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DI THERI NG PCT/ AUOO/ 00514 FI ELD OF THE 1NVENTI ON The invention relzaitﬁzﬁ, Eﬂﬁﬂ a
conpact printer systemable to print full-color, business card size
docunents fr devi ce about the size of a pen. The sy i es

vari ous hot -@%‘ﬁ’égﬁlabl e nodul es that provide a range of @%@WSQ/@SP{’”
particular the invention relates to a nethod of, and apparatus for, :

dithering an inmge to be printed. Reference may be had to co- i
appl i cations claimng priorityefidRvOuUsidratisa0r Birfitingd onal Paﬁ@l]l "M["H"MU"“"I
Application nunber PQO560 dated 25 May 1999. The co-pending applicatio
describe related modul es and methods for inplementing the compact Bt er
system The 58‘-‘%%&8‘?% QBB'T'i cations are as follows: PCT Application

Nunber Docket The invention relates to a compact printer system able to print full-color, business card size documents from a

No. PCT/3AUOC0/ @0E31mEeEk RO/ DO COS0RPPE®PAT /el 0B S RROBRG T A0NHR8530 4 PP04
PCT/ AUOO/ 005 peield fiayésidul it 0 @hHoRIP OB RGIriA D BhODEH0 W @PPEERedAU00/ 00508 PP1OPCT
/ AUOO/ 00509PP1 1 P(Hetehdd Rak 0Hadk0 BRandiRGIpliAbidd MR friditi R i I LR PAaPP15PCT/ AU

001 00515PP17 o IG5l b WENEL R oM AL ERL LD G IRAIALA B | 1O
techni ques have led to the mnjaturization. of numerous devices. Mbile
implémenting the compact printer.s: S{CI'I_L eco-gen 1nggpghca lons?{eﬁ olowfs.

phones. personal ‘argital assistant d VI CES — an Lgital caneras are very
conmon exanpl es of the niniaturi|[Z3tAPBiftetmger 1 Poftdedevi ce that has not
seen the advantage of m croel ectir oPFTAAURKH act ur i ¥¥8! t echhi ques is the
printer. Commercially avail abl e |prPeTatpaoose e | af gRroxonpared to many of the
devi ces they could support. For [T nedtawoeosost | S| sy acti ¢al to carry a
color printer for the propose off Tr&EIau0ddo3ts PT T Nf T #pes protpgr aphs taken with
known conpact digital caneras. A cremaedooses ™ MthESeas been described in

co- pendi ng Pat ent Cooperation TreataRo-t-eat+opssted—0 sinmul t aneously
to the present application and r@#&%_&wass reference: PCT
A lication Nunber Docket AUDOIRS97 PPO9

Number PCT/ AU00100591MI62PCT/ AU0Q/ ORFA8M8¥PGTI AUOEI00579| IMB2PCT/ AUOO/ 00592
MI63PCT/ AUOO/ 00590MI58 Known i nl | BAT7AYPY0RI0Rr s af PPbnl y cppabl e of printing
dots in a bi-level fashion wher¢aspRmoowoosiorage [Lagpi2ur € dpvi ces (camneras)
capture images in continuous to PCTIA 51 TEmaL e pyfior art to
transformthe continuous tone captpEmEoTHYeS tP piseve] | mages for
printing. The known techni ques #espresesstrg—+pERRsHre— A nore effici ent
25 processing nethod is require AR i ystem RECT1FI ED
SHEET toRULE 91) | SA/EP PCT/ AU00O/ 005 | 4 Received 31 August 2001 PP'6 2 2
1 NOQU 2003 S Y T ION In one form the invention resides in a
met hod of ge#%ﬁ?%?%@gggéﬁ d dither cell for an image to be printed,

sai d net hod conprifigeelgerafarues wingiecpfauspare!ed pghe oifalyzation gt RS deviges Mahile phones.

corr espondi nigrsqng) digitplaassisips} devidessang ¢igitpl jcamargs ags manyogmefop exgreplend the ipjatuizatioh webidt her cel | ;
witing col or corpeodeathayahyes te aivanes pimiahiclrgonicmaobiairifiedelo®:s is fe @ee.ond entry

| ocati ons i NComakreally avaliatiepiiersGre ladge comfard Rty S¢S delitet Bely coriB tuppén. F@ GmaldnieQNs ar e

arranged in fobrkcdda fcty'd Bt printt idr REpuklbst & RbanbySliingidbelai SR GP B vnRBHpiYaidu@C at i ons
are arranged,ln second colums in the dither cell, said first and second

