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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

met hods, systens and apparat us ~fel ati ng to the present
invention are disclosed in the follow ng co-pending
applications filed by the applicant or assignee of the
present invention simultaneously with the presen
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The applicant has previously described in USSN
09/ 112,785 net hod and apparatus for printing out
i mages using an ink jet printing systemon a print
medi a using a pagewidth ink jet printhead. The inage
can al so be transfornmed by an inmage processing program
| oaded into the canera systemfor providing various
effects on the i mage. The appl-2cant has al so
di scl osed recordi ng data on the back of a printed
photograph whi ch can be used to reprint or recover
he front of the print
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The applicant has disclosed in co-pending applications PCT/AU01/01317 (Docket No.
ARTS80), PCT/AU01/01328 (Docket No. ARTS81) and PCT/AUQ1/01326 (Docket No.
ARTS82) filed concurrently herewith, methods for recording data relating to an image captured
by a camera system on top of or coincident with the printing of the image itself, that is, the




by a canera systemon top of or coincident with the
printing of the image itself, that is, the -3- inage
and the data are recorded on the same side and in the
same area of the print nmedia. Such a nethod requires
a pagewi dth ink jet printhead having at |east four ink
jet nozzles per printed "dot", three for printing the
color image nanely for printing3wth cyan, magenta and
yell ow i nks and one for printing with an infrared ink
for printing the data corresponding to the inage
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would allow recovery of the image even if one third of the data blocks were damaged. Other
sizes of print media are also disclosed for example a panoramic print which is approximately
the same height but twice the width of the standard print 4” x 6” described above.
By having the image data recorded on the image itself the need to have a separate
photographic negative and to store it along with the photograph is avoided. Presently, the




sizes of print nedia are also disclosed for exanple a
panoram c print which is approximtely the sane

hei ght but twice the width of the standard print 4" x
6" descri bed above. By having the i mage data recorded
on the image itself the need to have a separate

phot ographi ¢ negative and to store it along with the
phot ograph is avoi ded. Presentl§; the 4 storage of
image data in a digital formis on a conputer system
and is subject to the limted capacity of the hard
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the 102mm x 152mm (4” x 6”) size of the photograph. In that case, the scanner means may be

provided with means for accommodating various width cards for example, for altering the size
of the slot through which the Artcard or the photograph s to be inserted.

The print media used to print out the recovered or duplicated photograph is the same as
the photograph itself namely approximately 102mm x 152mm (4” x 6%), although it is



applications is of a credit card size approximtely
55mm x 85mm and t he scanni ng neans for scanning a
phot ograph as required for the present invention would
be wi der to accommpdate the 102mm x 152nm (4" x 6")

si ze of the photograph. In that case, the scanner
nmeans nmaybe provided with neans for accommbdati ng
various width cards for exanpl é3-for altering the size
of the slot through which the Artcard or the
photograph is to be inserted. The print nedia used to
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The dots printed on the photograph are in infrared ink over a color image.
Coﬁsequcntly a “data dot” is physically different from a “non-data dot”, When the photograph
is illuminated by an infrared source having complementary spectral properties to the
absorption or response characteristics of the infrared (IR) ink the data appears as a
monochrome display of “black” on “white” dots. The black dots correspond to dots were the
IR ink is and has absorbed the IR illumination and “white” dots correspond to areas of the
color image over which no IR ink has been printed and reflecting the IR illumination
substantially unattenuated or only partially attenuated. Hereinafter the terms black and white
as just defined will be used when referring to the IR ink dots recording data.

Data Card Reader

Fig. 1, illustrates one form of card reader 500 which allows for the insertion of a



is illumnated by an infrared source having

conpl enentary spectral properties to the absorption
or response characteristics of the infrared (IR) ink
the data appears as a nonochrone display of "black"
on "white" dots. The black dots correspond to dots
were the 1R ink is and has absorbed the IR
illumnation and "white" dots c®rrespond to areas of
the color imge over which no 1R ink has been printed
and reflecting the Ilt illumnnation substantially
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for sensing of IR radiation falling on the IR sensing area of the CCD array 34.

