; e3exVxl L6TVI xX2 Nov 2003 wo 00/ 72262 -1 METHOD AND APPARATUS FOR | MAGE
CO\I\/ERSI ON PCT/ AU0O0/ 00515 FI ELD OF THE | NVENTI ON The i nvention r?I ENU?S?[][}EIO a
conpact printer systemable to print full-color, business card size
docunents froma 5 device about the size of a pen. The system i ncl udes
vari ous hotwooenmeet abl e nodul es that provide a range of fRATAU00MESIS | n
particular the invention relates to a nmethod of, and an apparatus for,

i mage conversion. Reference may be had td- co- pendl ng applications claimng
priority from Australian Provisional Patent I i cati on nunber PQO560 dated
25 May 1999. The co- pendi MFTHIANRAFARTES BRESH ‘i)‘ié’”?’@‘fs‘a‘i"bd nodul es and

nmet hods for inplenenting the conpact printer system The co-pending

appl i cat i ongIERD oF BHE INVENTIOMS: PCT Appl i cati on Nunber Docket

No. PCT/ AUOO/ 00501 ROARBElikAWQ QB RERMIPERRR6HE o MO QO Qaiiiee lbANWRQ £S5 04 PPO4

PCT/ A0/ 003QpRERMRGT, L,Q.%QgéeQ,G,PPﬁﬁPa&IJ rAQ&QJaQ%%PP%?}E’&H K @%% SEP10PCT
| AUO/ 00509PP||PgT|/éﬁo 2PCT/ AUOOMO0512PP1 3P 15PCTI AU

o0 U514 - PR I Croelect ronjc rranuf acturing
t echni ques have F&E"¢ B’th’rf@d '?rf°r?f“5‘P‘LPPﬂ"?&°f‘i BB PO RSt b aeny p i | e
phones. per $epigation pimbFr PROFOO dated p5May 1999 The crrpendias apelicptionifiessiop iptedmaspies andmetheds foy or v
conmon  exanjplementpg the dampagyprinieraysigm. Theo-pepding erpléspiidns O éollekervi ce t hat has not seen
t he advantage of m croel ectr oni[eECTppiddtiaciutbérNg [DoaaMal ques is the printer.
15 Commercially availabl e pri nyeTscHUo0doss J€ CprgFar €0 t9 nmany of the
devices they could support. Fon—Trsiaeedese: t 5 spopTactical to carry a
color printer for the purpose ¢f igcc};;v&" —p ":tl;l,bm phef ogr aphs taken with
known conpact digital caneras. fAconpaci_norinthead has peen described in
co- pendi ng Patent Cooperation ] (PUBYIIOF cat i bR% [ | ed| 20 25

si mul t aneously to the present apquTMPqWBW and _nhefiP®y i ngor porated by cross
reference: PCT A Il calion Nunbér DX3ledp0/00506 PPO3
Nunber PCTI AUOO/ 00591 ML62PCTI AUQD TBGAPeNd®2PCTT PUG®1005791 JM62PCT1AUCO 00592
ML63PCTI AUCO 00590ML, 58 I n or demmms conmppaikmopr I Nt er systeminto
practical effect it is necessaly ficqAbfcasss € t O] GpHt uT e pn i mage for

printing. An imge can be capt | . 3 sensors but a
popul ar sensor is a Bayer col ol s T ﬂy e & 5 The| captured i mage nust
be processed to a suitable formf el il APPous 1 echni ques for

processi ng the Bayer CFA inmge ar@"'ﬂé'i?m)?'but thd¥Ssuffef from various
dr awbacks that make an alternafi VRSTHEWORSE desi | B16e. SUVMARY OF THE

| NVEN®DI ON RECTI FI ED SHEET (RULE 91') | SA/EP 2 1 NOU 2003 WO OO 77262
PCT/ AUOO/ OO0saErGrAUNDIOFOAEINVENTION t he i nvention resides in a nmethod for

up-i nt er pol at i NGYiGoeBAWR mailBAARhGechniiRIRvelida OMe AR zauS R fuferbu® acQLLL. Pidiie SBRC €
sal d Bayer gRsgkfia gm.' tede&cgsrmu.gﬁh;@g%ﬂpteu& L;ag,%esoffafmmmn;sﬁwb' ocks, - each