colums al ternating; and ing said dither cell to,a staggered dither
Sl | Such t hat s e papestliafiee echits b ccqmaatg b Goopepp AR wi A el i ve 1o
sai d s¥cond VBT © e pres PRlFippapd YL RIPOEE Y 9P8 TSNt i on, there is

provi ded a staggered dither gs%x%mﬁmﬂi n_,ng';‘ﬂlﬂﬂmb"n gonent val ues of an
image to be printed) said R Goolobssd S O, g —aR—AX n entry cell where
n divides evenly into the NPFeRUcBesTLOLS Primsaot ey gach segnent of a 15
print head; nore than one cqalror/au@impsenent val Me3 st ored 1jn each entry

| ocation of said cell; wherlECHABM0 | acat i bMM8 correspandi ng to even pi xel s
are arranged in first colums and entry | ocations corresponding to odd

pi xel s are arr andedninhietpantesad onbishrehipeSprintisgdoly infe pirleyel faghiqriwhsrens knpreh iroagd cantmrrs

al t er nat i ng, dedresdca@os\ahp@re @ages ig eontbhudig 1engst It iCkpbvAIMIS: pédr €t 1SitaBd Yaailce@in@b tian W Se
relative to &@ﬁedinﬁ@ﬁ@ﬂdveﬁﬁ*g&rﬂﬂ&iming. The known techniques are processing intensive. A more efficient

25 processing method is required for a compact printer system.
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In a further aspect of the invention, there is provided.a nmet h®€TéAU00/00514
converting an image into a da~ered, bi-level image for priRetding 3 CAGRIst 20000
t he steps of storing an up- |nterpol atedl version of said image in a first
buffer; %5'"®storing col or conponent val ues corresponding to odd and 1e8gmqo3
pixels in alternate colums in a dither cell; staggering colums of sai

col or conponent vaI ues correspondl ng to odd pixels columm wise relative to
col ums %thW bﬁ‘?@N conmparing each pixel value in said first
buffer w corres ondi ng value in said stalg(g? h?rdceﬁi l}'%ag%%&% ibteq, and
out put t i dgourfofi"rfb‘t'PUEM“d?f‘dﬁ%“bF‘Fﬁh?d‘iféenﬁfatg’ééétﬁ%Fe sal & val ue frfom
said fi r%&ndhn%&&bmbﬁs"@matewoft han or equal to said staggered di ther cell

val ue. Furt her f'eat g’%ﬂ \B@fé &af\f%o:ﬁnhlﬁéto%én plxbl@lnfﬁﬂt drﬂﬂtlocﬁtfoﬁmfsh@dlﬂxai | owi ng

descri ption.

n or W t h
destri bing pr @Hérwﬂéeg @h’b%ﬂmPﬁ*l?n‘t‘@‘“ﬁ?f°°'f‘ﬁ'é’"?‘%‘8\r%{\lé’ffls "} EFEY %"t'zHogatgﬁﬁsh Eatld
to the fol | ow cﬁgerfcél W’:&& 418 fivehén6r locdtibits ate airsngad iprfirsheaumngyiscib dither 4¢jl ang €9°2 | s a

camer a nodul e; Resqisseodl 17
August 2001 PF;F‘Q ngygcﬁhgnsaarer?grmgf%s qwﬁg!le\hgqfﬂgp%h?grﬂum cation nodul e

FIGS 5 FIG6d6lugns7altFlin@nB,dﬁﬂGg FIGlO 10 FIGII FIGI2 FIG13 FIG 14 FIG |
s 15 FI G 16 i sugohl aaduidiQbl @ a sthgerdd ditherevel! sudidlilibtayid fist @lumassase stagegied celumps gn
effect nodule; I's a chargcters nodule is an adaptor nodule; is a pen
noddle; is a dT"é‘p‘é'ﬁ%"élm g agrpng oSy £ r st conponents printer configuration;
is a second conpact pr| nter configuration; iy a third conpact printer
configura edh Qe e&redith@délbfor storing @éor ZonfpoiN@/ 2003
FIG 17 i If rth"}t e%e@lh Fmaltl&pmﬁgﬁtprﬁmda s0. X g 50 dither cell; FIG 18 shows an
Up-i nter pmhm@fan inege o bprrinigd o5 %@ftllff t°°'?pc51”"§’r| nter process; and FIG 19 is
shows mappi Ng & 1St Ramgcdl wieichelividetvinly iptoaheSumbgy efdoty PRRtakls byppch srementaf . -
20 DETAI LED DESCR;PTI ON OF THE PREFERRED EMBCDI MENTS Referring to Figs 1 to
12. Bt here are BWOWN vari ous nmodul es th t to Eph rtfarft 4 dconpact printer
system | ndi vi a-awthaprewplescowaweﬁéa‘aw H‘éﬁ"’ \al ?'3 ed fTbm the conpact
printer cvnti g%é&m Gty Ratidhd @itesponding to-caefpineia bie errangtd it fishrolignpard PMEss card
sized printing 186bofld BRI Cuidfiti abseton@Sluypm nt er
t o anot her wtﬂ?&ﬁ?“ reresﬁozigmg‘owd@ge(l:{)aﬁlﬁdgﬁ/ﬁg{)nputer sygtem Modul es have a
m ni mal user - i niteatingand t o