A number of refinements of the above arrangement are possible. For example, the
sensing devices on the linear CCD 34 may be staggered. The corresponding microlenses 34
can also be correspondingly formed as to focus IR info a staggered series of spots so as to



emt infrared (IR) radiation when a photograph 9 is
passi ng across. the surface of the CCD reader 34. The
emtted IRradiation is transmtted through a portion
of the top substrate 523. The substrate includes a
portion e.g. 529 having a curved circunference so as
to focus JR radiation emtted fromLED 512 to a point
e.g. 532 on the surface of the-ghotograph 9. The
focused IR radiation is reflected fromthe point 532
towards the CCD array 34. A series of mcrolenses
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Senﬁ%{:t?o The CCD array nmay only cover a part of the

315+t he phot ograph bei ng scanned (for exanple, a
hal f) arfmd a&siﬁti eidigo s dutd ayfacy ared b€ theOgtotogRbh 9 is modulated with a

e PR 2R P i Fg e 6 ek PP Cadgerigys shown in

det eb¢matin forfiltnt aldeta komgizes aG@Ba)adSﬂ TR\(ots whichiis ddditiodally modulated by

R T Y AT P —

t heencailed tiata dt)ﬂlmfom@f hlglpﬁecpedcg modflationnesrbe pokibidowees ,

r ef erenge ard xt such. as. i.n .
arrays, Aprig canergzjll‘sgsjl’g cintﬁ ay o tﬁ%@ef@“ f&r%ﬁhg‘%o‘g%%magedm
pubsini thplebtapePB aber 1@5 EBedDpadcaid d&t@ed] eEori engmife, elgsapplicant’s Artcard

o2 ePF g AL BERR G AR RRac PR B ot oon12785 ocke

El ¥t ART2RES) medibeigh stcompaditmgadingin thainfared of awiderand donger card

of t rd

o5 P0G B8R Sytd TR Gl bl Fhoe FIRASE RRLS

of the Hauiipbleprintheahisdisclpsed insapipliceat’s Bcf/m@ﬂﬂ?’t PEI/AU00/00744,
datpe TG0 85 P@@/Aﬁﬁdoﬁl\o%&f Pé’ﬁA%bﬁ)PW &5l PL$/AU00/00748 applications,

addl tional 'y nodul at @E{g requency
" &issloss 4 6-ipaink e tma&erl%e ¢ag fempringag an 44 sizg pegs (210mm x

as @Vﬁﬁm'oass,%@i%ﬂg lﬁfthetJﬁﬁent‘Eﬂ@ﬂtg)gn po@{&qﬁﬂgx Eﬁﬁt o Bay¥e 47 x 67

% frequency nodul ation may owever.

WtZ@m ksl 5@mon)i mguiringna pentheadadfi appromirhdiely Helf She middh as disclosed
fo;_h nting out the inmage data on the phot ograph

after 1t has been read and decoded. For exanple, the
applicant's Artcard reader or an Artcamw th an

I NREGER d AF AE: d in USSN
ARFZ90 8d|f|ed to

09
accorrrrd%la’@lét fP%ﬁﬁs fds mnquéhait Hrerdatadsl enspded ani aophotograph using the so-
| 0&@1&_( “ Rl format as disclosed in applicant’s USSN 09/112,781 or USSN 09/112,785 in

a data area of 97mm x 147mm for a 102mm x 152mm photograph (4 x 6) with 2.5mm
borders (0.1”). In this format the data area is continuous and bordered by targets at the leading

and trailing edges of the data area and by other indicia along the top and bottom margins to
ensure correct reading of the data notwithstanding up to 1° rotation of the photograph with



and to which print nmeans can be renovably attached can
be used for these purposes. A suitable printhead is

di scl osed in applicant's PCT/ AU0O0/ 00743,

PCT/ AUOO/ 00744, PCT/ AUO0O/ 00745, PCT/ AUOO/ 00746,

PCT/ AU0O/ 00747 and PCT/ AUOO/ 00748 applications, which
di scl ose a 6-ink ink jet pagew dth printhead for
printing an A4 size page (210mBx 275mmor 8" x 111/2
"). In the current invention the photograph print
media may be 4" x 6" (102nm x 152mm) requiring a

print head of._a jjatel,y half. t j dth as.di,sc| ose .

