, €3ehl L&6Thj v[ 21 NOV 2003 WO 00/ 72259 -1 EFFECTS MODULE FOR COVPAQTY Ki! I}ﬁﬁ?R
SYSTEM PCT/ AUOO/ 00509 FI ELD OF THE | NVENTI ON The invention relates to an
effects nodul e useful in a digital inmaging system It is useful for
applying effects to 5 inages prior to printing in a conpact printer system
abl e to prin¥OoPYTRS%col or, business card size docunents fr oPREAAURMPPSHR about
the size of a pen. Reference nay be had to co-pendi ng applications claimng
priority from Australian Provisional Pat egt Application nunber PQ560 dated
25 May 1999. The co-pendi ng applications ‘déscribe rel ated nodul es and
nmet hods for inplenenting there@RPpRSULEYORBbRFACTYRINGER sYSH® CO- pendi ng
applications are as follows: 10 PCT Application Nunber Docket
No. PCT/ AUOO/ %%‘gg _E@FEWOI 00502PP02PCT/ AUOO/ 00503PPO3PCT/ AUOO/ 00504PP04
PCT/ AUD01005 00506 PPOSPCT/ AU00/ 00507PPO9PCTI AUOO/ 00508PP10PC
f / AUOO/ 00510PP12PCH/"KIPB Fierdod iestssiotet KUty $RIS rasmeyaescl is iefider trelgnsaios 6 PCTI A
U00/ 0053 5PP1 TMaBsATTRYREEHGEI EXOmRRPrinteNyARRITeONprinfiudicgies| besinest o bize dovwmenif foye depiten g
t echni ques hakeetthe e oftagent he mi ni at uri zati on of nunerous devices. Mbile
phones, 15 per sonadferdide giytbathad @ ScSperingdpplicAl@y didkn@riy priodiy Gorklhgthaliad brovisRhiB@® are very
conmon  exanplagsicaidn nduld& pdisgdiasada 9 Mg &od. PR c&mmgﬂappnm&s L@ Mde Rhred dhAies DA RdRlor SEEN

Lhe advant agGu |y G QRhE G006, AARLAGLHIAL & SCHRLAUSS TS The printer

Commer gjal Iy available printers are ['arge conpare to many of the devices
t hey coul d support. For instanc it is inpractical to carry a color
printer for the purpose of instgRE€TApPlisptiopRiymbe piReEkseaphyg t aken with known
conpact digital caneras. 20 A cdnpa8cwAyspostihead | hB®®! been jdescri bed in

co- pendi ng Pat ent Cooperation Trleapgrappdosezat i opsprz ed gi nul taneously to
t he present application and her g0yptTiUot/gas0s al €d [ DypogT 055 | ef erence: PCT A
| i cati on Nunber Docket Number PCT/[AUSE ARSIyt 62PETg007665781 J52

PCT/ AUOO/ 00579

00,
LING2LEE T (fA'S'oc":qofm"DC'J::Ag?OLQQE>92N063PCT/ALJO0/OO5
90MI58 It is known in sone conpa PCTAUNRI® such B canefas to provi de

on- board processing to apply effecfg"é’ﬂ%‘f?ﬂ’és | abefP® for |exanple the tine
and date. It is even known to hgveP§T48i0¥q050§ t o pr®&dlce clyist om | abel s,

al though these are 25 nornally gnl BCisUM0sI0T ext | e pr ol em with t hese
known devices is that they are JerpcwAudosae | n { nep13 ange|of effects

RECTI FI ED SHEET (RULE 91) | SA/ ER—% 1 myed 21 June 2001

PP11 2 1 NQU 2003 -2 provided. ."a“r;c'}ﬁ Blota ey @i —Putit in to the device
and are therefore fixed. A nore versat aegl-%-e—ua

8 ory devices is
desi rabl e. SUMVARY OF THE | NVENL EA ohe fotm The ihvention resides in
an effects nmodul e conprising: a body; _ an inmage processor w thin said body

t hat applles effects to a stored inmage; two or nore connection
means mcorpogé]%eg&fmﬂg"& a first one of the connection neans for
connecting said € ‘f'é‘fff‘?““rf?i‘&l’lfff‘e'“f teyhnigues prae leghiqRriminiapirization of rpmerays devigra Mabilppirengse e n
sai d el¥ ect srererddisial assiviant devifes| and figitloerey s yeay compupn txeplepaf Heminiggratioatndon | O
nmeans for connect®magdvigatiatkas@dt feeGlic sdvamgtiof nBerdelectréniclidssbragdiritpdciihiqirglis {pphmer. and dat a
bet ween sai dC@fnfexem&&mﬂnm&:@saﬁmeiomﬁakh&hanmdukea&s&@ccﬁld&faﬁslﬁamzﬂuﬂﬂﬂner In a