20 wherein said first columns are staggered column wise relative to said second columns.

In a further aspect of the invention, there is provided a method of converting an image into a dithered, bi-level
image for printing, comprising the steps of:
storing an up-interpolated version of said image in a first buffer;

25 storing color component values corresponding to odd and even pixels in alternate columns in a dither

cell;
staggering columns of said color component values corresponding to odd pixels column wise relative

to columns of even pixel values: |
comparing each pixel value in said first buffer with its corresponding value in said staggered dither

30 cell; and
outputting an instruction to print to a second buffer if said value from said first buffer is greater than

or equal to said staggered dither cell value.

Further features of the invention will be evident from the following description.

35
BRIEF DESCRIPTION OF THE DRAWINGS
In order to assist with describing preferred embodiments of the invention, reference will be made to the
following figures in which:
FIG 1 is a printer module;
40 FIG 2 isacamera module;
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" allow straightforward interaction. A conmpact printer system cOPgTAUBLI0OS]4
consi sts. of a nunber of conpact printer nodul es conncet edﬁe@&%&‘ﬁAu??&'iom
conpact printer nodule has a function that contributes to the overal
functional |, dF;F of the particul ar conpact prl nter configuration. (ih]ﬁ n})act
printer e is typically shaped li ke? bart of a pen. 3U physical“l v 20
connecting with other conpact printer nodules to formthe conplete
pen- shaped device. The |l ength of the conpact printer device depends on the
nunber and type of conpact printer nodules connected. The functionality or
a conpact pfid ntg;mconfl&ur ation depends on the conpact printer nodules in
the given conflgura O =M ~a~~:7 SME i Fs=, ~:/~U 2 1 NOU 2003 WD
00/ 72261 PHEI4AUSBro0Bigtiomnotye conpact printer nodul es connect both
physi cal | yrand i @@isembdul; The physical connection allows nodules to be
connect ed b%6an|¥ nqgrler and the | ogical connection is taken care of by the
conpdct pri nter ert g Us - a bus that provides power, allows the nodul es
to sel f coR&7guiselaggneodsleovi des for the transfer of data In terns of
physi cal cmmecram,cmme;corrpact printer nodul es consist of a central
body, a malLg ,con one end) and a fermal e connector at the other.
Si nce m)sthﬁl?dul ggﬁﬁgéfaﬂ%m?h a mal e and fenmal e connector) the nodul es can
typically B@I(f!o'hﬁéé!!’éﬂmﬂﬂ“‘any order. Certain nodules only have a male or a
f emalee conmeat ok a pdasdoddid)i S i s deternmined by the function of the nodul e.
Adapt or rmgltélﬁslsgﬂgmtmuﬁg si ngl e-connector nodul es to be connected at
ei ther end Lven conmpact printer configuration. A four wire physi cal
.connect i on ’Ge‘t’m)ééﬂ“'efP'FP't‘Wé“‘E’cfﬁ‘tf&E’f"°b-rl nter nodul es provi des the |ogical
connect i onF04biet wedt cdntpemprinter tdnfigufagenn of t he conpact printer Serial Bus.

The Corrpachc‘ﬂrs'QLWrd@ﬂﬁh@brm@r‘&m uAYbdes power to each nodule, and provides
t he nmeans IS tran? erred between nodul es. | mportantly) the

conphtt prfi‘/l"tlér"S@F“ ‘1°'“E>"t‘i§’"&ﬁﬂ’° EEB¥fanyi ng protocol provides the nmeans by
whi ch t he €@npatustraps baltiteningsising LAhxa0ditercdhf | gur es, reduci ng the

or ouped | nf 8 A A R dlE HER RSt DAL Bieet L T e ng m Printer
Modul e (FI 5(‘1‘9)“&5"@%'%&5&S%ﬂ[ﬁﬁ%&f@ﬁ“‘&'ﬁgﬂgmﬁ}%&? Modul e (FIG 37T —

| mage processing nodules are primarily what sets the conpact printer system
apar to f r ompetAeED PESCRIPTHON OF THE PREFERREIEMBODIMENSS Ng nodul es capture, print,
store or nmani pul ate phot ographi ¢ i mages; housekeepi ng nodul es i ncl udi ng an
Adapt er Modul e &FI G 10), an Effects Mdule (FIG 8), a Conmuni catjons Mdul e
(FIG 4), and a jepulte L% thrfeﬂrsahowmug'éleedébf%%Emf%*mwa@%er vi ces
t o ot her medih asdividlal@toddesicarbe ethctediimd détind |fiod Yhe b@npadt bréuter bandguratisn to slivet 2