P hefRapee o A dinen P o iatiogpfhe Yo hoffuble 354 854 ing o
ConReddeSoRinioana gdrithnihvat précatsl OB addition] sheadsid g Hehevmptdaed before
data i s encoded on hot ogr.aph usj the so- called

" Ar ERcadiae o Srramplngs T Gt Bab Imacdsitiom e s, image date and
09/ dnliZnag@probdssibiSSdb@a/ driw ed, One the GAkdgd a8 piRBogRiphd AR anoth,

X 147m%gf%rf A 1020 x,! 152?11%18%h0tger§ h_(4"ﬁ éﬁ:f wi th, o,eran
2. SimAge Bofrasiormedyby an imagq propasyies PIEgtA SuEhs dospriged,in agplicant’s co-
IS Sdpbing RyliofioadBCTYRAUOE0E 7 pYockamNbe AR TEY), REBAUOR(I308 (Docket No.
and trailin edﬁes of tEe ,dg\%ﬁ %ea and by ot her
indﬁg?f%l)’eﬁ(gﬁﬁuf) Q1328 Pagkd NSot K5 nar gins to  ensure

correct psqmdirited BiFig 3ethe tdading)plovdss IS UM Gpertited! whilk @he pixel data

rotation of the photograph th { -$- respect to the
| i nigRd Eom thergarde Jlg phages g a8 l9¥on. The data is

scranbl egasand encpdedddisireondhotBgash Sol onon al gori t hm

or process. In addition, the data may be conpresse )
bef ore PBAESdi ng Retfgt WEPHB) Fomyphotpagrebhy gfsﬁg ﬂ’hn‘gcg)é"’feffaﬂ'él write as
data froma canemgtesystem inage data and an inmage

processin rogram or_ two, i es,. one the imge as
phot ogr apfied and %‘ﬁﬁ‘?‘i‘i‘é‘?%‘?{gﬁﬁﬁ% e84 ansf or ned by

an :Uagehﬁém.cessimagwmrmwd&m?;oaae@eap c;iAtLJBg/i?s ; :
applicapt's co- ndi ng a I.cati.ons . .
D ot M PhofreR,S st o BN G &6 Casiilg st Tpted Hnttion t saisty
AlRllf%&q)ns' t’d:'ﬂi%t ; Athlid 19-1(31&65 it t(s?&ﬁé(‘edi fja_N('ple aﬁRF&B&r.mtAﬂmnh : Zhis. Preferably, the
| Ustrate 1.d. , e.r.ea ng.pr SS . L
o h Ul 5, R arhnes e o P & Busled 5 5F eakf) rpsion.pepuirin 9
c ampikelsth defileasshipleadoe Tsusfifihé msstutiortvd de photofleple? is 166@ dpi, and the

ondeogRabRE BAERRE 25 ER% iy B hind 0P oy, LB g scmson

ph p1 Xel s, "wWite as V1
Phd%%:7m8m. iDesjoirainto [caven it Wi@R of the dity bwa pfi¥Tnen m 14Rhmsethdmargins of

gt iR s TR FRuSR RS Bou i) F Rlorora photgraph

r e96M4UId Ghort 128w ixsF5gmm) results in 18900 pixels per column (100*1600%3/25.4).