pl xel in sald vncc LasﬂT en%l advant eofml oelectroni manuact ngt h ues H tV\D Of e
pi xel § being a o Nant ST "SISO o1 sard Pl XSl 8 BRIy WP %o nant
col OI’ , sai mﬂﬁTaHbadmlfbﬁ(ET“ﬁ'f"ﬁﬁmﬁcﬁéo"ﬁ%'ﬁgy t{the devices lhey could support. For instance, it is

impractical to carry a color printer for the purpose of instantly printing photographs taken with known compact digital

cameras.
A compact printhead has been described in co-pending Patent Cooperation Treaty applications filed

simultaneously to the present application and hereby incorporated by cross reference:

PCT Application Number Docket Number
PCT/AUG0/00591 MJ62
PCT/AU00/00578 1152
PCT/AU00/00579 [JM52
PCT/AU00/00592 MJ63
PCT/AU00/00590 M58
20
In order to put a compact printer system into practical effect it is necessary to be able to capture an image for
printing. An image can be captured by various forms of sensors but a popular sensor is a Bayer color filter array (CFA).
The captured image must be processed to a suitable form for printing. Various techniques for processing the Bayer CFA
image are known but they suffer from various drawbacks that make an alternative method desirable.
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"5 reading a two dinensional color plane of said Bayer imge for each said
col or; mapping said pixels of said dominant color fromsaid i nput &paé 200
sai d out put space by: multiplying each ordinate of said input space by
1(err)2: and scaling coordinates of said input space to a normalized
coefficient wepereké2by nultiplying said ordi nates by 1/~2: PLO/AHS@PISKY sai d
pi xel s of said non-dom nant colors by nmultiplying each ordi nate of said

i nput space by 1/2; for each color, convolPving said input space pixels with
a coefficient kernel for each color: and witing said mapped pixels to a
storage | ocati on. "PHETHEIVeRISHST AR FeTPETPOlEne LPaySERAC ITEETR Py sRSR i S
for the domni et spastiaid Baygsimesat iage epmpyisingp plugalify o foer-pixt| alocksaschmigh in spisvioghshiaing ope¥ or

pi xel s to be treedffeendoldsd wirkiwo bicankpixgs being diemildat yador aninys efisaid pixerebgie noraedinax@slord e
limted to tRiiSnth& irRkd@ngaepmnt . I n sone situations it may be appropriate to
optim ze the i MagRadfnPf w difendioRflcodf piddd obiGid 8138 nafdlfor LabiQaidECt rum In a further
formthe | nventi Ofteslies, ik dluARPRE Anifbilloaldbi kMBI BOL AL I NG @ Baver
nosai c i mage fromi FlpufJ space to output space,  sal yer Hosai c i mage
conprising a plurality™SPYiresee opiraes] sappRcre by ¥z pi xel in said bl ocks

bei ng one of three di f¥airsepprdingteslridinpyspaps qpmermeied copfficiepttkeragkhy guiyiplyingdaid orfijmieng a
dom nant col or and twobyaf2:sai d pi xel s bei ng nondom nant colors, said

appar atils CONpr i S iniging sedbixdblor kaRbhdotkbhfeddrs bf AitipHREdkn GAMA of seliinpS tpRk bylg; Sai d

i nput space pi xel ¢Vak UGS conBini P8 b SRk Qb D&kl kerRAG Lk QloOhha S d

coefficient kernel .for. said .domnant color being nornalized: a convolve
writing said mag)gneln(()e S 10.8 storage locatipn..

