opladrivhwedig valpg a ppgewidth

. i. ! 9
nlf B oG, T B e o Mo R 0 o168 PREUNS program
lodded go shecamRrbsysieat fmpsaidding sartbus effoste dn ithie tBE& The applicant

09/ 112,781 or USSN 09/112,785 is.disclosed. In EP
haggg0 %@alsmé RpE] Be é%%%eia@ﬁ@‘&d@aﬂfﬁﬁ@t% Mg cagdedised to
rellﬁ’_ln‘? BOreRo VR P ithal8vhich 305G te AOT tHe FRNHSE e gﬁntr Réfa ﬁ)éeeﬁ Such a

I near scanner. The scahner reads the wdth of t
primting systenwiviquinesi thatiagrd atedwe printmadshme dprjirntiog thehmageigsedt and

score. sheet.. The anmount, of t a_encode and er.efore
onf SR pRTIE B da el TS ore R i TRRERE (e 00 o PR ot

dat dn %ﬁaﬁlié&ﬁﬁ@l USEN G{IQPIYIQ 2hhe ALsbE aﬁ@oip@aﬂaﬁlsafoi%eﬁ@&ﬁcmg a

matri x. The scanner is hand held and readi ng the data

phetggraph dey ickample.cpriged Usingtth earaerg| wstem susd 3si diselpsed in USSN
ri l.arge. at the wdth of the
09?22,2%291‘ H%élél‘b%{)lg%@ﬁidﬁé&;é@ the width of the matri x.

The In APe33t58 h, dlimasik es@e id dnchied B5Am5@ik dfapts diovig £thatiieon a
and%g}eddis,clo%;ge does not s est itself to.yse with |
shept apd ferdatagis geaddiyZplingat scapagrq T0E sepnnstigadsthgsyid of dhe matrix
wl%%lf’i% | AR deds Mdd IR J\N%ﬁm bt the WBikic d!%:eret sjB@et.iaE lfIthh t"a‘}n%unt"(ﬁeltaiad%hoded

eet Menory Systent, Shinji yang, ectroni cs an
an@Cdremfoieqedquimrgsprocessing srlimiRalr tEight rves of hiBaridat4 arel@8@ fo record

7.3-85, .a system far recording. n er .of j.nmages
nEfyid s i o 01 et R SRR Pl P i S g con
reddlti iR te@drdiPtBe hisle Of BRlIRRadscallRe i€ RIoUErgdrs@ch that the width of the

mass- produced using a '{&éem sion printing nethod" the
g

scannpis descedt folly wmvesihe svigibtofdbe enatibed TheHnensgn isslosed in EP
35)1\!33{ ﬁasslhmtéﬁse b4 %%écfo%&ted%ey%§|§ugg%/st]ﬁs%1f Zc? FseQith a credit card

size data card (e.g. S5mm x 85mm) as disclosed in USSN 09/112,781.

In the article, “Optical Sheet Memory System”, Shinji Ohyama, Electronics and
Communications in Japan, Part 2, Vol. 75 No.4, 1992, pp 73-85, a system for recording a
number of images and a duration of sound on a postcard size sheet using printed dots is
disclosed. Postcards are mass-produced using a “precision printing method” the substance
of which is not described. This system while similar to applicant’s USSN 09/112,785 or
USSN 09/112,824 does not provide for a portable on-demand print imaging system nor
does it provide an output with both a viewable image and an encoded recoverable form
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USSN 09/ 112, 824 does not provide for a portable

on-demand print imging systemnor does it provide an

output with both a viewable i mrage and an encoded

recoverable form BAL40-SG -3 thereof. The postcard is

unusabl e wi thout a data reater. The applicant has

di scl osed in co-pendi ng applications PCT/AUOL/ 01317
thérBOE KB podtBard ARTRDble Rl ALGA04328 (Docket No. ART81)

and PCTFPAUOL/ 01326 (Docket No. — ART82) filed

c ondlineppplidant hesdissiostrd] invettreoding fapplicatior RETHGLPAL04317 (Docket

NE ARBOS DAt TER g RE, Ry nd PCT L MP R E ket No.
ARTSB| filed coh@irrehy hbRithMBEehods dolt ReodaigadAd @clat@eOfodad image
on the sane side and in the sane area of the rint

capeRdchy SLASRErA SYAESTh 6 tapeafudir ceincidefayidiha prinfingcod the image itself,
r. [ our
th&’[ 15 Q{a@ga%%g@g& ﬂik%a?&e %Ile é‘éo‘rdefdl th% Qéﬁﬁlsﬁ c?ﬁlzr:h@%alﬁé* brea of the
prﬁlﬁmeﬂiﬁ Sach @rethotl m@lwvei iapageyad’th inkejgeytirahaad daving htdh!ast four ink
. Inks and onpe for printing wiith an infrared ink for
It HIZRET ReF Rfﬁ’éedf d{ﬂ thees e PpigHes Hig colrimaes %@fgy Syrypapotipg with
[
4 oA B0 eIT R B Qe T B FROER I ipfaRuBLe Rl prining the
datacoerspondingde ks imagp aibari itjbasdfm:ela ppaeatdisitd ar eedalifanly tolerant
d.t.ﬂai data printed on a photograph and printing out an
18t ecoded fromsaid data on a print nmedia. The
data printed on top of the inmage nmay be a digital

SUWW@F'NEQNVEN“WG itself in an encoded
sg..en

and 8 TG FBRESERAY DTS A APPOPoD RO JGETHE e Oata prinied

onPBpotEohrN an@ipri@Gihg BRQM iAge HIPREA] fréh shidQialaBROLHrint @ia. The
bei ng t he per se and the other bei ng t he i mage

da@ﬂspnm%dw@n @prﬁdlg%yna@ﬁ mfmalgfea éngﬂélerggruewtanpn of thenimage itsgliein an

enc&{eﬁefrfﬁﬁlg ?{ig 8}11!1&% tzgﬁtg an it alun%g@ S(k)) %mforde taﬁ&i agqﬁriag?rg d)cessmg

program fohpaidudihe alp@ﬁ@elaalffedt hpoe ﬂmdmge | dmg,e Ifhaga ohsSbeing the
. recorded. In thﬁ1ﬁ %cond case the |rr% ge can be printed
al oot

mags PP Se #8d Shs gihshIbeing the dpaggs as msd By ar HeagqrpgReessing
prgér%ﬁs% NHe BHAMrAN:L §(O ﬁﬂﬁge %ﬂs@l@%aﬂ"ﬁ hﬁt%& S8 fwithstanding
ata. In the third case efther the I ge per se or