Therefore if a photograph stores 8MB of dot data (at 9 pixels per dot) then this entails

SMB*8+*9/18900 = 30,476 columns or approxinla{ely 30,500 columns. Of course if a dot 1s

not exactly aligned with the sampling CCD the worst and most likely case is that a-dot will be
sensed over a 16 pixel area (4x4).

A photograph 9 may be slightly warped due to heat damage, slightly rotated (up to, say

1 degree) due to differences in insertion into a reader, and can have slight differences in true

data rate due to fluctuations in the speed of the reader motor 37. These changes will cause

columns of data from the card not to be read as corresponding columns of pixel data. A 1
degree rotation in the photograph 9 can cause the pixels from a column on 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 fo



Nyqui st's Theorem 1In practice it is better to sanple
at a higher rate than this. Preferably, the pixels
are sanpled at 3 tinmes the resolution of a printed dot
in each dinmension, requiring 9 pixels to define a
single dot. Thus if the resolution of the photograph 9
is 1600 dpi, and the resolution of the sensor 34 is
4800 dpi, then using a 100mm w®t h CCD i mage sensor
(98.7mm is required to cover the width of the data
area of 97mm x 147mm wi t h nargins of 2.5mm printed at

160 rint r ol | O,y aII for. u 0 a.l .
ot G g ob g, 358 iy ' e FroBerbs' s {F 4 s, po timing
I esesntens ¢an H3AGhitedi tx ahesdqte itsetfo Aureadiggl 1 b6 @pPrainateld)3. seconds is
Ther f e if a photograph stores 8MB of dot data (at 9

pi X "2 8er dot) then this entails 8MB*8*9/18900 =

30, 476 Gfthephotogmaph BiigEdekinFatehys, Bop 480,500 koltinss ofpixel data must be

COUEHE i i L5 1B LRG3 Skt oo e

dot avuildble theead &ercsadmas/@oomxu&e@mse IPix@l @aba dad bd vrittéh to a DRAM, for

P e B vl poe St B Ml FEREy M peiaafle Bom gpcorpggsses hat

chf&emuﬂmgmwpmauﬁgertlon into a reader, and can have
sl i ght fferences in true_ dat

rate d e to | :
f 1 uct uat FOHEe P i Rre cpfumy °8‘?a‘attﬂgfﬁ’3‘é&é?‘y“ﬁ"é’t‘%¥rm‘§$?“‘““ber of cache
Th 62163 man@meb Bichdhe diakss df 4 qiﬁésuvea&wﬁ&encbalt & dnk ﬁﬁe;h&m_ | of DRAM
car 0 e re or respondi ng col uyms of pixe
dat’q? geA aq%Bt? dd%usi" g‘Faﬁ gat‘ﬁ‘%bﬁe‘g‘ﬁ ph 9 can
cauﬁeuﬂmﬁmplxels froma colum on the photograph to
be read_.as |er Cross appr.oxi e 5 col u

ol |y T HEUh o mapes et e o el et B Sacodod asa s
r eadealh;ahiumnaamurfhe afpidal phcemhh of esmﬂert istim ahheentedded rsystem where
op rator The dat.a.o oto ver s most, of,
£ EtBioRf sl 52 Rl o GRS b8 RRBR b Ao dpfipedn USSN
daD@(l 12 @élof USSN mejam ,V&P. tThivds mﬁdeame pmbletaitﬁlw the effecto nfkstation as

h raph is,l oaded i.n .3 :
o 9 R Frorogiaph SEr B R RRS st Wl Yo sfftivply ecover
r eoxigifel Bdethe OCD 34 in 3 seconds, iqe. 10, 167 col umms
per se .
ol umm- o L BPeS ekl fefaiBe (Al 8 SRR EIRE Bousnss,

t o argl rmw usfagg. Ongyod thslsanpidst ehdvyale@ritm;ewmm berto sitplpscan the whole

r
or B QRPN b L AN RERRRE el v
thisnfequire lawge seseryeDRNviemeryy #dvedd tasy langemiam armeadee plgerithm that