unit for each col or Tor ving sal d i nput space pixel values with said
kernel coef fi ci enf™ MohHA™A ATRFGPBRAT 2 BIVGE Posfe ipagsi's f%’ﬁ'&?"l"‘ﬁ‘ 'pEpEYe BERard | ues.
Furt her feat &ro@e-derpinaptielor pisls orye rippd blife-[Hpweyre the Bayes mpttic impeperdinpiee imistdrodhisi ng

descri pgfi on. afbeeBRY IEFRmDESERY iRy SeppOPiatf [HEpIDRAMNESIbrthe g of bipe ehdgof he Pecmim. Wi t h
descri bi ng pr ef er hetntediinn de Feibsres@és itaf parapyieria-inepolatiig@ BoEr@bssicimuk kkdmilpe Made

t o thef ol | OWsgag iolobughtbpRe: sakd Bay¥ihtbo&iBlimbde Cambprisifig FhluRlith 61 toBrpixEOIBUY, @cnPiel I daf@biddSheiflg
camer a mdul Gl e dbrdenfroibed KETBe ¥r oHIU L Bixels bekig FdoRingh GIBIREARY oE R Ligﬂbcgp@y.' e, FIG
5is a flash qutall!we;' Fl G 6|ﬂ§mawt|mri;le_r nodul e; §5 FIG 7is a laser nodule; FIG 8is
an effects modul e ff—’T’émbalpps a CHar é'ct_ers_ modul e; FI G 10i s an adapt or nodul e;
FIG 1 PPs a pen niSdmRufforépr sepheeolor Sor oring siid i aptee @i BB Ul e FI G 13is a first
conpact printer ctnaffficigt keelifenppchpler sgidiqoefficignt kemeldion ppid dexmingai eofor hing nqrmelized;

confi gurati on; F1G dofSpi®: ugit fér lesicty cdlord@ rop@lying said inpat sace pixel mdivegpith aald keoelcéelfiCientiiGnds a
fourth conpaadtocupit budkr@dr siiadhapiddpisaitvi@s): RECTI FI ED SHEET (RULE 91) ISA/EP z

~ Nov Zo03 WO 00! Fydrebréamuresdof fil ifertidn WitPoe videdeirdiide iswing ddsdiftiod) 1 N @ Bayer col or
fil tertzgrray (CFA); FIG 18 shows color plane pixels in relation to full
[

col or |l ter L on: 19 illustrates an i mage reconstruction
e BRI S,

and resanplin T %r een plane; FI G 20 shows the cal cul ati on of
the distance bet wB&HT PEE I gesPRERr L smiofigenty pEe R epion FE=rcpt e 2 o s

mappi ng novefitvine figgregimtishat ed CFA space to rotated CFA space. FIG 22 shows
the steps i nFiGe »wemigmpbdlepr ocess: and FIG 23 is a bl ock schematic di agram
of "a comvol veicuni & aduedia nol@: r esanpl i ng process. PcT/ auoo/ oos>< s DETAI LED
DESCRI PTI ON &g 3 THE RREFRGRED EMBODI MENTS 10 Referring to FIGS 1 to 12,
there are shewn vall.QHsiaRdilgs that together forma conpact printer
system | ndi chua*.'u{l}?,d%uﬁs can be attached and detached fromthe conpact
printer configurati pn"io all ow a user-definable solution to business-card
sized printi AGS | HEYES™™n al so be transferred from one conpact printer to
anot heP’ wi t h8Gt7 tmEsgeedls 3 secondary conmputer system Mdul es have a

m ni mal user F¥GAt eis faffeets radul| | ow strai ghtforward interaction. A conpact
printer syst exwoconidgiaEmbdddd consi sts of a nunber of conpact printer

nmodul es conneghieds Hhe@drbede: 15 Each conpact printer nodul e has a function
that contribgxgs §fetmguoverall functionality of the particular conpact
printer, configyration FEach conpact printer nodule is typically shaped |ike
part of a pen, physi Eeaslcly connecting with other conpact printer nodules to
formthe cor‘rﬁ’Pé{)e“ﬂé‘t‘f-%’ﬁ%iﬁ'é‘ﬂ"ﬂ'@%ﬂ"’ﬂ@i The | ength of the conpact printer

devi ce depen8§ 1onis 2 srrendmmmisiprinteaeopfisrgtioe of conpact printer nodul es connect ed.
The functi on8iGilt yis ghird gompayypraee tonfBuritio: er  conf i gurati on depends on the conpact
printer noduFiess iina fouecopadi Grideaifibuagaal at i on. 20 The conpact printer nodul es
connect both physically and |ogically. The physical connection allows
nodul es to be connected in any order, and the | ogical connection is taken
care of by the conpact pri i = {hat provides power,