subsiantiahdayeagago tthezmm‘k medwma rwhieh the .magadamim effdodedimbape data

T R R TS R o
médifi¢d By %fﬁ@g@ Rfceés[h% Iﬁb%ﬂ OreddtBed &lB dﬁ‘th&hawl ﬂnla%@ﬁétQV\qn the
'S

recovery of e i mage i s possi Ie by suitable
thigd)prist edher dre i 1maae padaegthdgpagastirasiganed can be printed out. The data

which is recorded on the photographic image is encoded in such a way that even if
substantial damage occurs to the surface of the photograph, the data will allow recovery of
the image. This is possible by suitable duplication and redundancy in the data
compression and scrambling of the data and encoding the data in a fault tolerant, for
example a Reed-Solomon, code form. The size of the photograph is approximately 4” x
6” (102mm x 152mm). The data can be recorded on substantially the whole area of the
photograph in a variety of formats, one of which is to record it as.a series of data blocks
(the so-called “alternative Artcard” format) and another of which is to record the data
continuously over the data arca as a series of columns (the so-called “Artcard” format)
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conpression and scranbling of the data and encodi ng
the data in a fault tolerant, for exanple a
Reed- Sol onon, code form The size of the photograph is
approximately 4" x 6" (102mm x 152mm). The data can
be recorded on substantial I-#-the whol e area of the
phot ograph in a variety of formats, one of which is to

boﬂleéf’{wﬂlchtar@%es%nﬁéﬂ ine§et£lf uﬁ@%@Nﬁb@Pﬂ@?Sl(&ﬁ@S@q @A 1heRs, The
“alternative Artcard” format) and another of which’is

forneerr enashall t ¢fe abaoding.c olesdnbadust yapplieantish ecocendingr epplécgtions

PURTHEL T, GRHTCRovErss, IR aEBo1 AT Dot B, Jakrsn,

PCISAN00 1362 (DidtketoNo. USSR DA, all 8- reddiery $fh&RhadtRvBRG one
of encod descrl bed in plicant's co-pendin
é‘tﬂtada%‘: @Eger(SEZG& R’épﬂmdne(ﬁﬁm(ﬁso disclosed for

| e /
SRR i R
thestmaia'r&prﬁme” xbhidedribéd 4oeec.dat a bl ocks vver e damaged.
r sizes of print nmedia are al so d| se
exaﬁam having dhn bpagsidetagreide & lmggea}bﬂﬁ Wﬁaéﬁ’ ga‘fer?eseparate

ph%ﬁ)%?aphfé' g ftivi dw\ét 1feh M h ﬁfhot@%ﬁ'fwhgﬁ ‘?(%Eld PRGERy, the

SCri I mage
stqrwomfdmnhge rdatahm a d@yel fotrmellsfom zheompmdr s;atelttamd is Sllbject to the

i eRepiegy oRDRORLAR o B AbRiiad Palbe auR b B fisk br urbil to e

hafit @5R08orHg theBAIE, tﬂé‘b@so’ldﬁc@m@ bﬂth% ahard @iV blSth@ Bbsblescence of the
conputer systemand is subject to the [imte

méﬁggaéa toymat Tihgee dedects ae Fi‘(ﬁ-‘ééedtlh éegyentagrangentanh herghy the data

s RELAIE W Bl EARIN, HiPhs DY Y

danlgaltles Geppoxbhatelhewo thirly és dailebld for pricessiigese def ects
are_avoided in the current arrangenent whereby {he
dat 415 3 Obiget) GIedBrEnt PVaHign SHIPBEF i PR plyeading digita
da%?inlte%lm %rPHoioglrat hR SRR S heeRAndT %t& LNEslaRa %é’dal"tdjfrom a
I's approxumtelytvvot s I's aval
cainera :pistameﬂba agpardtys insludmgob p@@nercmeemséop s@oeing data in infrared

vent j.on .t vi de f n a at us  of din .
prigfeeta 1 TafosPishy ke B B pRORoGE i Pieclaroyilhy spanning
m#Sr flefnd 6 dRhAndthgeeopad hedidewdRt afified n?adlatl&@nﬁfe&ls for

system t he apparatus including a scanner mneans fo

precessing daje gafpat fromispitlsaarmgr meansineladiag meqes @mdﬁ@;@ﬁw@id data;
m@?ﬁﬁntexoﬁleg’g\f&nsﬁrhﬁﬁg OHF g rnlngé c@?i%@ E)le %%cé%%ndtata on a print

ning nean or | um na I ng

mé@&t&ch\tdtthsﬁﬂiﬂl@éﬂduﬂﬁd;ﬂ@ﬂ% means for processing
dat a_ outp (#gfrom sai d sgcanner nmeans in Iud| ng neans

for 188cHep Eaé}}tdfo -digifahdafas mag  alsg &g 1 &d o, top of the
rec%ﬁélga '6)? ?ﬁéﬁéﬁt&:& I?J%aééTﬁ'Qﬁe fler et/ ﬁlqntilé&ln?la%%rgwggﬁso fig qarﬂﬁlt@ in the

necessary number of colors, namely cyan, magenta, yellow and mnfrared. TIf the

photograph is undamaged then a direct copying or replication of the infrared data and/or
color image can be produced in the manner of the applicant’s method and apparatus
disclosed in the application USSN 09/112,824. If the photograph is damaged then the full
data would have to be recovered before being printed and, if required encoded again into
its fault tolerant digital form for print out simultancously with the image on the print

media. Other versions of the image can also be printed if the apparatus is provided with
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medi a attached to said ink jet printer neans. The
encoded fault tolerant digital data may al so be
reprinted on top of the recovered or replicated inmage
if the ink jet printhead has provisions for printing
in the necessary nunber of-3col ors, nanely cyan,
magenta, yellow and infrared. If the photograph is

mddR¢ aBa8Hns BR ™ ARcHid omll BLPYICBGind! the Rld fadil@NitefefbREin the
infrared data and/or color inangeé can be produced in

mapher avelesrsibedin YREN A28 handUNBNHSA 12,785 &p plzer applieant. In this

. disclps in the appligation USSN 09/ 1 824. |f .the

ins 3% S5 R S BRCH FRHRP e 10 Aol gt freans or

mdybelesch@aRVistegd. Raf afieardat Bigclpsddrih esld apslicatidnsrie i eedit card
encoded again into_its fault tolerant digital form