further for Muhh8ca ,mmu.apshnméfhdﬁsmsu St in@BuyFphifufihoog TRCerRvith BbwiRor® gc?}i’aﬁ%

printer systgmrgorrprl SI ng a body; an |mage processor wthin s

t hat a,R)olles one or fects to an (F:; stored in a first further
modul e of said 15°¢ '('5" 5'}9&"“5'?7"&?‘8?”“&‘95‘9@%?"‘“ %"'SWP"FB?“J"?EWE@ETW ¥4 means

i ncor por at ed“'l“f’f““%"&f’d’ By apglicpipraadherghy iacopppralgd RCrEHERAEL | on nmeans f or
connecting said effects nodLRQT ApplicatiomNummbery of/Padkeiipmhervier] and dat a bet ween
said effects nmodul e and sai Cfr;ﬁmg%;”hm *%45’!2‘2" e—and—the ot her i on
means for connecting said eff@isopsitt e torguigus provijdi ng pov*ﬂﬂ’mﬂﬂ@mmmm
bet ween said effects nodul e EmdudomesbNer _nodpm@s | n_a stlackabl e

In a still further formthe HCAMBOPSSMN resideMistn a net Hod of appl yi*iéiéene
or nore effects to a stored inage in a conpact printer system conprising

t he steps of readlivkgow iisehe sompactaelices malppe cafnera rrpRvideion-Bird mdceysing (papplyeif-at kb t 0 an
i mage pr oceskels for apple i ing el decl ieGindgbweb hecrcility® pdaictusbinGbaBChltiotga @&é ardM | 11 NG A
resul tant i nagaliylofly stnph @6 OMchrobikwit Gfese knoGnaitvicel k- thadidy dredlerly kad if tﬁ‘cﬂ;nbl:rof;-‘e%ec@f t he
invention wll be evident fromthe follow ng description. BRI EF DESCRI PTI ON
OF THE DRAWNGS In order to assist with describing preferred enbodi nents of
the invention, reference will be made to the following figures in which: 30

FIG1 is a printer nodul epdhGrbSHEER %ﬁ%ﬂgﬁpﬁ G31ts T‘“lmmmmmm““l“mm

nodul e;
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"FIG4 i's a conmunication nodule; ' FIG5 is a flash nodule; 35 FPET6APR0/R0509
tinmer nodule’ 40 FIG 7is a laser nodul e; FIG 8is an effects RessiNed: 21Janore0]
a charact er®'hodul e; FIG 10i s an adaptor nodule;FIG | 1lis a pen nodul e; FIG
12is a dispenser nodule; FIG 13is a first conpact printer configurai itdtﬁVI?[][B
14i s a second conpact printer configur aEA?Zn FIGI5is a third conpact

printer configuration; AMENDED SHEET I P 21 NOV 2003 WO 00l 72259 -3
FIGI bis ﬁovfd%ft}tncr&&m%}e bart tnqg tﬁJ dcﬁ&@ttdlagl&rc@}ok@ﬂd Aflofe erZatll'e %p@acpgn'n%rp@\p tive
view of the,effe tsablm)ue FIG 18 i s an expl oded vi ew of effects

nmodul e; andd B 19™S a bl ock SChEITB.tI c diagramof a central processor chip
for the effects nodul e. DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS
PCT/ AUOO/ 0OBDMARYEOH THESNENSION s described in terns of the application to a
conpagt printer &ykit@m)helidvenbnlrdsialden 4 BESE Sda00SmbRAE: the invention is not
limted to athg&s particul ar application but rather can be enployed_w th any
digital imagi r1yg system _Nonet hel ess, the conpact printer system provides a
conveni ent aét‘f\‘/’??%?‘iﬁﬁ’h‘f’"’?“ﬁa‘e\m’t‘l‘f“TPB"“éi%f%err"Pfiéffﬁ“ﬁ@aéf@fdd?‘?gs of the effects 10
modul e i nveme eramare cdRestiéon meangindomorfidd@Bald bddp a ffidt ong dfi the @nnagtien rehre fnconratingaig effects
nodul es  t hatodiil©g e bus rovidipbkeand b8 ten Bid oftbc ol SidR4IA stoked Chiald sflARd orrBRGHALAS: Can

be at16 ac hedmcgrgqor Qﬂegﬁpﬁﬁ JfJetg Ml@% 2% glgnkg pB&Jr %Fd%lta bgtggc]; 'sa%q:?l?c‘s m%letar% ﬁmh} ow a