ca&hgﬂﬂddyahmﬂg& AR pr&esache lines. 1f 4 lines

were witten ot at one tinme, 4 banks of DRAM can be

wr i t t erfhe etiahamenehefmenary reavieed forueadingand dgsoding ephojograph is twice
r el GBhint SI3HN RighRed kb Bold R oA da@fﬁg ter e Wi shafl ash Qfnt of scratch

read|n9 angwgecodlng of the encoded data is

Decoding the data
A simple look at the data sizes shows the impossibility of fitting the process into, for

example, 8MB of memory for example, as used in the applicant’s Artcard reader of USSN
09/112,781 if the entire pixel data (560 MB if each bit is read as a 3x3 array) as read by the
linear CCD 34 is kept. For this reason, the reading of the linear CCD, decoding of the bitmap,
and the un-bitmap process should take 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



ideally mnimzed. The typical placenent of a reader
is in an enbedded system where nenory resources are
limted, for exanple as a feature of an Artcam as
described in USSN 09/112,781 or USSN 09/112,785. This
i's made nore problematic by the effects of rotation as
the nore the photograph is rotated, the nore scanlines
are required to effectively redbver original IR dots.
There is a trade-off between al gorithm c conplexity,
user perceived del ays, robustness, and nenory usage.

Onegoits &gl Mol est reader al gorithnms would be to
Si rrsf)ﬁ{(;5 scan the whol e photograph and then to process

t he wholle dascanpiling dqrrecesse zgquirdsmwoc et tof M sareabloaf wmeshgry since
WO i I LE reserves of nmenory, it would
taﬁ%gfgﬁgg?“?ﬁgﬁbéﬁFggggy al gorithmthat occurred

concur r &ns asyunpddtheretthat tireadathi wag eprodalasing thehartcacdt fomlat as described in

a BB ¥ SRR r_.readi and de I Ng.a

pﬂg[?%gghg g%/ﬁ 'S t(%/‘vlﬁc e ??1/ gﬁafrz%g J‘H@] ao&eg%g’@ ‘é'%r“é%i%ﬁg%nd %"othe Arteard

hol fdropah gheedatzdisl @dntethinag, cohtirgretshdata antatthe start anell énd afiwhict isadarked by

"ScCr - e). i NGt he data si.mpl e . ]
ooty iRl 16wl Qo FERER oL i Rp R it dotin
fi tthe eegtre dfanprmacefSy § 3it Wackfdots withtzndatachegidhifle 24 davefion that central
for, ex |l e, as. yused. he a icant's, Actcard reader.

of BT 7 435 7 Ok DRIl fhes B (et ey e usea.

I T Adematively, theslataadsy Iase Beed Xctoried fithe Sftefmaid Ancaldh @ormat which is

l'inea 34 1S t L.ihis. r r eadi nq. of

t ndar s APoat HEEN RS e f e apo b L Bkt o arrso)

un-PIOTY ARE(1 /(1 B2Z8C Eoskes INuu |ARTIS&)K @ CIY AR /011 826" @akket NoTBRTS2). In this

(Whil e the. phot ograph .9 is,traveli ast .the |linea

rpiy SIS e o et b e B idoy s da blocks

W atededatabla by mdisteiotiverset afadrgets: 10- stores avail able. The

unscranR|LQ S equires two se of...8 ar eas of

nmemory Ssi nc%n &{Jﬁg? a’r}é?rlg hsgfﬁ% %@é}w%%éc%zro Af fhe sfepaecespyy to decode

i s tesigandbesheteps indhate reddmgdmtha phaceraphicalda @2 sleading tie read data to

Ar . . 39S Iy i N 09/.11 r

PSRl RS X ool Pl pd 2t Nl cppsgerbonrd

Ar KO& ¢ applisdntat the tdae Wapraducs epooilett suhnibiedadato A24. rithisudata is then

da b Wl .ch 1 A

o SR BP0 pioBle 228 Bitodd sl PR oo IR b Blonnon decoding

g5teraroduge the prigingl ravhdard 229. Alterhatively,duscrampling laad XORtprepessfcan take