'50' at ed {Tﬁsg}l&cﬁ@bl{: EL?JuU;%B&L &s E’a‘?J‘thPﬂHln "ﬁ;to tk&be%@ﬂfeﬁe&ﬂ&%c%?&dt‘ e (FIG

| sol a s are those (ggﬁa '9!8“ nter system
but &Y e coRfEtoanssher withopdheden aeffon%ﬂﬁwmurféfﬁ%&{?#‘é“ & JPindpal psr IR 8 s ar i | y
require poumstraghd’orway:mmm ovide their own power. Isol ated Modul es are
defined bec auseA mﬁu& lc&nfﬁyuriubre&nsn{sew 'ﬂabar&cwwtga}n&xﬁ.oum%a&mt ed

i nto ot her ouseke i sol at ed
ool o6 o SRR %ﬂ&ﬁ%%ﬂfﬂﬁﬂi o4 Qe SRS ERh DR Pl S0 B OC
in a systenritreldi eapsdriny q"?fﬁgfe“qﬁr'be*\sﬂs@?ﬂﬂg’"&ﬂd"%ﬁb'f &@‘Faéimﬁ“?f" HerPRRefi* &t on.

Li feisi ze 6hylswdly Jonnekting itk 6thdr CdAtpadd printen RodulesMp fofrh the Edniplerpenshahied &sicalle shown in

FIGS 1 to us
odul as. £ o a3 ARl AR Py AL UM sdipn BARE EMMBABELE )

t hat mcor% W@%“&V U B PRE PrHYr ﬁ‘t“ﬁ%%%"ei"l%g’dWW“‘&U‘“&H&?“@Q'"@Hgt"@bl St at es
30 Patent Ampguatiati ons |isted in the Background section of this
application, incorporated herewith by reference, and referred to herewith
"as a Menjet printhead. The Menjet printhead is a drop-on-demand 1600 dp

i nkjet printer that produces bilevel dots in up to 4 colors to produce a
printed page of a particular width. Since the printhead prints dots at 1600
dpi, each dot is approximately 22.51rmin dianeter, and spaced 15.875um
apart. Because the printing is bi-level, the input imge should be dithered
or error-diffused for best results. Typically a Menjet printhead for a
particul ar application is page 35 wdth. This enables the printhead to be
stationary-and allows the paper to nove past the printhead. A Menjet
printhead is conposed of a nunber of identical 1!2 inch Menjet segments.

The printer nodule 10 conprises body housi ng the Menjet printhead.
Power is supplied by a three voI %Bused in battery conpartnent 12.
The printhead is activated to conne rinting when a business card (or
similar sized printable nedia) is inserted into slot 13. Male connector 14
and fenale connector 15 faC|I|tate connectlon of 40 other nDduIes to the

o a o A~ 1 7~ N I a o ~ ——




FIG 3 shows a Menory Module 30 conprising a body 3 1 ) LCD 32. IN button
33, QUT button 34 and SELECT button 35. The Menmory Mdule 30 is a stangapm)
nodul e used for storing photographic i mges captured by the Canera 20. 5
The nenory tores 48 inmages) each of which can be t her at
full resolutli onﬁg?aat t hunbnail resolution. Full resoluti 3’@%‘?’3@?" er read
and wite access to individual inmages) and thunbnail resolution provides
read access to 16 images at once in thunbnail form The Menory Modul e 30
attaches to ot hermamidd: fierhloduicfcofnbtiBBh PryficRli) B fokithlly. B pifficaihheRiok MRGHufRY 0 37-
The rral e and)et:(ﬁlﬁmld@n M%Jt&rloilcﬁlolmgc%ntlsmen@Peqptly%le EOQ)pQ( nngepﬂpfﬁ;l& ea ugr‘aﬁ el t her

end of a confiqgurati Printer e 10 via
the Seri al BDU g B\ow ﬁowsthcméﬁqcstosgfc%g%\mrn pravd;zsformehans%:rgf F| G 4. The