sizg gpprpKimftely § Pmay ¥ Panand ibe seapping magas forsepanig a photograph as

reefor s SRt PR B2 Bt ub g e ABLER O sz
(@ TRANFsibObE HEMbRGaER. 1iiiae aisd, 18 86hnh S mBIAGASShd ol 8 with

data receive erefromin the nmnmanner as described in

mdgssiir ggroihaqdzatng wantbutSS8ih 0@xla fx e¥@8pleylot Hitering pthei stzerl the slot
In.this, . nstance,.the Artcar eader ,may be the sane

toe ] WhiBty e SAGRF Gt DGR fo RORREIRaT™Y BC D€ San
sepghaipeini Me@igalsed M pAfitt GLAEE ARotkred boagiichted phbtdgraph is the
applications is of a credit card size approxinatel

saigg afithg pBgagieplh dsd fremebasnproxgmatelinld2man < dé i (A3 x&"), although
.. bhot ogranh, as. .required,for the present inveniio }
ie RnGHaRty B BN GRab el BF R S B 4R 1EBh 8" proyide a

pafdrymé Erént Q¥f thé earpd Gkigbir Bithappldxirh#tally t&dGethe twidthSefaMhe &fandard
nmeans may be provided with neans for acconmodati ng

photgesaplis AABPTATACITERY MAyHCQIs FBIIBAST BIPCeapipg PIOSE fdesployed
usii oo RipRte AERERR IR bRt i 8 S pREIOR A may haye beena
pagoramic it withehe ewodeat duda micludingl the adceshaphintage papssing program
the. same as the photograph. itself nangly . _
gl o IRty [0 2PRHE A s BhmAgsiost . 1o EpRliggays | appfigation
PCAPRUB DN gqohaiNg ARTRIi Nt nedia may be of a |arger
size such as to provide a panoramc print of the sane

hei ght but approximately twi ce the width of the

nhot iC print nmay require an
mﬁéﬁféu @ﬁ?@ﬁiﬁwm oyed wusing the

appropriate Artcard for that purpose or the original
photNogridptntiay dng\oehed dermsawhipl neuyafall Grithin the sabpienoft the present
encoded data i ncludj ng the necessary irmrgg processin

invspleh dreiemrt Sawa of Hat swertton wE new dxpleacribed dis vy 5é ample
onllgg“ﬁtg%@rfgx%?&é B MY acCortpRlyifeirhWies RGO/ 01328 (Docket

Fig. 1 illustrates one form of card reader according to the invention;

Fig. 2 illustrates an exploded view of Fig. 1;

Fig. 3 illustrates a side perspective view, partly in section, of one form of
construction of CCD reader unit;

Fig. 4 illustrates a checkerboard pattern with which the data surface may be
modulated; '

Fig. 5 illustrates the reading process; and

Fig. 6 illustrates the steps necessary to decode data read in from a photograph.
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BRI EF DESCRI PTI ON OF THE DRAW NGS Not wi t hst andi ng any
other fornms which may fall within the scope of the
present invention, preferred forns of the invention
wi Il now be described, by way of exanple only, wth
reference to the acconpanyi-®g draw ngs in which: Fig.
1l illustrates one formof card reader according to the
ngst.%rgfﬁp GF THE PREFERREES EMBOTIMERT vi ew of
I g 3 illTustrates a side perspective view,
rtly in sectron of one formof construction of CCD
rea Ches r
[ S24SC, U Bl o phySHEA! S8 ) SUBRKPHORY PR fage
Cank¢qusttiya b €slatahdot? éathyr.gcqﬂyorhﬁsmnt fnoh Fi“gon-fata dot”. When the

mﬁ&;ushraﬁﬁs t %Hﬁ}eps negessarg to dec¥de gata r %ﬂ&%ﬂhs

E\Q’l %%n%mac@ﬂsﬁcsﬁﬁhg Rifirddr (IR0} i%ﬁ tﬁH‘d&ftQ 8ppears as a

photogra h are in |nfrared i nk over a col or image.
mrwﬁlsreq@ zgy of ‘“llakrals aom| Gwhite” slosh vidie black yﬂomcprre&pend tof daggrivere
&R 87 SRt s oo METR mmﬁfaataggf«aﬁr b LIRS fheas of
% ? rare sourcé having conple Nt ar

th@é(ﬂ@reirrﬁdgé $verl whiti 8o 80 $EK Rsibetn printe® Srmbﬂsﬂectmg the IR illumination
characteristics_of the |nfrared gIR) i nk the data

subsiisially unateauated Ab ERY dretially stieaplask er {he ters hlgek and
wrﬂetaﬁ uswegrah A b led ﬁ%ﬁ&ﬁéﬁ@%@o fhle rﬁ%edarﬁeeordg@%a!a

¢ an as absorb um nation an
IkﬁmﬂamkRemhﬁts correspond to areas of the color i mage

| R h d ti
Che ik 1 Al rm R dhser Rl PG Wikl oG deree apeetton of a
ph@ﬁ‘)?ﬁ PR for dddihea Pl PURLRY an R lﬁﬂélﬁﬁérﬁfecﬁ\téeofttﬁé pEdd GCKg. 1.

white as just defined w be used when referring
Thegcard eealdﬁr iSnmted@meeqt@btrr o rcnglpd@t ayst@ataad (ngladoRen §640 reading

C#‘r%g ,3f50r USt I & a%: inclu egfrp{plc 906 %gﬁ %@‘ Ifnngmvg]ér? Hjserted

phbegtiph @. (ﬁieg)f tHe ﬁ)ﬁl@t&?e g’ﬂSO@ i(snirﬁléﬁ‘ @y aeﬁ@@em for eéheodfdviit@ment of
reader of Fig card reader is_interconnected

the phetogrspp i év@hgerettérn tafﬁdrqllﬁr,sr oifeandy 0¢ptr @ awifagn speed. The
phgg)gﬂig g?g})gséed J0E GREE S9RESE | pﬁg RS 181AGh 48ch&sSd within

plI nching an 1 nser
an IR transparent mould 514 having a semi circular cross section. The cross section

focuses the IR from the LEDs eg 512 onto the surface of the photograph 9 as it passes by
the LEDs 512. From the surface it is reflected to a high resolution linear CCD 34 which is
constructed to a resolution of approximately 4800 dpi. The CCD reader includes a bottom
substrate 516 and a top substrate 514. In between the two substrates is inserted the linear
CCD array 34 which comprises a thin long linear CCD array constructed by means of
semi-conductor manufacturing processes.