ANp1Rdelt8a6e, ndkedbirik sl HIRY S i ddh. ke 0@ HROOIGR

24? dots fr o?n t hat | ceant.r al ¢ ﬁ’ag%t . For a ca?%ho%&ﬁét%ﬂéf&smed

( 1ivdsipilyin the applcantis applicationsi YSSNaPY/1 127§k tos USEY 094 12,385 . As noted

Al Srevibatyl Wit téferehBrod84. 3, R %@Eﬂn EEOhEERe Rast '

" allster'nglt ive /-e\rr.tca&c}?éfbrn’éf&%i%{: I's J E1efire) Bas'd fhasos, the
first 2 of which are time-critical; and must take place while pixel data is being read from the
CCD.

The four phases are described in more detail as follows.

Phase 1. '

As the photograph 9 moves past the CCD 34 the start of the data area must be detected
by robustly detecting special targets on the photograph to the left of the data area. If these
cannot be detected, the photograph is rejected as invalid. The detection must occur in real-
time, while the photograph 9 is moving past the CCD 34.

If necessary, rofation invariance can be provided. In this case, the targets, as described
in applicant’s USSN 09/112,781 or USSN 09/112,785, are repeated on the right side of the



equal |y disclosed in USSN 09/112,785, or in
PCT/ AU01/ 01317 (Docket No. ARTSO, PCT/AUO /01328
(Docket No. ART81), PCT/AU01/01326 (Docket No. ART82).
In this format, data is arranged in data bl ocks '
havi ng specific characteristics wherein the data

bl ocks are | ocatable by a distinctive set of targets.
Turning now to Fig. 6, there is'lshown a flowhart 220
of the steps necessary to decode the data. These
steps include reading in the photographic data 221,

e gyl A0 R bl BEURCUAR 1658 SPRRTY Db n s woy the

c he trastsisodinplin théGRITEe odgndtion if thecardhivinstated the Swivngi dwayePhase 3 below

anc ' . . _ o
e PR ARG YuER uiakBudodurihlhdn B Godult bR potenl rotation

is Buds¢acted to Reed- Sol onon decoding to produce the

ori gi nal t LVely, .u j N
XOR pr o%@mﬁ%&%ﬁ% Bé%{éi gtr ogééit gﬁmn%?&étg%% i}%&%&ﬁgmg pixel
s e pdata frem ilzes €CDfintp lae' data twandod adetectingt tile fmonthis windgyg asssmbling the

dis . taik | i C ' i ' .
e SR it At sl R 0y S BACk e BB cone wte
pr ethe pntdgyaphistrhovingfpestéed¥CD.o Fig. 5, the process of

sc ' data therefore, has 4 phases, the first 2 of

whi e tine-critical; and nust take place while

pi xel d&mnee dlishdymixekphavebain fead fomltie daB@Ra, titweotbifrcan be stopped, and

h ' ' i f ol | .. Phase
2GE0 i SR 8RS A el ok e B
of prixesscshoudd b fast enoigh nbigto dmtog ttedamalpyparadrutlid process must take 8 MB

det gct i r S.on th [ . h
oS b8 2 oMbl W s v
t hempgrot ograph is rejected as invalid. The detection
Musp,Qgcur in real- tinme, while the photograph 9 is
novi ng past the CCD 34. |If necessary, rotation

invari a apspin $heprpaciprdoesd im theResd-Solomon désedingprgessss where the

as o i ' g . .. i
05 VB ESe delbaBPBld SRS vl it il ahe AL i ot ebuiing e
phdmsgedpsmandsit is stall pacessasy todecers xm@gbmthrm@rd todhs uenan operator. If