communi cat i ons mdbE! R GHEFHOT Bostspmpact E‘B‘Hﬁ‘é‘&'{"b‘f’"s‘&ff“éﬁlﬂ“‘ bodeTsfe eonREgorpt ot

t ermi ndt es i1 A Y psPUsSPIAETE hegherSinte @pst pagiles bavedahpirieand faygle eonneaiq g medulesgan USB
port, RS232 tsrispilydd copested in @y orgya Cathih mdduley gntythave iy oCdemaid Fongadr.ibo 1S is Ndrchuie¢by 40

al | ows the CcroRpattihe pbdule s@ptorSigditecandw 1dse [Sifkiee MidaerGio@tls tb B: canccie {4ikeEhd of ViVe SO
connect ed, im,g&g,mg@a,f.gﬁngnr ansferred between the conput er and the various

(r:rggg{”esdo:‘ t hg C AR pwmnﬁfcuoﬁ yemmmcmﬁac;lp%m& @ez Jh.ﬂgg%eal Ot £ al | ows
pr inti ﬁg t gqgtwccn IhTm "é_ tgeef d’mV\nI}e con?ﬁtgnmcr Scﬁ%l gus %‘l?errgn cLp ta‘%en Bﬁs'pgmﬁcs Wgﬁ megh 50 is

shown in Fl ¢ ’Pﬁ@"!ﬂf’é{%ﬂ“ﬁﬂ’d‘ﬂ‘rcé"%ﬁ “?“é""ﬁ%”é’d“f ’6°“tj€ri@‘f°5’c“@ he cpppackpinEiSeiy f | ash

cel | 51 whenBut #fkicrepppping erejespl atotidss theimedns by Weicha eppagt PItrEl 1yt a@@confiphe. ridpcagthe Mbdul e
att aches t o wir-hetfacabardin brols endiugr. f emal € connector 52 and nml e connector 53. |t
contains its 0WN oA prinBrGrdduGEcan b Braupddindbaire fRdUl € 1S aut omatical ly sel ect ed

by thegsCanmera Mdul e 20 Whigkge préeeiigmshies iduhgMPicRr ML @1 172 EAUSMIDEFBlE
Modul e to b%mh&&n&hx«h&r ﬂsgprgieismmdma b wﬁaﬁ‘&ﬁﬁ c%émJaa Lrlﬁm f){ .%pé.h ovs a

\-/I-\AI {Tﬁr t md&rere Frgen'\)gﬁe\ilcesslgt}e pfOCQSSIl‘ﬁ mD(i!jll C%C%I’eé}nnl storte or&la:bpulgle p 010, E le lflaé .t i me Ofnos
interval . The captured ho‘l°t'f§‘°°5’f’%“°§“ﬂ°6‘f“é’d‘“‘i“ﬂ"‘i\‘}ﬂ e G101 B Maghily (FISRS By
requi r ement CoRPYICHgHs MP"E’EI(FW) - &1 & Times Madulg (FIGHR dipusekezping magvlgs R§°a'ﬁ= serviesy e ftist reodiire

i gnor €d by tonetenfrdunptioelivkobtier mofikess 2 t ner Modul e 60 consists of a body 61
housi ng a LCD 62, STARTI STitdedrmbdied Acifidg 2petMddbliEG1) brid @ DasebModulé\Fiab). B&alea DUt t ON

25 65 al | OWenoluhGart @l s RS Shpac i s osore B anyQhher Wik e S€t
by UNI'TS bUtnthg:es @eih \J; %;nayp ﬁ&vﬁe lﬁe(g'o ep%fcﬁ%éid%ld:?;ﬁ?;dcﬁga,?ﬁﬁt l 'g and

femal e conn%tor S IS power from rlnter
Modul e 10 vi"§*PHEY élpm‘éﬁ%'sgﬂgﬁy'ﬁ°'t°§§$‘r‘"°%b‘m e kYts shown in FIG 7. The
Laser Rbdul e 70 ABIqEsh kpsskesping modpics iy isojated podilps axe papf Gomaonerss in ASPPRCLRAALFT sypierms ey

poi Nt er oper¥grde inpyystom tediesiqd &7 Prage pracessipgand photogipphiv/mepiphlasion. bife sizet(lel) ittpstregiéns ofthelul e i t
only has oneompatmigieimodules agisioerin Fifs itid 1@, aBi@xamplecaniipweations pralucathly @ne@ingvedis@bduié3. The
Laser Modul aogkigranhovsioFlai @@ 16rodul e, in that it does not perform any inmage
capture, storagegcQlhof aQﬁiﬁSﬁddanhat |J'nct)rpd?a&§ asctuﬁpa@ﬁm@caj déﬂﬂ;cd IPWHdIMI‘ICE 5!9@ to the