user-definable s tion usl ness- Sl zed printing mages can al so be
transferred"‘td?'?fh‘t“dﬁ‘e‘a@b?f’ﬂ%f&t printer to another without the use of a
secondary conputlep fughesforythe inyention residesimancefests mpdule fopd compaet priniten syetenf @umsising al | ow
straightforasadyd i nteraction. 15 A-conpact printer systemconfiguration :
consi sts ofmana@wmétor Q.th.nqgma,cttm ;tg,te@tn@ be iPRAMAD R GGrtdla £:Q ARhP Rbaute Et%tt
conpagt printer m slstc has a nction that contributes to the overall

funct? onal i TV 0" tHhE>Far ti cul ar conpact printer configuration. Each conpact
printer nodH?¥ s °‘t“’5}°f5‘i°e BpansinceTResptddn seid Resly. p istronef theycopnaqion mepny &F eoprleqtipe said effects
connect i ng mudiléto @bus erovidigppacind fhta bedvesh saitizdieels @sdute andfsd it fuAker GNP hnd the other

pen- shaped od.e.vau&ﬁneanmemheaagg Hid Ofect! A&uIE BAPA plovidikelpblefind S\t &n HRRBRE SR afdne
nunber and [{'r}{lprenogules CONRAG. R l.nter modul es connected. The functionality of
a coppact printer confli uratlon depends 20 on_ the conpact printer nodul es
in thé given corfffﬁﬂrﬁﬁ‘t"?'ﬁ’ﬁ“ ‘her’ﬂ‘e“‘t?bﬁii%?&‘f‘aBF‘P%P%PP'YI‘PEHHP%!'s"“’cfg’r?ﬁé’(?ts“"ﬁ‘b't“ﬁg°‘"a
physi cal | y camrict pringsr evatkm spmprifingthpitepsifical connection al |l ows nodul es to be
connect ed irendwxd@brdemage&aﬁiaﬁrhaorhgag:icmahoﬁmeﬁtcisan is taken care of by the

conpact prigd Pglﬁ{gagggalc@gﬁcmsaldst@cdmsc t hat provi des power, allows the nodul es
to self con or, the transfer of data. In terns of

physi cal co“ﬁ'rtl'g atresul%"“?‘r%c't°m8’rﬁ§)%é {'%t er nodul es consist of a central
body?3 a mal e corfiteket aurgef trednvenien vithbr cvidgaifiom te &fening desgsintinsct or at t he ot her.
Si nce npbst nodul es have both a nale and femal e connector, the npbdul es can

typical ly hsrErorseratroN onTRIYRAMIGEY . Certain nodules only have a male or a
femal e connect Or[n ?rFelron ags Wchh dc§a|g| t[)ergfcncpem%oabr%ntg Q‘ﬁ]& in cﬂt?o%lrgcr%tge Wllli emaEEQQ: l. e.

Adapt or d@{g owt ese Sl ng e- connect or e connecte at
ei ther end BB B GEA“N8hpact printer configuration. A four wire physi cal
connétt i on Rfet waesprigte] modiie conpact printer nodul es provides the |ogical
connect i on F3D2 bat aveed¢tahddaen i n t he form of the conpact printer Serial Bus.
The corrpactplcpji N Ehemas modile; BUs provi des power to each nodul e, and provides
t he neans yhi.ch datnzla !msm(tdrlansferred bet ween nmodul es, Inportantly, the
conmpact pri n? er ‘erral acconpanyi ng protocol provides the nmeans by
whi ch the (,F(‘)qﬂ)adt“}ﬁf't"t‘ﬂ"é’r system aut o- configures, reducing the
user 33 nt er ffifee bwtdenmanet he end-user. Conpact printer nodul es can be
grouped i ntrs ¢ hrigAastdmp@gs: 35 1 mage processing nodul es including a Printer
Modul e (FI (;,C,lg, 1 Eon CRITE T 84, {ybdul e (FIG2), and a Menory Module (FIG 3). |Image
processi ng dules are primarily what sets the conpact printer system apart
from ot her b%% I‘i%@a’%(ﬂ"‘e@? | mage processing nodul es capture, print, store
or mani pul d®0phvmedpptanviude; i nages; housekeepi ng nodul es i ncl udi ng an
Adaptter Modw B (ifdgen héiple; an Effects Modul e (FIG 8), a Conmuni cations Mdul.e
(FIG 4). angt Tgmgenwpq&he (FI G 6). Housekeepi ng modul es provide services
to ot her nqg,_pi s, A0 or exten ded %Ctl onality to other nodul es: and
i sol ated es 1 ncludi r|p & Peh Mbdul e (FIG 11) and a Laser Module (FIG
7). 1sol at € Hodiﬂsé‘sndefP’EPa‘t'Pfﬁ’scéwt‘%HP“%ttach to the conpact printer system
but are corffsi Bt ed athitdroreppe ribentonfgbratgmy ot her nodul e. They do not necessarily
require power, and nmay even pr dl ‘thEI r_own power. Isolated Mdules are
l&%l