all ows the nodules to sel F{%@?ﬁghﬁ%ﬁgfﬁ%éﬂgﬁsﬁ/@f the transfer of data.
In terns of physical connection, nobst conpact printer nodul es consist of a
central body, a male connxtor at one end, and a fenmal e connector at the

ot her. Since nost nodul es have both a male and fenmal e connector, the

o ~r i e S~ o =



"function of the nodul e. Adaptor nodul es all ow t hese singl e-connector

nmodul es to be connected at either end of a given conpact printer 21 NV 2003
configuration. A four w re physical connection between all the conpact
printer nodul es {)r ovi des the | ogical connection between tt}e: Aurao&%ﬁ f or m of
t he conpact WP PH122¥ Serial Bus. The conpact printer Serial s provi des
power to each 30 nodul e, and provides thes;neans by which data is
transferred between nodul es. I nportantly, the conpact printer Serial Bus

and accorrpanwwelsnwt,&mtmprnqmydeﬁmtntaenmnﬁ by which the conpact printer

system aut o- %Ss W cqorglane xe"I nrelag nRoQuqlcoor?l(ermayr ‘LQCE bUI’ den on the end-user.
Conpact pl’l nter f 5 b I’OU e to ree t i mage processing

nodul es i ncl J&fi Hd'“‘é{a‘ﬁf’?ﬁ‘?‘ﬁg’e’f‘”'ﬁiﬂ’ﬂ ? ’(sﬁ’i‘p@gT“?"dmé EHETRE l\/bdul e (FIG2)) 35
and a Menory F¥dsiews the pcaipion of thy dipggerebetypen poiedpixeltin e A% ar e primari |y what
sets t hé& conFéal shovwsmirpg masnit @wwreigrd CFA shacgrmoatdeEa sppen- | | ke devi ces. | mage
processi ng nurtid2 ebwseta Répklia Be respififeiocessbdor € Oor mani pul at e phot ogr aphi ¢ i nages;

housekeepi ng AEH Wl Bisck ichbiblflighE ot BonRlaR: BF nVRGhngprbckl G 10), an Effects
Modul e (FIG 8), a Conmunications Mdule (FIG 4), and a Tinmer Mdule (FIG

6) . HousekeepBE? géﬁﬁlﬂﬁ%gﬁﬁlﬁiﬁ%mﬁ@ﬁﬁ her nodul es or extended

functionalit Lat nodu I sol ated nodul es including a Pen
Modul e 'PFI G 11 ) Srigrrgto FITS EP VB oy ppdules tatpest el M WRICEPEN S E™ hose
that attach tiesividigbmoguisagsnke pitaghpd aprdetached fom the sqrinagt prinier eonfizeypiigy tealley 3pusir-geflsplesaibiont  of
any ot her nodautugness-dahiaiyed oripting.dhage g d darrapsiened fresgpns qompagy orivento angghieicivithnanhe @se ¢fia

provi de thei rsecshddy citpieystenh. S10duRdheNd a Maielil bserSntearicero ARV iudigtford8DRtSRNL he

functi onal i ty t NEX cqMpRMpHiME sybicin chofi Rrafidd edn¥stslof MG EHibEOF cBthpadlprintEh mBdufdl Dpbciedbiand. | Ke

devi c 38 6/ 0 0 cf %ELOEBN u%ﬂw{}%ﬁ I‘a"?unglgr) thal éﬁ{bﬁf tc:fre gvcrhl l n:aIQ Qt%tc -939 Jzoél gxgmc

PCT/ A at (%ulgc ueeg |c2]19sha (- art f ]!ISlC con, t th are
usef ul conporSEREEerFyc ""é{ ‘fﬁ%e PRFe y f’°|9"'§w "4 system

dedi cated to °?‘??%fb‘€“‘i§f“6’6'é‘é PRS2 “?El“ ’Bﬂf’%‘{’ﬁhp’é "?Fﬁ?ﬁ "ﬂflﬁ‘l’“&?‘l Roper dqviFsrdepends op e (|
21 ) i L1 ust r depumaes and freeeftemregprnisfciedulst onecisd Thedetipnality ofrcampaduesiper confisupfodepdndst o