The surface of the photograph 9 is encoded to the level of approximately 1600 dpi
hence, the linear CCD 34 supersamples the photograph’s surface with an approximately
three times multiplier. The photograph 9 is further driven at a speed such that the linear
CCD 34 is able to supersample in the direction of photograph movement at a rate of
approximately 4800 readings per inch. The scanned CCD data is forwarded from the

reader to processing unit 31 for processing. A sensor 49, which can comprise a light
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phot ograph 9. One of the rollers e.g. 506 is driven by

a notor 37 for the advancenent of the photograph 9

between the two rollers 506 and 507 at a uniform

speed. The photograph 9 is passed over a series of

infrared (IR) LEDs 512 whiciT-are encased within an IR

transparent nould 514 having a sem circular cross
seﬁ%?hd:t@fb deldRethe HRIScE B tHePhotolApHISS the IR from the

EDs eq 512 onto the surface of the photograph 9 as it
pass?lélsmb&to Fige3.Ltheys lsmmstrat%arsﬂh werspectizic ic, paggly in Sectlon of

ol SR SE0u i A LCERRHE AR TiEats AR 4 0he Bperca
to Eifit DGRyl qEUEHIai6h WS adhBREEPMY 8 PasinpddcRoss e aitthcé of the

top substrate 514. In between the two substrates is
C¢Rgegdep @4t nbhg epilsd IRaadiatien & trapmigdc threughys pertien gf the top

subfiak 430 gﬂe sﬂl?s@éteﬁ&&u tsuﬁn\oﬁtgo?{)h?% 595 gg\gngatﬁﬁ%@% c%fere?ce 50

sem -conductor na & surface
astib oqol dR agdiation @nittsd &oaoled 31 tb hepdit\ead. 562 on the surface of the

hgﬁ%r;agﬁa? lsfgfq]%gg ﬁih gﬁ%@pggsnnt% egtgcr ggllgléﬂ%?{nﬁt towards the CCD
an%? BEON SRESHmickdIEREs L.k r@% éﬂoh\hl' iRl @g{geratga %@M@&‘ on the

is further driven at speed suc hat t 'l near
sutf&@ @4hé¢ topaubgiratoS B p'éhesmn.mlenscm 52hectdo faus lllbmachzitlon received

t t t 4800
ool B B ERaP T e o a6 Bt S it on the
suffi@BfttheCCDeRERE 34 ForeRG RS 6ff IROrabiiatibn B:llirfeQin BE 8 S&SiRGwea of
A sensor 49, which can conprise a |ight BAL40- SG

theehBDragdts to detect the presence of the photograph
13. Tﬂﬁﬂ%é?%f}e‘ﬁn@ngms ?3{1}1% ELR gérhéﬁ%&{e%‘é‘ﬁbi@ ?ord?%ample the

perspective View, I'n sec
sexsinpsdavivet bo Ithodineh:h@CDGZl me;ablce Btaggerdd. Tﬂﬁ&oﬁ@ﬁpoﬁ&m@fmwrolenses

LEDs e 512 C{; 0 eraﬁtl o em.t mfrare&
34 plse Pb ROTEN q&h é‘bw geysdRintes %t?gggare ERS spﬁ gpots S0 as
to E&Eésﬁ&ﬁl Bfthd Qfggefé@%(f]? 89Rbrs34he e 81 Iy: p&y ofcover a lpart of the

radiation is transmtted through a po
widiod theqihotag@ph bTing seanped (fart exainpld, adials) md ;aamt:rodnms arrgy or other

haV| cur reunfer nce S0
opP&R, At T HE v bt D B35 CigeRon, Hopn el RIS, of the
phbfograﬁﬂ itd BE EoiRbtel & deRRAb:0 IS @RBIAinedNECDORA ?? %nhlﬁve to infrared
ation is reflected fromthe point 532 towards the

digtion a5¢ theye gapd in fagsimitesmaghings or dlak hesbscamness. Bap despraniion of
n C
tht 1 SEARIR A G6tly N6, 0 BTl oc T o sHantill e
.sudilﬁﬁlsl i FO0D raeegs, \ceﬂleraa(ahd’ﬁﬁsplab'ﬁ” 57 Gegaﬂ@ (I Hobkg gubksheed 996 by
t poi nt corresponds_ to a point on
SPS'ﬁB?Jtlgfﬁr&a%e@%tg? e satblesenpcs ey As g gegslﬂarm@escnbed
mﬁfaqﬁﬁﬁmlstaioht &QCQ&uH%?E Br&ffSI ng area of  the CCD

array
To a531st reading, the data surface area of the photograph 9 is modulated with a

checkerboard pattern as shown with reference to Fig. 4. A portion of the data 25 is shown
in schematic form and the data comprises an array of IR dots which is additionally
modulated by a high frequency “checkerboard” pattern 21 added to the data so as to assist
in sensing of the encoded data. Other forms of high frequency modulation may be
possibie however.

A printer 13 provided in combination with the scanner for printing out the image
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A nunber of refinenments of the above arrangenent are

possi bl e. For exanple, the sensing devices on the

| inear CCD 34 may be staggered. The correspondi ng

m crol enses 34 can also be correspondingly fornmed as

to focus IR into a staggered-series of spots so as to

correspond to the staggered CCD sensors. The CCD array
dafiPoh B8 |pl‘lo@)gﬁé9h aBlePidhhs séentr&@i an\l’!' dét:&ﬂeaf th Exdhislé, QHé Alcant’s

bei ng scanned (for exanple, a hall) and a m crol ens

Arggaryeader ot arArtesm Vet alarmfagrgb Mﬁrdn@?d@e%udwlpieédmt bSSN

d
oo Tar g RBkerRonER KB APRlAGHHL o ol {<38pe iy inared ora
mﬂeﬂ%&ﬂﬂo@ cadraad o SEHEH frind Qnéaﬁs bzﬁf E@feﬁ@vaﬁlﬁdﬁ%‘e@ Qar® b€ used

those used in facsinmle machines or flat bed scanners.
forihpsepupRases: i ption of the construction and operation

of 1A NSRHCD HGHIAES is T HGIREFS 1hS FpflGat-0 apép%ftﬂmbm

t ext suc arrays, caner and
PCE@/AG@%)DMAC I-]E(]IE/AUQMI@W#SheECTB’Hﬂ)OEQOM&PI ECW[U@IHDOM? and
' [ Pr.ess. el., ,sui tabl e. sensor deyvj ces
P@%@@@Qi’éﬁg PpPlGaLL BBD 4IRS REE NPT @rgihead for
[ | 13 g
rint T scalt OO x BISRRDOOE o FEA 09T P Sy Fvention the
phoimgfdphrmmdﬁmma? e 415> sifo02mii R ISefnei)eeqeirihg aFprdnthead of
ﬂm{a]%n of the data 25 is shown in schematic
aPP’@P"rWaéﬂH thegidth assbgsiasedthergin.ar ray of IR dots which
is additionally nDduIated by a high frequency