defi ned because the functionali Bvide is typically incorporated
into other pen-like devices. RECTI SHEET (RULE 91) ISA/EP 21 NOV 2003
WO 00/ 72259 PCT/ AUO0/ 00509 -4 Al t hough housekeepi ng nmodul es and isol at ed
rmdul es are useful corrponents |n a corrpact pr| nt er system they are extras
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"15 simlar sized printable nedia) is inserted into slot 3. Mle cozr]eucotor
14 and femal e connector 15 facilitate connection of other nodul es t 4 2003
printer nodule 10. FIG 2 shows a camera nodul e 20. The camera nodul e
provi des a R&)E -?{%d shoot canera conponent to the corrpact ri n@{ I system
as a neans o 576 ring images. The camera nodul e conpri sé’ gv
havi ng a femal e connector 22. Alens 23 directs an imge to an i mage sensor
and specialized image processing chip withsn the canera 24. 20 A
conventional view finder 25 is provided as well as a lens cap 26. An inmage
i s captured W6t hefodt kepdsuptitnmnatios pushed. Capt ured i mages are
transferred t&GIngapErspenibeaicwhMideffeas ddduld or subsequent printing, mani pul ati on)
or storage. T 188 mRkpRadDEks B AtB@okRAkI NS a sel f tinmer node sinmilar to

that found on Frcﬁg}s'!xﬁ&ks@t@ﬂﬁgﬁagn m 5tla et ppddQWR iR R IIREY mdiid Ul € 30 conprising a
body 31,.LCD 32) IN button 3 OUT button 34 and SELECT button 35. The

Menory I\/?)dul e 30 is a standard module used for storing photographic imges
captured by t FETAAEROESCRIGIONDE THERREREREED EMBARINENIS st or es 48 i mages, each of
whi ch can be accesSheventop indepcriled in feyis pf the apalisption 19 £ramRaT Printer systerps iityillbp dnderstoarfiagitei on.
Ful | resol uti dmengpnivd thewed to thigeintiaiackpphiFatidn dut RO ex8 Be etngloypdrndlh any dlgirel imagingages, and

t hunbnai | r es ObrdhdiegtnhePdnpiti [HREG sybi@yibvida & Sbvericdt ehvBonmEnbif) @!5ch Rldes@IBOR ditdils dr ewaral |
form The MenakdieMadihe 30 attaches to other nodules via a fenal e connector

36 or male connect eerfemizm p.theo Bk a,@mmf mlmsd..@mn&gaepm, a@Jmt,,van&ebgs fodul e to
be connect ed Eil IK}g al rl]ogl{cicGane attac %d and%%chcd !%Imr at I t rpm*ler conlr gurauoryto <r>w {)uécr %:gvg dsolzul;n? m

the 30 Printer

source, such Hdusespaeizd WB‘HEI [Irgeges &&n Ysg hﬁfﬁhf‘?ﬁ?ﬁ"&fﬁ?”ﬂ?ﬁ‘dﬂ’f"é’ ‘°4?{'P"‘F’§” iR YR A FI G
4. The conmun |S°e°aianmmwam Modyley havg prainimyl usergyferfase 1o glay wraightfprwandiiniemgign.g cabl e 42

t hat ted¥ nates i nAeompapiinteoyntematnbgueion Fregsts ofra ndner ofxonarnminttr@pduleGdringetedaopeter. as  a
USB port. RS2&2h &@pait finteftdbulehis a fhadiablialbntriBides to the dver@l] fpRTHARN bf @ pahieulScoladl prn@r 40
al  ows the coudpehioR Edchdofface bl iRBliciQypl iy G IRTIEH a e piidsiR ATIEGS w.m\ém n so
connecte d i m@&?é: pﬁr&pmcgﬁes Ur&ﬂ EII L%El&e?eq:nt;ﬁa %cglpe 'Phb@ngﬁ;l Q{EB léc;m%lct ﬁ:ﬂe‘}i de(! cc%e ng rolr gu S

rmdL” €s Of t h%enu ap g pac nte! X‘?Julc [« nnectcd cfu ctlon ltyol'a 0! i ! jO! CPCI’)dS
capt ureg i mges w‘h"? apc'l’ g to tRe "r‘féCV\? Ff‘hﬁd 5