conpagh pri Ml A e h e aaag,&rnQMugn%ﬂrupﬁﬁ@agmmLm q,ﬁwa,; iy A
t ypi cal | y I nCherc\P lgas ammjetlgnqaienf (?‘h N?lalet annglead 1sa§'op -0N- cman ?600 phm a-,wima gla( Brﬂdurfchbé Seri al

contains its ear as

Bus. The Ef f"éﬂ f‘°§ “1\9686 F°é’"é°r?89w 5Pipiegpags o H“'g“'a'ﬁ““lo iRt PRRERd s Agss iR dpiach | ¢

al | ows a usd@pt isprproxjmitely @2 Sump inviiamisen jand fface@ 5.8 TSfich apert: Becanys ¢he prinink is bidevdl. the iwput image he
current i mageulgkeoihech of arortdiffesedPor bastrasuits. Kfpidally €Mkl prifiived @b padiell B appliz@bnlichege-DOr der s,
clip-ast, C&Dﬁhi Th3 Enhble¥\Bd fAfGiheadGdbk Qihorﬁrhﬁmgl@ﬁs,lhe aaB&ltoﬁﬂ»je B:Islitlﬂ Grinfhlay |A%mjet-£nﬂm£fsf ects
Modul e conpris&s oa,npm%f,&kmhwﬁgh@gmgm&gn el ectronics and a LCD 82. A

CHOOSE but ton 83 rpdaiifoafh \H5R0nsd 9@%’;‘.@5B%w.ﬁe?pnmﬁw%ul%%&uéﬁ.td S bESHen!

types of ef f ects. ef f ect
from the nuRBEY o BPyeRsqrRangen Ph@"’é’ EEHUY & BTG NI PBut t on 85
appl i es t he Sy edripgle mefigtjsinseriediptapt |3Maleiseonappr I hand emalgsenpycter 1 facilitaipiqeaneptiof e c t S
Modul @0 obt aiothes mpsiojesearthepringsrmotliedt0.Ser i al Bus. 40 Mal e connector 86 and femal e
connector 87 al | B2 the akikresdi@e Tt thi@ratmoduld frovaes &Rt Ghobt Gamelt B RiFondaGIERAC t

printer systamcpamddly@s as fhebas &ca%lhﬂ%ag@s 8 @£ hAkle m% ﬁm@@l Iﬁh@tﬂ felnle @ Speci al
type of Effeglaoddilss &r@ﬁ%mgpﬁg, .,@,Qeqm} anl !;s?ctmm'n;ge &&Q$n§|=m} .tﬁab.ﬁz &.?J
cli p-ar t eff e ng'cnuonai vnewdg!ﬂ\éslbgo?dp agwe ns ca§SG An magﬂE cagturecl wh ruhe Sc b n n2 ITpSOI’lS

Star Wars, at man, as wel conpany ecrfic no &% for
McDonal ds etc. As such it is an inage processing m)dul e. It conS|sts

RECTI FI ED SHEET (RULE 91) ISA/EP 21 NOV 2003 WD 00/ 72261 PCT/ AU0O/ 00514
-5 of a body 91 housing cRECTIFEEBSHEET (RUBBO1pISAPEP92. SELECT button 93
allows the user to choose the effect that is to be applied with APPLY
button 94. The Character Mdul e obtains power fromthe Serial Bus through
mal e connector 95 and fenal e connector 96. The Adaptor Mdule |00, shown in
FI G 10) i's a femal e/femal ~connector that all ows. connectl on bet ween two 5

o 2 1. . I - e L,



14. In the embodi ment of FIG 15, the user has the ability to transfep 0V 2003
i mges between the Printer Module 10 and a storage area contained in t’h
Menory Modul e 30. The user selects the image nunber on the Menory Mdul e,
and then elther RECTI FI ED SHEET (RULE 91) ISAVEP 2 1 ?é}gﬁqﬁlw oonZ261
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val ues: conpasitRGheadtedeelRhosleldealyailvideevinly in®@00sirkd thefetare k0 idis@fintebntolk ihelb each
correspondi ngmddsepribdtadyai d st aggered dither cell; and outputting an
instruction to p Wdﬂmtr cttllglzeaof &QG&DQ;QM&%%&&: l&ﬂh@lty@-lﬂu Qnd e&pm\eﬁs%h g‘ tht: lhtsx t

buf fe r30 l S g r l%l:v%é‘s cvter!?yarﬂo ( 19 umcsef % ﬁlcc:inry o?the c?l‘u:r ccl? xfs 9’(9!9 ﬁ)aa tgal g‘ 2;0? énes ( cﬂprm{lma(ti@ 2. ye 10.