12, and exanyph e compad prigrermeduiconse goreeldigatbnby connecti ng vari ous nodul es

t oget heo are ShoWnhe kdipded pfaer thadiulésGonde botphysibaly ahd ISdaINSIhEphy3ial ddbnedkion ek houlds 3at

I ncor por at es b@coﬁ:&@@ﬁ& orli¥, brid tnEB A cohBesifoh i RIRRlcale B b s chHpR ikt shdi b L d buphhadt €S

Patent Appli g, ﬁt,tepmﬂ ﬁtogfe ol b Do MDA P i@l C 1S appl Tcat i on)

i ncor por at ed ﬁ‘f rence, a er, ) m?s a Menm
printhead. The MefjEE° NGRS ‘&"‘&’f'&ﬁ“‘%‘ﬂ ﬂ%ﬁ%‘fb" 1%’5'6'% ﬁ‘i?T“é‘f”’brl nt er
t hat pr oduce$neisid R adimalgieopnector 3 theqihes Hncgmost godyleshaye both3male ing lsmale cpipqeian thenofieyan of a
partic@bar winaicly be Snyreted intahyerdgsrGentrintmedylds oply haprtagnaleles Emag con@@Obutils is deiermipdd bkt | S
appr oxi mat el yundizh ot otiufe. AdibpEoRBdd@ds allod Mee Spieerdctdt bodBet Tt bErRosreR bt cithEBe@ atagieent he
printing i s kémplEmimdrcondight@ion. Nput i mage 10 shoul d be dithered or
error-diffusod foR st phfsRs tbhdesion bdi)dah i @k Lodpadt piviFihd@dies Provideluld R@ch S RLeridd

part i cul ar aBQ\LanQ]@E'in% folnof B&gﬁ}% pr’Sen-HHu?l'h@ t%§met- ﬂﬁal Ws LMdtL rlL achb e

stati OQ&” y and Plarltdg\r,oﬁdes I.Pe chxalpe xch data 1? Uans?néag%\%%l ggnltp(l;]nta%?%ég%‘ gﬂfi Pl'mru gnﬂht S,

printhéad is co dent | ca
The printer dtr}ﬂpa'éw"?ﬁ'y‘t‘,‘d’fﬁff"i‘ Fg%@“ §‘° 70 072 i el 010 Y o B 3 = o f“ﬁ‘f"l’?é’ﬁd

Power is supptrigiifaburdsnop heesgusol t battery housed in battery conpartnent 12.
The printhead i s Gwpicipaitetodile cobraremdiao hed typesi Nng when a busi ness card (or 15
simlar sized printabl«e meGhag)protessing M@iGEs inaicking DkridterMotie FIB)), ahet MotRIF@ESHOr 14
and fensl e CoQRRRMELSMobuletd1d HGindgl frdlséng HORIRGHR bhinRRly Afar s dRCEmplHbl §Senf Parlibl

printer mdu'otﬁer%eg like g&&ﬁ ?ma? Q%EX&.&&@J}%& GRE’ Wror Zgrpm;f *}ﬁo.oﬁr%%rnég dul e

220\; gg:ng' g?l (r:]apt ur Qegpmf.ﬁtodolnpncpﬁtéangdgnc 0] ule (nlgqa anElPects l\%odtﬁ?ﬂé%)St em

[
havi ng a fenﬁ?‘e““”ﬁt‘?ﬁ‘é‘@g‘&r‘nﬁg’ andrg TimstpoduelFi(yi6) 5‘%‘3?"?""5.‘?1'“?"%@'&"“’56”5?? o Fetissens or
and speci al i 2egenefiprdongiytrodgshdlgs¥hip within the canera 24. 20 A

conven#® onal view finder 25olag mpdulgsinchidint 28 Mablel(FIGH) @d 4 LesrModdeiFIG . 1soflad | Mage
IS captured vidars ate h6se thiki@eh BuHe tdPactpnter Gt lae cbmpiéuideperaalt df FREIREModNECThey do
transferred {Qncte\GiyReghifd bkr, ahmwve, p;loqdefagt o YRR SRR MtodEslard ickiR@becaliBdRd PUI at i on,

or storage. Enc%ongt‘f?}m‘%hgo Yebgt ncﬁlyﬁ\L&p%atgdq oﬁ'll:r%h@tévﬁis timer node simlar to