printi ng to bé“‘i’fﬁ‘l’"l?%ft?éﬂ“f"ﬁ’t"b‘“’c"l’fé“’ﬂf?“?ﬁ‘@'rm" m)dul e 10 and the menory nodul e
30. A Flash Mdul eT™sgmpag prsteeypadulds ppnfegt bothiphysicaiyandipeieally ThaphisiFabeometignglioysresdules i
generate a f| &sbanagiediinani drdas dnd webgical Sohneiaeintalerecer o1ty Yrlcotpagrria SeiaBist: hbus e Caner a
Modul e 20. Therovidespoder, Mowkite @odalbsisellomfigiraandptokia formauksrath. 2 f emal e connect or
52 and nal e COoNNeCk fms ¥ahysidatcornddtbh. %ﬁ&mbaa%mmmmwﬂ&muﬁwy Thge Slash

g/f)?r;: g gﬁn ?ELQ td'a&iqlfcl'nﬁe 3 }cgpa&vﬁeq’ gySmer]!%st QE!HIEsh i%?g:ifﬂiﬂ:; buﬁ;t::m :;d::': A

maxi m ze bat t gFlc lyq)c ?onnecteﬁr ngg%:r Cenal mod Itisoq K/B%P
aut omat e the ?“ﬁ@"‘d‘f’d“l'rtﬂd‘t”i%‘l‘%“"f)ﬂ'ﬁ‘f ‘B’ﬁ"’ W“E HrrEHPEMCUTHIP LN eithep epd of a givepy

phot o separ at E"G’P%‘yﬂ'ﬁf“@?ﬁé‘&ﬁ"ﬁ c time interval. The captured photos arc stored
in Menory Modul e 3®four Ajmgphysicab@imectiandervernaitthrdompag) printeivaeriiks metidis yhe bofia! coinsn a

Modul e 20, anbkweaiher i @F BindF B chifipact wimerS@iak By Tht dd@padt pirRf ScidDEbIprévides power toldadhB I

Modul e 60 CONmbdait, SndPrbvidds tR Qrebits bP Whidh Qddid ABfeed beflebn GrddulesIAsRTH iy omial brinRiserB and

UNI TS b tt Us an 11¢) () Sﬁﬂ ;‘EIL Cct (S 1) thied |y} 1]
2003 V\ouoo?gzgég %G"T?"ﬁgg Jg"l'm%]”-5 65 E’Jl“l'*:@’ms thige- ‘(Jgglr"gt“g’ms’ﬁ @?{EE m%%’uni ts

and the nunbef of 4 dg""é?mee" by UNITS button 64. The Tiner Mdul e 60

i ncl udes a mal e co H@EP‘H‘F”B"S“"&F?H"‘F@W Mo WEMRECt or 67. The Timer Modul e
takes i#% power from tHe Primisc@mcernbrrerdes peudipg aPrips Modgis (RIGHY. a Bypers Mpdule (FiTR). o
separ at e poweand si¥enoy Moduls (Fi3). dmpgeeproprsping modptes dre brignaril Ywhit aetsehe caivibeehiptingsr syl miagart 8¢w0Wn
in FIG 7. Theotheg@elike mdulnegcﬁﬁemmm Gpt@é, prit, B@@dlmarifula@ @idtogriphit iMEhesa

Convenj[i onal 5 laser point eEou@ﬂ&b‘n@-ﬁ&desbﬂluﬂﬂSntﬁlaﬁterﬁ\?odulﬁ\ﬁﬁtl&)Qn éfl@c%@v{odm*)g is
a term nal nng&umﬁmcjaltons%bu)é (}G@Aﬁ deQermﬁ%BﬁeQﬁQ E)’ Ho‘m!e%ﬂ ljno@uleig %ldﬁél@l@lo%t %M@esml e

COI’lI’lECtSU’ 73. é.{’i dI ap I sol ated oes not
. or cxlende nc onnht to other mo ues
perform any | mage %OI’ ag , pr OCGSSIIfnﬁ It exists as

functional ~addi t| on to the E‘ﬂ”r‘ﬁﬂ&’?f’t‘"sb'}c'f“f‘flgé?"“g’% ”’I"{‘d“l"é”’mpﬁ'{il“’d"ea Ig@tdause

| aser poi nt er ™Sursgr bessthapgttash o hpjomesft Pyntet syter Py e5¢ PRI yiindgpesdantiofpey oteranqdulej Trey do

devi ces. The togg@snarilyipaiirt @wa.onimay (@ piotids theivawn porvudsolagd Ninddiey aradatthedho@se k0t appear
as a devi ce Ofinclididity B&yposilic ifBipREally ihédrpdri@ inofofhe pen Gkeibdedl € shown in FIG 8 i s an