"checker board" pattern 21 added to the data so as to
Rﬁﬁﬂhﬂataﬁmﬁw@@ﬁ&@énetﬂ@o&mé&m&mﬁsdata O her forns of

hi podul ati o | e however

or £ S s R T et PR et i et e PROLSHHAGH néing the
solc@fledPFAREMDY Bihatt e distBEA BALIQcws TSUAL 39AQM2 bk‘? or USSN

phot ograph after it has been read and decoded

098, 2,785 én atdate asgapéii Vanm 'xs147am ﬁarajl(}%ade:rlﬁmrmphﬂogmplnﬂ”

6”b‘g‘}t€ %%nm;% gt I(%%ﬂb épjr d ! e 3 g: d%t% age;aﬁéép%ﬁggods rr!mcLiJ gf)sr'gered by
a:?&@ Qe tatiRga8a dthidg |eﬂgetsh)? the o248 akdf byPoth W G Eia N Ig the top

onger card and to whicCh print neans can be renovab
and beluh edrgantolraswe eetrect tading of theplatapwswishstandingiupap |l ¢ erotauon

or B PSR, 9 S o5 b R 148

sciefiibleAldaDeRbadd udngla REEFSA10Ich AQ:ofithna ppbroceat.i BNRIdINMR] BB data
di sclose a 6-ink ink, jet pagew.dth prlnthead for

mayrhecompgesssd beforg pncodiggmd serambling. x T herdatgamay bgmage datg/from a
call‘rlléra éyE‘teltnb ?m&éér &a%‘tanél gﬂ?ﬁ&é@ﬁr&&@mg program, or two images, one the

image as photographed and another an image as transformed by an image processing

program such as described in applicant’s co-pending applications PC1/AU01/01317
(Docket No. ARTS80), PCT/AU01/01328 (Docket No. ART81), PCT/AU01/01326
(Docket No. ARTS82).

As illustrated in Fig. 5, the reading process has 4 phases operated while the pixel
data is read from the card. The phases are as follows:

Phase 1. Detect data area on photograph

Phase 2. Detect bit pattern from photograph based on CCD pixels, and write

as bytes.
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phot ograph print nmedia may be 4" x 6" (102nm x 152m)
requiring a printhead of approximately half the width
as disclosed therein. Reading Data fromthe CCQ -
General Considerations In what follows, it is assuned
that the data is encoded on% photograph using the
so-called "Artcard" format as disclosed in applicant's
USSHHOY/L12. 7 HesBmbBSNI QO ibAilBudcn 2 dat @ area of
97mm x 147mm for a 102mm x 152 hot ograph (4" x

6") Phasert. 2. Smivdsodaidats(Re@d-Soldon denodehi s f or mat t he

datg.area, i s ti nuous and,bordered, b ar ge at . .

Che TrERingah 3t B Syl AR SRt o le, 8 B Riptygion to
saf@f NyquRels dhdordmO Mg ptREed AAs befd tBLHPR 4B Highs faf than this.

ensure correct readi ng of the data notw thstandi ng up

Prefgrably; dhaapixels argfsampled ot Gmeaphe wisehtipe ©facprinted dakin each

-] r . S r.'s Lentatdion., T d i S .

oS SRS ROSR UBEL S THOT B i of oo

photogiapb @eis sl.600 rphadd theorsolttieh obtha sewsdy 3B ds ¢80P sHesl using a
ef ore, encaodi ng and scranbling. The data pay. '

g be i mage
0GR D kn ORI JER- i Fagecciarcavelite Hid phie data arca
' r . * .
o o At 28 Blkalif oF oS Req. 80 fole B ol Eiiion and
allowhgefopupesk’iragtiopotgplamgahiofald >deSarliodmeh k 152mm) results in
15PBEE s B TR0 T B e bpr SR ALY of do

Aé KHé . |\Q . 1A us i
da@icgz{t 5, te%é%ragggé) rﬁﬁg&g%?%gess E@kg;ﬁsegsdoopeé%?fgg%hﬂms of
appiokingatelh 3 Ogilketoluming. a Ofs cowrsd iff a glot tih@ot akattly Tdigned with the

hase re as follows:. . Phase 1. Detect .Jata area on .
sal3RRe G Bfe Brk 8t BORLIE s i el G il B S B g kgl
ardaqgeq) on CCD pixels, and wite as bytes. BAL40-SG -9

Phase 3. Descranble and XOR the byte-pattern Phase 4.

De ¢ ddghotiegraph(ReexrbSdightip wared dde o Felatdaneet odighgiihroated (up to,

sof L8080, 57 & o cdr Sy 6B refirkomaion P atght igirence

in trhie H8a RS 41V to PRCHATRL B Ak sPeediof BRredddf R0t 3N, THRkSchanges will
Preferably, the pixels are sanpled at 3 tines the

capsg colunpisqif dsfa foprthacard npbto iba reascds caiearandingreolumns of pixel

L . . . Th f th
da{agggp {?:?g%% ?%[&iciﬁﬁlg $hd ﬂloq(?gfréﬁl% Qanséaﬂ%l fhe %%}eis ist e clofumn Sh the
photograph to be read as pixels across approximately 305 columns,

Finally, the photograph 9 should be read in a reasonable amount of time with
respect to the human operator. The data on the photograph covers most of the surface, so
timing concerns can be limited to the data itself. A reading time of approximately 3
seconds is adequate.

If the photograph is loaded in 3 seconds, then all 30,500 columns of pixel data
must be read from the CCD 34 in 3 seconds, i.e. 10,167 columns per second. Therefore
the time available to read one column is 0.0000984 seconds. Pixel data can be written to a
DRAM, for example of 8Mbytes one column at a time, completely independently from
any processes that are reading the pixel data.