The neth i'mage

and sai d stor °w°‘"‘I' ”531‘"8”&'5”6' s”‘é’ Bﬂ‘éﬂg 31”6@@“3‘?“@‘" trol I ed by neans of
an address gener é‘t“ﬁF‘?C"i‘S’mW * &}y apdtie Apajgrint resolution is 3200 x 5100 dots, the CMY
. A AL3y. AY. @ i beap-gRrpalated By LRatighgr 1:4B Botydimensiihs, TRisAfacieved bylhe process of pixel replication

whereby a single pixel value is used for a larger area, in this case a 6 x 6 block. Since the pixels are to be dithered. the 36

35 resultant bi-level dots take on the contone value of the replicated pixel.

The Up-Interpolate and Halftone processes produce the dots in the correct order for printing. The bits
representing the dots are then collected in groups of 12 and sent to the printhead. This is the Reformat for Printer process.

Although the Up-Interpolate, Halftone, and Reformat For Printer tasks are defined as separate tasks, they are
implemented as a single process in the hardware impiementation of the central processor of the Printer Module 10.

40 The Up-Interpolate, Halftone and Reformat for Printer process is shown in FIG 18. The input to the Up-
Interpolate, Halftone and Reformat Unit (UHRU) is the contone buffer (Buffer 2) containing the partial CMY image. The
output is a set of 12-bit values in the correct order 1o be sent to the Memjet Interface (MJI) for subsequent output to the
printhead via Buffer 1. The 12 output bits are generated 1 bit at a time, and sent to the 12-bit shift register in Buffer 1.
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#YP, d*"XRl v erited't CaU] CaU]
cal cal Ugad cg @,lél.&%ﬂ,& Mﬁ%ﬁﬁﬁfﬁm %i%f%%f g.flm g,gj fg ke ZU ga
UJ]ca ca] caﬁt‘ba ca d'%ﬁ eé cafeacf e ?f'?;\

aU] cajc
aUy] ca] cal] ca

&’éﬂ“ﬁ’é ed ot ot (df% oRyefeet- Py US}'T'E%{ Spea) cau
] ca] caU] ca] c efa'er'w}kesa*uye Refafm}*@aq Fringtr tagkeJR ethe] thap iprbafcessdrig] ca) c
aU caUca]c aU]= etalireead high gsoligon,' a@#@ﬁ@m@ thgpine-deprdimirb ha/fithidr bbfupreduicatdlsolxratejatieg] ca] ca
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ca U] C alﬂPQ Kﬂl&*&%&s&uﬁ t}om the SRR lo(n)atcl&ye staggered addrcsscs
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I v10% b( b&' (WV‘I’@% Bf&weo}on I v10% b(b& ()-tutR v

| v10% B b& () - v 10Rdddrdseis (ol the Dithed CH(s Kirkf@t ule sindl) Sefriing I petieular jo@Xhithe $Rb4rdd Olm? () -
b! v10% b( b& €e)l¢e.gmduwlgho firk Bitter)Cell entry used is Entry 0. This entry is used 12 times (12 cycles) to generate the 3 colors
bl'v 10(% b( bé& "l)aﬂ 4 “!LQ% 'h'é 5}.&3' 1£ t)léth&l{'&% b‘fb& o@na:‘éﬂ;ﬁ)%. bt(lhl&‘t l{aak'to Entry 0 of row 0.

v i—g?;g_ 2‘ ( ?Sg‘ \(/')h(x)oc;kgm@ %‘ Jﬂ&ﬂﬁlyclesl Jt@l’%%%t‘ﬂ% )660' %hal geﬁpm/gﬁ‘&oé h Tv‘ns f§r the

o, d0ves () o pe gt m«% e B

FO41096°+ &' ( -9 U gﬁerecanEer Cellksx@lled because it diffe rom aregular dither cell by havmg the odd and even