i mge processing nodule. It allows a user to select a nunber of effects and
applies themto the current image stored in the Printer Mddule 10 or ot her
nodul e having an inmage st RECTIFIED SHEET RULE byspppders, clip-art,
captions, warps, color changes, and painting styles. The Effects I\/bdul e
conprises a body 81 housing custom el ectronics and an optional LCD 82. The
LCD is optional as data fromthe Effects Mdul e can be transferred to

anot her rmdul e for di splay. A CHOOSE button 83 allows a user to choose

11" £ £ g Y Y A ~r1 r~s~v . 12 1




* When the user presses the "Take" button 27 on the Camera Mdul e ZON%q I@V 2003
image is captured by the canmera 24 and transferred to the Printer
10. Each tine a business card is inserted into the printer the captured

image is pr | f the user presses "Take" on the
again) the %c?g'gﬁgge in the Printer Module is replaced by gﬁ“ﬁ(ﬁg&g’éw i mge.
If the Canera Modul e i s subsequently detached fromthe conpact printer

system the captured image remains in the_Printer Mdule, and can be
printed out as many tinmes as desired. The Canmera Mddule is sinply there to
capture inmages to Abouglhasasdpirgmodulyeandipolated reoduldy/lyeisdfub compope@s ih 5 cogippenpeintensydiemy theme r
conf i gur at i onaré ditrayii b GlemaicdvBaDT iyiagdfidalesding ard Ghoiogapbiomaniedti@dLift dee tihBllusiativhd ofptir at | on
of FIG 20 14. cohﬂcl&hﬂnﬁ‘dﬁh@d’i& A& Fids 1 Bl1532nd SxampieR@fighBafhs pbdBedbf@nnettvgvribuy mbdQles
transfer irragg%gpe,tmrhﬁggeuﬂﬁl nter Mdule |0 and a storage area contai ned

in the nory rn.selects the | eshl 1. Lh 2[Tor'y
Modul e, I\ézind t hen e| hgowsapml&r ?E‘hta“"c%msa o tHe. r%%ﬁﬁpnggp"hﬁgﬁ%{]éb gd “aci ng
what ever i magB* RGP HieAm ‘ﬁ%‘i"ﬁi‘“‘t‘?f&?“éﬁ"‘“ ab‘l’""“b%"ﬁﬁ‘?’“?ﬁ@""ﬂﬂ P’r'érﬁ‘i“ ‘a‘é“"t rom
the Printer MS&uAwEh e yMemisepriathrad The Meret prigfiggdis ?ﬂmﬁetemtnﬁ'%'%emeymwwe The
Menory Modul elesldgwin prioArplcres pradusya yrind pags @irghartivgjar y@th Singsfthe primthenth prings fots at 1600 érg; eatto
the Printer Miglsdpfroxindfely M sluh inRikrfbielVB0 by INBBLM HEt. K2R BEpribingib bidedh Iﬂ)uﬁmﬂei ven
sye t em 1ex t gggttnﬁe {)ﬁtﬁm Et?r;%bﬁtffuséafror &%Qﬁ?Tﬂngg}tah&?pxﬁ%eﬁrfopx ﬁ,@lcu.aAp,gltamn grory
u . |
anot her for sug'ézgﬁeear?“%eﬁdﬁmgb”p onmm%sh'% 'loﬁﬁ%‘ﬁ)‘éé\?olg;ﬂam 5559 ttgeaaé:'ﬁed
to a Menory MSERPFEPBPYRY &P NEA %" YEHDEET ™ bri nter system) as shown in FIG
15, the user can "Thapciarer magylelQegmpaserd body 1} hepsing b ermist pRARGH Ravwer is peniedy afifesredr ¢
to the speci f batasy hoysed dnebatiery) epippartmini 2.{Theeprii@ad igagvivpted to RAmeepcaprintiny whenaesingsy cardiof mages
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Pressi ng thgv Bt button 84 increnents or decrenents th& E’f‘f"g%(fogﬂunber
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PC T/ AUO0/ 00509 -11 The painting styles effect node lets the user apply a
painting style to an i magRECTIFIED SMEET (RULE 9BasA¢ew be changed into an

i npressionist drawing of the original, or drawn with a variety of brush
strokes froma limted color palette. Painting styles also includes limted
tiling effects. These painting styles do not utilize Iighting calcul ations.
Oertarn types of rretallrc or burrp -map based par ntrng 5 effects are