The time to write one column of data to DRAM is reduced by using a number of

cache lines, for example, 8 cache lines. If 4 lines were written out at one time, 4 banks of
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photograph 9 is 1600 dpi, and the resolution of the
sensor 34 is 4800 dpi, then using a 100mm w dth CCD
i mage sensor (98.7mm is required to cover the width
of the data area of 97nm x 147mm w th margi ns of
2.5mm printed at 1600 dpi ptént resol ution and
allowi ng for up to a 1l rotation of a photograph of 4"

DRAS caflbe WA lireéi& ths bvdrla %%Prgy Rigy&las per
col umm (100* 1600* 1 25. Therefore I'T "a photograph

DRANK %ige SMB of dot data (at 9 prxels per dot) then

t hi entails 8MB*8*9/ 189 ms .or ]

oo R o T el GeRiien tareadipt A fiodiig of U gncpded data i
iddafy neixReibdéd Thé SRR Plabdindnd Of SRl isig AChBdaged\®stin where

and nost Irkelgggase is that a dot will be sensed over

menarg rpjoReses aggr Benited iy exanplp s syleapre of Amyhrisamsas dasetiged n
U%@y 8%/? 1dééjj7l§l (gr%gse]@bgﬂ‘?gﬁgf ’Iﬁg 15qggi&eym5r%ij%b:f&ne(tfé%ﬁttﬁe effects of

gree) erences rn-insertion

rotag@das thaﬂﬂore athe hioegidphght rotitéd, ehent@s scaslirdes Uge deduired to
rate due to fluctuations in the speed of the reader
eiggitvsly rgeoverpragipaldRdlifes will  cause col utms of data

fro ’ﬂqfell%em b RO HOREn " faHitRTicC 951{:1%9%831 qlsgrﬂ 891‘3131'\}9&‘ Melays,

of pi xel ata. A 1 degree“rotation in the tograph
rolfustass, ealmembhyauspge eDise tﬁﬁtbermmptaet ngader algotithems would be to simply

hat h b I tel
selindies JifimehSiesioat 15 Bhe"bnoeoos aph Shah Gl "DEop K-ime
cohﬁraﬁqté’ eRSONAP MDURTR eq@ite Alg¥Bredridd of HRBREE it %u!dhrﬁke longer

human operator. The data on the phot ograph covers nost
thagfa nepger ngprlﬂwethats@cultﬂrdrﬁqngmmﬂri avithshewadibe prqcmSt ed to

t he Tﬁjlgt Bt an? unt ’(/‘,\{m l%lo%yn%ﬁe o ];eaﬁﬁl%ra%é Id dg’hotogaph is

second$ '8 Adedudt & phot ograph I's

twite CigiSount bEdpadd dequitsda0 Boklahdlgnesdalr dap, &%Eﬂléﬁﬁvﬁh a@hsll amount
be read fromthe CCD 34 in 3 seconds, i.e. 10,167

ofeawahﬁ@wﬁék2%%@@%d Therefore the time available to

olunn is 0.0000984 seconds. Pixel data can
DBl Bt to a DRAM for exanple of 8Myytes one

col wrimpte lack anthe deFEeetlews the dn]prsmbﬂmj: bf/fiftingithe @ngess into,

oBbRE S Tty AR B BE Bk Bl DA o

USHNTDeM 12781 Aardentirk &1 diif r(S&?(mif%achgbﬁ ACREd hd 5]@.%3 ahthy) as
4 lines were witten out at one tine, 4 banks of

regabyl Mhes Gneat (CERAM ssakemseFor fhis eavseny thedendingdeh theylinean §CD,
dect, fv e lb%glafa,aatnﬁ e E%g grocesDRﬁ‘oul§ L place in real- time (while

the photograph 9 is traveling past the linear CCD 34), and these processes must effectively
work without having entire data stores available.

The unscrambling process requires two sets of 8MB areas of memory since
unscrambling cannot occur in place.

It is assumed here that the data was encoded using the Artcard format as described
in USSN 09/112,781 or USSN 09/112,785 with a checkerboard modulation. In the
Artcard format, the data is printed in a continuous data area the start and end of which is
marked by targets, for example 16 targets for a card of 55mm x 85mm, each target having
a white dot in the centre of an array of 31 x 31 black dots with the data beginning 24 dots
from that central dot. For a card of 4” x 6” (102mm x 152mm) size, 32 similar targets
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The anmount of nmenory required for readi ng and decodi ng
of the encoded data is ideally mnimzed. The typica
pl acenent of a reader is in an enbedded system where
menory resources are limted, for exanple as a feature
of an Artcam as described Fhmi- USSN 091112, 781 or USSN
09/112,785. This is made nore problematic by the

méf Beke %ﬁtemﬁﬁ’&&g‘ mhf BB Hekn }Jb%rd%ﬁ% %“ﬁﬁ&nétﬁve Artcard”

ated, the scanlines are required
foridt edtichyis Ieguaikyabsoe}nse«b i GBANI 0% R2FE86 sor JﬁI‘I@TéAUQI/@B 17 (Docket

No,of R B G et E0 2pTlacketehS ARTRDTERYAUtE s @pghet No.
Al@fSZ)h%&hmfbﬁﬁJt aaﬁ@iisearr %&Ph{ biamioMey hevike slsée:ﬁd majrasetensucs

scan the whol e photo then to process t
whrein thedlatacblegks h@d@caﬁ b}t 3 igtincgyn et phlargets. Not o nI y

woul-d t.his r re serve F ¥ it woul

ok i B O, BRSO T Do PRl by
decateabé Aot Miieddl sidps iktudeaasinginahe pssgraghie dﬁﬁQQaJ decoding the

anpunt of nmenory required for_readi ng and decodin

fe%‘éﬁ‘%)@’f @rsﬁuqescor!tewoe@ng [sacoded ardResk sceammbled pignap dey %22 Next a
eﬁ)otdfﬁex S pa gh%ﬁfo tdtglg;etb gedu% %Hco%leii: g&g%?%ﬁ;&dﬁt 224. This

scratc codin
dasai nphen dracdambledtd2 td praiuse dats 285 dmﬂ)ret thés datp essibjecied tty Reed-

f fi t|n t he process .into, or.e | e, 8MB of
S o S BN 0 ritieap s oa QPRI Al and
7 |
Xd()%?ggéﬁséso%a%l tg??ﬁia&:%)%étﬁer Rk rb(ﬁulfﬂ?@a %gfaszt@ pﬂs)&? ihed@i® Each of

f e I's read as array) read
thrgbavh eteps mecamuss@d)@deta& lm@ptapplmant ft mpéwatms &}SSN PRY112,781 or