In Qﬁe%godg Erot:&? istwfaﬁd, G is h&k&?#siaﬁ@ﬁ&ggm&&gwf ﬁl(ggﬂicatm of

up in the correct orientation e card Is Inserte
t héata ji e bit-inrgp arrpigmpted thed doppded.aproeestlbetds tegeated until success or
Ao hetd e R 8 lidlioD infiged dihe el o t@BmagE OUNt T OF

the potentjal rotation. Phase 2. Once the data area
has beetedetreritienergoesy Aescrerl fequiter 1 HYB d SR BB, is reserved for
Pl 25dse Y oitputind 2088 i8 rekérddd thiBrafelrBath BlrfigPhasthdt Mal ndow , - ~

det ectlé{]% bits . fromthis w ndow,_ assenbling the. .
det ect bl UpFRRion of sha,geusl operptian o rachnhese; is groyided in greater detail in
by USSN B E2, 781 ahROBEN BVl 52,784 Fér adllata chi@ 58@RH $¥ink @nd 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. ARTS0), 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 applicant’s applications USSN
09/112,781 or USSN 09/112,785.

Print Qut Decoded Data ,
Once the data has been recovered, the image, the image as transformed by the encoded



t he photograph is noving past the CCD. Phase 3. Once
all the pixels have been read fromthe data area, the
not or 37 can be stopped, and the byte inage
descrarnbl ed and XORed. Al though not requiring

real -time performance, the process should be fast
enough not to annoy the human operator. The process
nmust take 8 MB of scranbled bif-i nage and wite the
unscranbl ed/ XORcd bit-imge to a separate 8MB i nmge.
Phase 4. The final phase in Ili the read process is

t he, Reed Sol.onpbn decodi.n ocess, where.the .. 8

bi ¢ IR GO SRS R BIRB D FHeh BB Rep el o Sl fa 4 rocorded on tho
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uplicates of ., data i.n the bit-inmage are. attenpted to.

b 18t Cherscipriniy B ou e aseds bR Boath Gink i S Ritfeed St sutfie.

or Ifidhietinhgelafié the efdolledtataidio Be fiéd that M at BB S-inkadk jetiRinthead would

data in the bit imge. The four phase process

desR B ¥ equires 18MB of DRAM 8MB i s reserved for
Phase 2 1fdié @444 cande dioRYBithe in tBS priinf@ @r inGd R RN addaClfl tidqhrdessor which

o peteateb e sponget o s P i, PRRTHGl YgitBeaBs fof Bpfing coies of
in %Mgﬁ@eQQ/bg lﬁn@llsd destred 300 \b%lblﬁdi?&&]ic fs\gﬂtches d?iftaeaﬁt a numeric
car m apd stori tes . at a. t he
GtV M- aha Brbr SR T it U6 PHRREHIRE be passed
tfun$&$£EMﬁakhﬂ&mﬁMMﬁud" format, such as/desc;ibed

in PCT 01317 (Docket ,Nos. ART80), PCT/AUO /01328 .
( Bockat TG fOREAS | o PSR GF s SIS [ CRBGHguibodients of this
ARTifEntion. hie will beappaesteewered, at varadom3gnd andificaivbay afay bg made to
the,data . is substapt.ially.as described in appli.cant's..
oo Bieih TRk e bt Se 5] RORF atyhadBR B Hvcition. For
Pr ieramgleitit DAL balgghrdonited thandle intmtiomiray basmbakied in either hardware or
recovered, t i mage,. the,i as transfor t he: .
BN e Sk BB B ried Sier A Sl RS G TRl byt e renly
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( DepikibandNoope ARTEB @ventR@T/ AU01/ 01328 (Docket No. ART81)
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PCT/ AUO / 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 printhead wll suffice. |If the inmage

and the encoded data is to be printed then an at | east
4-ink ink jet printhead would_,pe necessary. If the

data can be stored either in the printer or in a RAM

area of the processor which decodes the encoded data
then the printer can be provided with nmeans for