09/1 13.054Utilisation of Ima a Illumnation Effects in Photo ra hs
Since the effects are coupled with the VARK i npl ementation, there i< IndV 2003
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1 Each pixel of a compact printer image is therefore represented by 24 bits: 8 bits each of L*, a*, and b*. The total

image size is therefore 1,361,700 bytes (850 x 534 x 3).
Each image processing module is able to access the image stored in the Printer Module. The access is either to
read the image from the Printer Module, or to write a new image to the Printer Module.
40 The communications protocol for image access to the Printer Module provides a choice of internal image

organization. Images can be accessed either as 850 x 534 or as 534 x 850. They can also be accessed in interleaved or
planar format. When accessed as interleaved, each pixel in the image is read or written as 24 bits: 8 bits each of L*, a*, b*.
When accessed as planar, each of the color planes can be read or written independently. The entire image of L* pixels, a*

pixels or b* pixels can be read or written at a time.
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The Effects Module 80 s an image processing module. It allows a user 10 select a number of effects and applies
them to the current image in the Printer Module 10. The effects include borders, clip-art, captions, warps, color changes,
and painting styles.

FIG 17 shows a magnified perspective view of the Effects Module 80, as previously described with reference to

5 FIG 8. As shown in FIG 17. the optional LCD 82 is showing all segments active. It is convenient to include the LCD in
the module but as all data can be available on the serial bus it would be possible to configure a single LCD module that
could display information from any module.

FIG 18 shows an exploded view of the Effects Module 80. The Effects Module comprises a LCD 82 mounted
on a flexible printed circuit board (PCB) 300. Also formed on the PCB 300 is an image processor that is suitably an

10 application specific integrated circuit known as the Effects Module Central Processor (EMCP) 350,

The SELECT button 84 is a double button and operates in the manner of a known rocker switch to increment or
decrement the effect number. Selections made using the SELECT button 84 are communicated to the PCB 300 via contact
3o1.

The flexible PCB 300 is mounted on a support 303 of chassis molding 302. In the preferred embodiment the

15 PCB 300 is mounted such that the LCD 82 lies substantially parallel with a front face 304 of the support 303. The flexible
PCB 300 passes over the support such that the EMCP 350 lies substantially parallel with a back face 305 of the support
303. The flexible PCB 300 passes under the EMCP and extends away from the base 306 of the chassis molding 302.

The contact 301 conforms to a curved edge of the support 303 allowing the base of SELECT button 84 to lie
substantially parallel with a side face 310 of the support.

20 The male bayonet connector 86 comprises a cap molding 307, a latch strip 308 and a plurality of contact strips
309. The upper end of the cap molding is essentially dome-shaped and comprises two holes 311 positioned diametrically
opposite each other. The holes 311 are positioned and shaped to receive the folded ends 312 of latch strip 308.

The lower end of the cap molding 307 comprises an elongated section 313 that is shaped to carry contact strips
309. The contact strips extend from the upper end of the cap molding, where they form part of the male connector 86, to

25 the bottom of the elongated section 313. The bottom of the elongated section fits into a recess 314 in the base 306 of the
chassis molding such thart the contact strips 309 form part of the female bayonet connector 87.

Raised portions 315 of the contact strips 309 fit into an aperture 316 in the elongated section 313 of the cap
molding. Contacts on the flexible PCB 300 mate with the raised portions 315 to make contact with the Serial Bus,

The CHOOSE button 83 and the APPLY button 85 are incorporated in a molding 317. A contact in the base of

30 the molding for each button connects with the PCB 300 when one or other of the buttons is pressed.

The internal components of the Effccts Module 80 are contained within a metal extrusion 318 that comprises a
plurality of apertures. It is clear from FIG 18 the manner in which the buttons 83, 84 and 85, and the male connector 86
protrude from the extrusion through the associated apertures to perform their function.

A fascia molding 319 clips into the aperture 320 and provides a protective cover for the LCD 82.

35 The Effects Module 80 connects to a compact printer configuration via the male connector 86 or the female
connector 87. Either the male or the female bayonet connector joins the Effects Module to the Serial Bus via contact
strips 309. Power may be provided to the Effects Module from the Printer Module 10 via the Serial Bus.

Alternatively, the Effects Module may be connected to a compact printer configuration via both the male and
female bayonet connectors. An example of this principle is shown in FIG 16 where the Memory Module 30 is connected

40 via both its male and female connectors.

The Effects Module may be used to select an effect and then to apply that effect to the current image in the
Printer Module 10 or in the Memory Module 30.

The LCD 82 provides feedback in the form of an effect type 321 and number 322, and an animated thermometer
323 that is shown while the effect is being applied to the image.
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different result to warping the image followed by adding a border.

Image borders can range from simple white to elaborate and complex designs. Some borders incorporate the
image, but the majority of borders and frames are straightforward, consisting of one image being overlaid over another.