that found on regul ar caneras ows a Menory Modul e 30 conprising a
body 31, LCD 32. IN button 33. QUT button 34 and SELECT button 35. The
Menory Module 30 is a standard nodul e used for storing photographic imges
captured by the Canmera 20. 25 The nenory nodul e stores 48 i mages, each of
whi ch can be accessed eit hgicPiriEp/SHEEP RULEDT) Wa/RP t hunbnail resol ution.
Full resolution provides read and wite access zo i ndi vidual inages, and

t hunbnai | resol ution provides read access to 16 i mages at once in thunbnail
form The Menory Module 30 attaches to other nodules via a fenal e connector
36 or male connect or 37 The rral e and femal e connect ors aI I ow the rmdul e to

T 1 Y Y




40 when required. A sinple switch allows the Flash Mbdule to be explicitly
turned off to naximze battery life. FIG 6 shows a Tiner Mdule 60 that is
used to automate the taking of nultiple photos with the Camera Mdlll d02dp03
each photo separated by a specific tinme interval. The captured photos are
stored in MVYRIY2MBdul e 30. Any flash requirenents are haR§FAYoUPSShe
Canmera Modul e 20) and can therefore be ignored by the Tinmer Mdul e. The

Ti mer Modul e 60 consists of a body 61 hou] ng a LCD 62. START/ STOP button
63 and UNI TS button 64. SELECT button RECTI FI ED SHEET (RULE 91) | SA/EP
2 1 NOV 2003 WD 0’87"7‘%‘2‘“75&‘18/"}&?36&‘%‘8;3&%”“‘? TGRS 1 A LPmPR BFTE Yrtemahenct
tinme units afE™rhBHmmsedicae o imss rresessne and ahapsraglic rapipufetiontift sz : 1 gUpstraippsef U ner
Modul e 60 i nedmppck@antenmadeiés ere heymindds b fo 15 8d expreble f figgiaonsprofinord bt comecig variduagodillés e r
Modul e t akes opethe apdiveiin FiGsonw téhe Printer Mdule 10 via the Serial Bus. A
Laser Mpdule 70 igc 54‘1\6%6@pdni& nfobufethé- lncsmﬁteslam&t piiadidlo@cribdd inGQ ﬁxﬁbﬁteﬁate@ bOdy

71 cont ai Ni ngy @ As;;sm}(oqms.m Ag oo B .sq;; Jm.osm\%&mﬂmam QL algrents®

Laser Modul e, is ne

exanple is a° h"iwa'hmmmc’se C ‘i"'"h” 'I"H“ p"l'llg ,}’ dl\?ﬁa"uqo"é”"? 1'56&%?{ "&’? frist ‘%”H""Fﬂfffm e i n
that it does' ¥t PEr'e telps Qpmruse Apgied ‘t‘,‘?ﬁﬂ‘t’tﬂ"?"é“l" yidy Sinesehe p’lﬂ?"‘”ﬁ)‘i‘"ﬂ‘t@%‘l'%"l" pagh

exi sts as a fotipeerpxispaialy 22:5em in dipresier. g spacid S8 8Hmzeact Beqayst thetpantings ybi-tewtythe ibpiat image

provi ded bec auside ditese br cipd-ifiisd For 1B fernitsCHpicalyfadeinjptplinthedd Foya parfi@ B afipBdaivh B phgd- Nt O

ot her pen- | i kigh dRyehdbRShe prinkhead lo8&SRiiondMakiblids Gpadeb Misve padt Bie pakhtad) O NiEjet §HQJRA iy and
does not appgaposedsr afunflé ¥ride@icaPih ,&pﬁenﬁ%g,ﬂm Bus. 10 The Effects Mdul e shown

in FIG8 is an i nﬁi % Bl;rltgﬁg%sclonrx]pgse a ﬁxousm%theﬂemjelgnnlhteadq%w%rlssupp{x%gy GG ? number