englql AfMis.copi es of the inmage to be printed as
destred, for exanple dedicated switches or at |east a
nuneri canlg o -foﬁﬁéd?fgl’tﬁiai egawd adbzfn @raff un&%d caﬂ'fedfbtﬂﬁijslﬁﬁsh'ate, the
is required, the ot ogr aph nmay be passe repeatedly.
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i nvent i &Y defdctol détbt@ing e aAY B dotsn theiBsthfe addl butpdttitdPfirst signal
advant§g§s of the invention. For exanple, it will be
ap FPESFIAE theret the i nvention may be enmbodied in

ei t her hadcBys fifterfdnnedid th\4@ll Qetedlorath&t WedeVh dhd RIEQAEAGTE kst signal
digital data pro&ga system both_of which are

sjn
r eadi | y!° PEROEERASE é‘é“%;?" $ipYWing to @F&F%ﬂ&‘gﬁlksaﬁ‘? Il in
t he r esfigigier thex paihés tnforhagdnaiefved frohi said SechiitEsigh) d@i6d mediia;

the a nded, cl ai to.cover all such variatjions and
o £ TR E ol fa et Pideraioguse gy £ 1eiagaR parem and
scope ofheteliethe Hacodr iRides-éns Ok Alnlding the chetkéerpgdd pdtteh® from said
for rejdinégﬁata encoded as an array of dots carried

on a sUB¥cERe, the array being substantially

i nvisible to an average unai ded human eye, the

appar atys _i ncl udi.ng: ,one or e rollers for .

- 6%t vi HHE RS P, | WHCteiB e defestor sl eirizy of dotg gptcally.
one of said rollers for feeding said substrate to a

det ect o, ' tecti f .dot .
ot he 1R S Eh s M ST Shlcd e Bt oot wit
r ekighe whikst dicidetectohie detesting saidigrcrydédots.nt er connect ed t o

sai d detector that receives and decodes said first

signal to produce a second signal corresponding to

t e fi ri&e apgarptusiof claimd! whesein thealotstarpedotsf inkt s

i nformati on derived fromsaid second signal onto

medi a; wherein the encoded data includes raw data, o
nodul atlég apparaius pleelpiar owhegein dhe inknis dpfipred \plsprbing inkvith lirte
demeststion il He Witk dpBARAS:. f or renoving the checkerboard
pattern fromsaid first signal

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 wherein said information includes said encoded data.

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



[1l 2. The apparatus of claim| wherein the detector
detects the array of dots optically. 3. The apparatus

of claim2 including a light source that illum nates

the substrate with 1light whilst the detector is

detecting said array of dots. 4. The apparatus of

claim1l wherein the dots are dgys of ink. 5. The

apparatus of claim4 wherein the ink is infrared

absorbing ink with little absorption in the visible
spectrum 6. The apparatus of claim5 including a

i ght source that i I'l'um nates the substrate with

infrared, | i ht s.t det ect or det

ar r{el(f/l o;k N %bvp%“ra BhFenged ?‘?ata mcF | nc‘%ﬁgﬁ Fgregentation
feemfehelmgd:anl smthat noves the substrate past the
detector. 8. An apparatus of claiml| wherein said

i nformation includes said encoded data. 9. An

appHr at ¥e apparatusofclhimihe waerein ttheeinfnbaton arieted dictides thaimage and
i mage 14- 10. An apparatus of claim9 wherein the
encodeo‘la data includes a digital representation of the

i mge. 11. An apparatus of claim 10 wherein the

i nf rmatl ngl . L he

dat 2 o Rﬂ&tﬁp&e(g 1h18ﬁ y?lge?xﬁ EI'E": qa{ang‘i\%ﬁed %gghne érﬁtéergsa%ngoded as an
pri avep df 43)}6 tlh@rrgor lvqmgesnbst@ndiwmsule &sancaverage ynaidedhuman eye.
dots, the array being substantially invisible to an

aver age unai ded human eye.