Clip-ant consist of photographic and stylized cartoon characters and images inserted into the image at a specific

25 location. The characters and clip-art included in a general Effects Module would require little or no licensing. Examples
include clowns, action figures, smiley faces, ugly faces, animals and specific objects.

Captions consist of speech bubbles, lines of text or other textual effects applied to an image. Examples include
“Happy Birthday!”, “How old are you?”", “It was this big!"”, “Wow!”, “Help!” .

No effort is made to interpret the image before the caption is added. For a given effect number a specific caption

30 is added at a specific fixed place in the image.

Captions are overlaid as graphics. Therefore they can include anything and be in any language, any color
combination, and be in multiple fonts. The user is unable to change any part of the caption or style - the caption is simply
added to the image. A choice between 100 captions is envisaged.

Images can be warped using the Warp effect type. Each warp effect number affects a fixed area of the image,

35 which can be the entire image, or a limited part of the image. As with other effect modes, no effort is made to interpret the
image before the warp is applied. For a given effect number, the specific warp is added at a specific fixed place in the
image.

Some warps are specifically designed to affect a face image, although there is no specific face detection
mechanism. Instead, the warp is applied to the part of the image where the face should be. For these warps, the effect is

40 applied to the relevant part of the image irrespective of whether a face is present in that part of the image.

It is often desirable to transform an image in terms of color. Simple color effects include removal of color to

produce a grey-scale image or a sepia tone image. More complex effects include exaggeration of certain colors,

substitution of one color for another and the like.
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10 The EMCP 350 is a single chip containing a standard RISC processor core 351 with DSP 352 for fast integer

multiplication and a small memory. The EMCP 350 includes a ROM 353 for software and data storage and RAM 354 for
variable storage. Bus interface 355 communicates with the Serial Bus for transfer of an image to and from the Effects
Module B0.
Also included in the EMCP is a memory decoder 356 and parallel interface 357 (that communicates with the
15 LCD and various buttons).
The EMCP need not contain memory for storing an image since the image is retrieved from an image source,

has the effect applied and is returned to the image source. Nonetheless, local memory may be provided for image storage

if desired.
The software running on the EMCP is a limited subset of the VARK language and a lookup table of VARK

20 scripts as described in co-pending United States Patent Applications whose USSNs are as foliows:

USSN Tme

09/113,060 Digital Instant Printing Camera with Image Processing Capability

09/113,070 Image Transformation Means Including User Interface

09/112,777 Producing Automatic "Painting” Effects in Images

09/113,224 Digital Image Warping System

09/112,804 Digital Image Region Detection Method and Apparatus

09/112,805 Brush Stroke Paleite Feedback Method for Automatic Digital "Painting” Effects

09/112,797 Utilising of Brush Stroking Techniques in the Generation of Computer Images

09/113.071 Camera System with Computer Language Interpreter

09/113.091 Bump Map Compositing for Simulated Digital Painting Effects

09/112,753 Production of Artistic Effects in images Utilising Restricted Gamut Spaces

09/113.055 Utilisation of Image Tiling Effects in Photographs

09/113,057 Utilisation of Image Texture Mapping in Photopraphs

09/113.054 Utilisation of Image INlumination Effects in Photographs

Since the effects are coupled with the VARK implementation, there is no specific future-proofing required.
The combination of the Effects Module 80 with the Printer Module 10 constitutes a minimum compact printer
system that allows one or more effects to be applied to an image stored in the Printer Module and printed directly. The
25 combination of the Memory Module 30 with a Camera Module 20 constitutes a digital imaging system. This combination
allows an image captured by the Camera Module to be stored in the Memory Module.
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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11. The effects module of claim 1 wherein one of said connection means comprises a female bayonet fitting

I—

providing physical connection between said effects module and a module storing said stored image.
12. The effects module of claim 1 wherein said bus is a Serial Bus.
30 13. The effects module of claim | wherein said bus enables said effects module to be controlled externally allowing
said one or more effects to be applied to external stored images.
14. An effects module for a compact printer system comprising:
a body;
an image processor within said body that applies one or more effects to an image stored in a first further module
35 of said compact printer system;
two or more connection means incorporated in said body, a first one of the connection means for connecting
said effects module to a bus providing power and data between said effects module and said first further module
and the other connection means for connecting said effects module to a bus providing power and data between

said effects module and further modules in a stackable manner.

40 15. The effects module of claim 14 wherein said first further module is a printer module.
16. The effects module of claim 14 wherein said first further module is a memory module.
17. A method of applying one or more effects to a stored image in a compact printer system comprising the steps of:

reading said stored image from a first storage location to an image processor;
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