of effects '?'E 2‘&?‘ es I i nter
Modul e 10. THEDEPPaEsdery ??5’?“5‘8’8‘ °df% “8°I"Y“5 ‘81 frmenge R 'P‘d’i’ig"b%?’ﬁgd ©ol or
changel. ands"pLssid pringgblemegip dsdnsertepinio siuy 1p. Male eonmeasns 1| apd Frmglpresprieais &S fagilitgieyepgnecgan of
housi ng cust o reofiues o thoprigrgodiidd.- a LCD 82. A CHOOSE button 83 allows a user
t o choose bet weerrFiGz shamsri@heraoifodutti2f. N enerh mddyl@sid® b podf-dn@MboScamefs clipbdacib rl UL t ON
84 al | ows t h@mpisi Brinted sPeh & aGiedns BRRuRS ihBGI T ertroduf cwﬁme‘mdp‘.fl hﬁfngm of the
chosen type. coE’ccﬁ,ﬁﬁmgu iahﬁec.eﬁf’ etmmg@nslénﬁ;a@mnu&mnﬁg cﬁ,Ltv.%ﬁ.RmLﬂﬂ?,mﬁge

store nt g romthe

Seri al “Bus. rvenupnal view h/qer 5'4 i v1 ed as w I?as aElrns caE£6S An |m1ge ls ca%u?c ﬁzr the TaFe%uttoﬁys act s
Modul e to be™ gh??é%’fdé'?f"t‘ 8‘ ‘8‘[“%1" '°d'8 W&W it f’ﬁ’f ‘é‘?“qWﬁ“@?ﬁ P siomeedme  shows
a Charact er §apertiYiodulertyo toptains a jelf-tirger madptinpilarito tha fppad g fegylsf uaaess-s Vbdul e (descri bed
above) that only FCthows 3Memorn Mpdgle 8axpmpeding pbody3d, LEP $2e@Ntbwtors®. QUT Guuynedi antl BHLECT OF
genre. Exanpiues 35. The Menhey Mbiug 3k 9064 RGdeIE wsdd for Sufrit photdiiayhic Biagey capnlfd by tliCamedlel 20

Di | berds as vk hemd$ msdiBTaada ¥s imp@ Cich o GnithRA Y] BSssch Qther MAQRALS S, ae&ﬁ.bmﬁsmﬁm h it

is an inmage Rl GRS mge,mm e alolss 6 UNRduE fdpes Ind ol ¥sotddon DO 0 SURLOM

el ectronics cmon m umn ” SELECT button 9 ows the user to choose the
effect that | gm ﬁ*gpgg'fi' wi th APPLY button 94. The Character l\/bdul e
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12 X[4] Row 3, Pixel 4 TMP, V3

13 X1} Row 4, Pixel 1 TMP

14 X[2] Row 4, Pixel 2 T™P

15 X[3} Row 4, Pixel 3 TMP

16 X[4) Row 4, Pixel 4 TMP, V4

17 Y[1} Vi T™P

18 Y[2] V2 T™MP

19 Y{3) V3 T™P

20 Y[4} V4 TMP (for output)
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" 14. An apparatus For sanpling a Bayer image having two di nensi onal Zﬁ%?
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cyclical buffers, as for the green sub-buffer. However, each buffcr is 30 bytes, but has a logical arrangement of 6 rows,
each containing 6 entries.
The address generation mechanism for the red and blue channels is different from the green channel. However,
35 rather than design two addressing mechanisms, it is possible 10 apply the green addressing scheme 1o the red and blue
channels, and simply use different values in look up tables. This reduces design complexity.
For red and blue there is no scaling between movement in kemel space and movement in the input space. There
is also no rotation.
The sampling process for a given 534 position line cannot begin until there are enough entries in Buffer |,
40 (placed there by a WhiteBalance/RangeExpansion Unit of an Image Enhancement Unit). This will occur 128 cycles after
the start of each new line. Obviously, green, red and blue generation must start at the same time.
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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14. An apparatus for sampling a Bayer image having two dimensional planes of red, green and blue pixels, the

apparatus comprising:
10 input means for rotating the green plane by 45°;

processing means for sequentially sampling an m x m pixel block of the rotated plane, where m is an integer
greater than I;
address means for providing an address for the m® samples by determining a starting address for a first of the
samples and thereafter applying a predetermined fixed sequence of offsets to obtain the addresses of the

15 remaining samples.
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