USRAODRE I oS pes? BRI e AR Pl 8B iRt scanning
datd thEreforbli Has 4 Kl@esplﬂﬁi 0Gt 2RIT whitls aﬁeftaﬁ@bmﬁt@l padtmiiddeake place
| i near CCD 34 and these processes nust effectively

whilsrxahiatn sukeingavadioa s $eDdat a stores avail abl e. The
uns i aghl, ﬂ%e?&%‘d%&?n%fﬂl%éé%le{aﬂ‘%s fifilowsOf 8MB areas of

menory si unscranbl i'ng cannot occur in place. It
Phass hssuned here that the data was encoded using the

Oosriadr PhOTFER B P TEnote &R R bR it e st be

deﬁﬂeﬁ a5 ot tectfn@ %p&?il Brbdls B8 ’[hwﬁﬁgtogﬁpﬁ 1B MAKS data area.
data area t start and end of mar ked by

If tha$eg@nsot bﬁdcteetﬁé,rtm phot@rapdrigesiectddans invabids Theateteg Gommust occur
the centre of
mgﬁ’? ﬁlgefél Ogia}b? Egﬂovd%%%asf‘/\}i%?% 'Pdat a begi nni ng
24 dphgcess‘af}o motahaﬁ Iﬁ@ﬁhﬁ@l aﬁlobe pﬁmidea Qtarﬂqis Qhsed the tfgets, as
(102mm x 152m1) m.| a (Izj
described in applicant’s SSN 09/ i 12 781 or USSN 09/ 112, 785 are repeated on the right
side of the photograph, but relative to the bottom right corner instead of the top corner. In
this way the targets end up in the correct orientation if the card is inserted the “wrong”
way. Phase 3 below can be altered to detect the orientation of the data, and account for the
potential rotation.
Phase 2.
Once the data area has been determined, the main read process begins, placing

pixel data from the CCD into a ‘data window’, detecting bits from this window,
assembling the detected bits into bytes, and constructing a byte-image in DRAM. This
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BAL40- SG - 11 may be used. Alternatively, the data may
have been recorded in the "alternative Artcard"
format which is equally disclosed in USSN 09/ 112, 785,
or in PCT/AU01/01317 (Docket No. ART80),
PCT/ AU01/ 01328 (Docket No.-ART81), PCT/ AU01/ 01326
(Docket No. ART82). In this format, data is arranged
i ' ot istics
B B S oM PO R, 2 o st et ve
Pheget3.of targets. Turning nowto Fig. 6, there is shown

a flowhart 220 of the steps cessary to decode th

dat RS AL e Hels e heet gad PRmARc g aret 1he RGE G Faia Sopped
andat® Béd, iflgrodibRenitlel dngakaiaida Alﬂldﬁgﬁdh'&e reé.luiling real-time

correspondi ng encoded XORed scranbled bitm ata 223.

penjesopange, b @excersotiard ORs| encagbnpetd amoy Hee Guman pperator. The

c . 24. This . data i [

B SEHSS PRER TSPl AieRtRs A amILhS nlPlul e e
imhage Bubjepahte GMBinRged- Sol onon decodi ng to produce the

ori Ei nal raw data 226. Alternatively, unscranbling and
P :process can take place together, not requiring a

sep f : _ . '

di s?@gg@a 5% n%@t%‘% F&’ldﬂﬁ%%ses 1gpp I%ﬂ%&%ﬁg@%ﬁé@gﬁ}pﬁd&éﬂ Where
thd JBBNB ®#tfifinb@e 78 Hearded WSSN @BIH 32lid 8fmageAdatactrend Again, while not

rreviously with reference.to Fig. 5, the process of
re Bl D i R DB o Sl heketai o eatdt a0y S Shard fo the
hutBh @RerdfcR. 1t kiEedeehdd proddss isPRlidMKe taldak thalleB &S val i fie decode
i xel data is being read fromthe CCD. The four phases

faitadeanyedupliciesiof datavivr the Bittimpge ais aftgnplohtn be deadasl, a prossss that
. 1h ot.oqraph 9 s_past the - 34 .t he start . of . .
s RS LSR5, g R B E b ke G o R e v

imggeci al targets on the photograph to the left of the

data area. |If these cannot be detected, the .
photlbg farptphase prejest desaribat romviesi EMBREDRSM RYIBris Frsgved for
: QLR nmovi ng
Phgga‘es%tJ 6%%%%% I % néggg{sgggrtgfda?%t at -on Q‘%ﬁ?) aaIP (|§ %’n ce can
be pr dastuieithn dfnhd ditwl oparetiont dfeeatiaplyst & prasidedrsgedtéreditail in

sy B0 8T ond LRV T1 7 Rt e ot B s jand soring

MY bivfatsl O the bottomright corner instead of the top
corner. In this way the targets end up in the correct
or i &nthgt dagth wab enprsled aand printgdnge thee ghatpgrapharusing' the Waljernative

ApRE D P S STt e R BaHE  BhoRhest b oiso)
PCT/AU01/01328 (Docket No. ARTS81) or USSN 09/01326 (Docket No. ARTS2), then
the procedure for reading and recovering the data is substantially as described in
applicant’s applications USSN 09/112,781 or USSN 09/112,785.

Print Out Decoded Data

Once the data has been recovered, the image, the image as transformed by the
encoded image processing program or either of these, depending on whether the data
recorded on the photograph is, for example, as disclosed in applicant’s co-pending
applications PCT/AU01/01317 (Docket No. ART80), PC1/AUG1/01328 (Docket No.
ARTS81) or PCT/AU01/01326 (Docket No. ART82), can be printed out using an ink jet
printhead of the required characteristics. If only the image is to be printed a 3-ink ink jet
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Phase 2. Once the data area has been determ ned, the
mai n read process begi ns, placing pixel data fromthe
CCD into a data window , detecting bits fromthis
wi ndow, assenbling the detected bits into bytes, and
constructing a byte-image rA®DRAM This BAL40-SG -12
must all be done while the photograph is noving past
prhiﬁ&a@@ﬁll suffiba sé th imaedahd ercb@eddaxeis $o bepentedon hie &deast 4-
%§n1the d%éa area, the notor 37 can be stopped, and
uldbedrehitAitEd and XORed. Al t hough not
r eq F ieNhed bet LfRd RBLTiR rtﬁ@ﬁﬁﬁﬁ r 518 PRAVE SRea d?%qé Brocessor
ast enou not to anno uman operator e
w]pclodfﬂméesnhs Endodkcbde&a Wi8n die m'mtambh el phividet vei hemednd for enabling