4q. 10%& () - es plapeered, Ttn) is Qggfusg_gomo{ e}icnqlxcj_s@nm f(oln pixel 0) are generated on different lines. This saves

the Address Generator from having to advance to the next row and back again on alternate sets of 12 pixels, thus reducing
the circuitry required. FIG 19 shows a simple dither cell, and how to map it to a staggered dither cell of the same size.
Note that, for determining the “oddness” of a given position, we number the pixels in a given row 0, 1, 2 etc.
30 The 8-bit value from Buffer 2 is compared (unsigned) to the 8-bit value from the Staggered Dither Cell, If the
Buffer 2 pixel value is greater than or equal to the Dither Cell value, a “1” bit is output to the shift register of Buffer 1.
Otherwise a “'0” bit is output to the shift register of Buffer 1.
In order to halfione 9,600 contone pixels, 9,600 contone pixels must be read in. The Address Generator Unit
performs this task, generating the addresses into Buffer 2, effectively implementing the Uplnterpolate task. The address
35 generation for reading Buffer 2 is slightly more complicated than the address generation for the Dither Celt, but not overly
s0.
The Address Generator for reading Buffer 2 only begins once the first row of Buffer 2 has been written. The
remaining rows of Buffer 2 are 0, the reading of which would result in no printed dots.
Each of the 6 effective output lines has a register with an integer and fractional component. The integer portion
40 of the register is used to select which Buffer line will be read to effectively up-interpolate the color for that particular
color’s odd and even pixels. 3 pixel counters are used to maintain the current position within segment 0, and a single
temporary counter P_ADR (pixel address) is used to offset into the remaining 3 segments.

In summary, address generation for reading Buffer 2 requires the following registers. as shown in Table 1.
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0 P_ADR = Cyan_P_ADR Generate address for even pixel in

Cyan_P_ADR +=0:1

Cyan segment 0 and advance to next
pixel for cyan

1 CyanEven:P_ADR P_ADR +=133:2 Advance to segment 1 (cyan)
CyanEven:P_ADR P_ADR +=133:2 Advance to segment 2 (cyan)
CyanEven:P_ADR P_ADR +=133:2 Advance to segment 3 (cyan)

&l wloN

CyanEven:P_ADR

P_ADR = Magenta_P_ADR
Magenta_P_ADR +=0:1

Generate address for even pixel in
Magenta segment 0 and advance to
next pixel for magenta

5 MagentaEven:P_ADR

P_ADR +=133:2

Advance to segment 1 (magenta)

6 MagentaEven:P_ADR

P_ADR +=133:

Advance to segment 2 (magenta)

7 MagentaEven:P_ADR

P_ADR +=133:2

Advance to segment 3 (magenta)

8 MagentaEven:P_ADR

P_ADR = Yeliow_P_ADR
Yellow_P_ADR +=0:]

Generate address for even pixel in
Yellow segment 0 and advance to
next pixel for yellow

9 YellowEven:P_ADR P_ADR +=133:2 Advance to segment 1 (yellow)
10 YellowEven:P_ADR P_ADR +=133:2 Advance to segment 2 (yellow)
H YellowEven:P_ADR P_ADR +=133:2 Advance 10 segment 3 (yellow)

12 YellowEven:P_ADR

P_ADR =Cyan_P_ADR
Cyan_P_ADR +=0:1

Generate address for odd pixel in
Cyan segment 0 and advance to next
pixel for cyan

13 CyanOdd:P_ADR

P_ADR +=133:2

Advance to segment | (cyan)

etc

&& (HNOV 2003

Throughout the specification the aim has been to describe the preferred embodiments of the invention without
limiting the invention to any one embodiment or specific collection of features. Persons skilled in the relevant art may

realize variations from the specific embodiments that will nonetheless fall within the scope of the invention.
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. 3\/ 7 * "I method of claim 1 wherein said writing step further includes writing a number of color

component values in one entry location, said number being determined by loading criteria of a printhead.

4. The method of claim 1 wherein said writing steps comprise writing twelve color component values in

20 each of said first and second entry locations.

5. A staggered dither cell for storing color component values of an image to be printed, said dither cell
comprising:
an n x n entry cell where n divides evenly into the number of dots printable by each segment ofa

25 _ printhead,;
more than one color component value stored in each entry location of said cell;
wherein entry locations corresponding to even pixels are arranged in first columns and entry
locations corresponding to odd pixels are arranged in second columns, said first and second columns

alternating, and

30 wherein said first columns are staggered column wise relative to said second columns.

6. The staggered dither cell of claims wherein n=50.

7. The staggered dither cell of claims wherein twelve of said color component values is stored in each
35 entry location.

8. The dither cell of claim 7 wherein said twelve color components consist of three colors to be printed

for four segments of a printhead.

40 9. A method of converting an image into a dithered, bi-level image for printing, comprising the steps

of:
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10 or equal to said staggered dither cell value.

10. The method of claim 9 wherein said storing of said up-interpolated image and said storing of said

color component values are controlied by means of an address generator.
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