' | e
coBi0f g PR R ke TR Gkl B Bhes o at feast
UR{ePie ®8PpadS Athen | e
e e e
Paﬁﬂdaﬂﬁw@@yﬂﬁ@a@hm@ﬁMmMQ not requiring real-tine

performance.it .is s ces to dec.ade .
bt nHeCRRG g, dpfeblisg, han SEFLFRSH. 5) fephie wlbtsients of this

inYonBi6 RS Bt Widl éipﬁr,eni Reweadr dthhSvamtib@thrsmyd@hitfionk mayNR made
decode _faile dupllcates of data in the

to ghe inverting, with the ﬁ‘é%m@ét afgopes wellofdbe advaptagesakthe hayention.
e
Fd Sex%ﬁ@f;e?g? it 35& hppRUAGES Sl th hldndo Sy He e CelibodiRl o cither
ha:fctware phasfevgre i e seitabds pfoigﬁ&ﬁineda digutaleﬁatai ﬁf&e@fng&‘?éd&n both of
is re erved far ase , and 2MB
WIS aFS a6r sy ACemalid Y desr TR UMRECR] (B¢ Fespactive art.
THRESE! R isOhe UbjdchRraRs U nee@rcﬁ Mo UovEAGH NORSE
prOV|dedS|negreater detg?e in bSShPOéTilZ ;%1 anéﬁimsand
madiBNtions s @nresithiorthatraaspiritanddcssnet the Bamiand
storing 2MBytes of data. If the data was encoded and
printed on the photograph, using the "alternative
Artcard" format, such as described in PCT/AU01/ 01317
(Docket Nos. ART80), PCT/AU01/ 01328 (Docket No.
ART81) or USSN 09/01326 (Docket No. ART82), then the
procedure for reading and recovering the data is
substantially as described in
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applicant's applications USSN 09/112, 781 or USSN

09/112,785. Print Qut Decoded Data Once the data has

been recovered, the imge, the imge as transfornmed by

the encoded i mage processi ng program or either of

t hese, dependi ng on whet her14he data recorded on the

phot ograph is, for exanple, as disclosed in

applicant's co-pending applications PCT/AU01/ 01317
CLBRIviset No. ART80), PCT/ AU01/01328 (Docket No. ART81)

or PCT/ AU01/ 01326 .( Docket .. ART82), n be printed
L gut ATSHRGRR Pneo D8 s su0drdfe 0rioh of QB e on & Substate,
thé Qﬁiﬁﬁéiﬁ% isBbskSially tnvibly 16 BB vBRGE uhSddPhBRaPEY) iRDagbaratus
_3-ink ink jet BAL44-SG -13 printhead will suffice.
inglpding:mage and the encoded data is to be printed then

an at,least. 4-, ink ink iet.printhead would be .

mecac iR it aeleS e B 8 B 3 S e Fpog st sgna
reffescntatife Berddf, a RAM area of the processor which

decodes the encoded data then the printer can be )
pr oV Sregdeq inferemmpaied o said flotaciry thatoisreizesomnd Aecorpmepid first

to ' i1 ' :
A R S S
I f  a pninthérmat piinte oyforemtion derdgd iffoadsaid dveomphuigrabomatp mediy
be passed repeatedly through the scanner. The
foregoi ng description has been limted to specific
2. enbogeIBRAraQ b ERIrS 1 WHYSR e btectdr dMdels (REaRRPH R o tically.
however,  that variations and nodifications may be n&ﬁe
to the invention, with the attai nnent of sonme or al

of e advanpt ages .of., the inventjon. For, .examle, it
i 1 RPN it 2 e b Cerest B B fuprte
withligHt sHeist thb AeEvRr B dRfecEag tu@aray 8f dtsui t abl y

programmed digital data processing system both of

whi ch are readily acconplished by those of ordinary
ski I i r [ A d NEL it is the
4'objg®$a§P&$ﬁ%Og%%§§ ggﬁgﬁg?%§k¥%£§g§%?&a " such

variations and nodifications as cone within the true

spirit and scope aof the invention, BAL4Q-SG -14 ., -
5. L AT SPParaRA DL alg RTENE ﬁSﬁaﬁatsgéE%E@&éak Fdth litdle

ab@Rp@dd AMhOVisH Seb@inhi €d on a substrate, the array
bei ng substantially 1nvisible to an average unai ded

human eye, the apparatus
6. The apparatus of claim 5 including a light source that illuminates the substrate

with infrared light whilst the detector is detecting said array of dots.

7. The apparatus of claim 1 including a feeder mechanism that moves the substrate
past the detector.
8. An apparatus of claim 1 including a Reed-Solomon decoder that decodes data

encoded with a Reed-Solomon process.

9. An apparatus of claim 1 wherein said information includes said data.

10.  An apparatus of claim 1 wherein the substrate carries an image.

BAL40-SG



including: a detector that detects the array of dots
on the substrate and outputs a first signa
representative thereof; a decoder interconnected to
sai d detector that receives and decodes said first
signal to produce a second-$%gnal corresponding to the
first signal; and a printer that prints information
derived fromsaid second signal onto nedia. 2. The
apparatus of claim1l wherein the detector detects the
ar r sAn eppag@us obplairg A0 whergn thh data ppelndasus dightaloiepieserpation of
théﬂ%al lédi ng a light source that illum nates the
SUbStrate with light whilst the detector is detecting
said array of dots. 4. The apparatus of claim1l
wherein the dots are dots of ink, 5. The apparatus of
12¢| ai/n arrgsereohclage Llnwherging the infoapatignsprimes gndludes whe image
anliitd 48, absorption in the visible spectrum 6. The
apparatus of claim5 including a |ight source that
illumnates the substrate wth infrared |ight whil st
the detector is detecting.said array dots.. 7., The
13 RIS o i 12 PHIETRRIHGI Pabled oy it AR i Piaded as
an"BM§Soft i - i
o s U Bt hipe R Ay IV RE LD Pavcbibe gmaided buman
¢yehat decodes data encoded with a Reed- Sol onon
process. 9. An apparatus of claim11 wherein said
i nformati on includes said data. 10. An apparatus of
claim1 wherein the substrate carries an inage.
BAL40-SG -15 11. An apparatus of claim 10 wherein the
data includes a digital representation of the imge.
12. An apparatus of claim 11 wherein the information
printed includes the image and the data. 13. An
apparatus of claim 12 wherein the data printed by the
printer is encoded as an array of dots, the array
bei ng substantially invisible to an average unai ded
human eye. BAL40- SG
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