EP 0 295105 B1 Descri pti on BACKGROUND OF THE | NVENTI ON 5 Field of the

I nvention The present invention relates %? | mage processing nethod for
processing an image in the form of dl%‘{ %nal s and an apparat us
therefor, and nore particularly to an image processing nethod for pseudo
i nt er medi - atResedptionr epr oducti on by digitization of input inage and an
apparatus therefor. 10 Rel ated Background Art There are already known
printers of [BAGKBBOUNDOF AHEINVENTIANG. fornming a record by printing dots or

not , such\ﬁas Iaser Searth !ari nter (LBP) or ink jet printer. For reproducing

an i mage e den5|ty such as a 15 photograph or a screentone

original wth én?ﬂve%Po% uaf%eslé anlm SGitba 2 Palelsi) 5 gf'?o%nofn?g%
ge e od for p s; am age In the

data read fr E&agll 9£ élhew fg‘; a2 s raéees. % 48 nmedi-

i mage proces ﬁﬂ’ @?ﬁ“ gnu h&%an é foFepro uct 1 on.

so-cal |l ed g r et J use one o suc pseudo internedi ate

t one procesmg&gm&%ﬁ&njﬁal d dither method is advantageous in that it is

capabl e of s ernmedi ate tone reproduction with 20 a sinple

har dwar e st r uct tHefb afd Hiteatly kidwApdn@yd of BiSdry reddetfinginfetha s, Sofiih @4 r8sbrdy pintihgdotsnhdi Guch
dr awbacks: ( las ldeérbesthl prénter (LBRO® inRgdt bititei. FoMaproducihd arnighagepathlirteringdidtedensitysadh as a
t he repr odsic @totodr@per a\kupsentoliecoriginal gitatoplisg dpparstueandaying suchrbigary printen, tilesimage data
printed i magaeadifiomsudhetigial witrettermgdidtéione arapracesses by dnjimagerptbe¢s@ing vitpaitfort deeudo inter-
ori gi nal contnsediate ténemprodution.mages or characters, the image quality is

det eri or at ed asThelse-calleghditberamethor is widsla tsed psene of suthpseusp intseturgiate tonp processing nigtods.
dranwback (1) caPaidrditherawthedisadygnizgeayrindhdsitis gppabie ¢ferld Resysiaintegnediate tenereprpgyction with
appl i ed t & t Ieeimpisherdwaresiile andevith oW cpyiehyis epgedatedypitn fotlowingedrawbakBiack (2)
can be reduced f'b?ef'%‘i{‘afﬁfﬂeé’awn BloiseriagerpaHerBrinigtmed gy he F"cp"ﬁd‘é"eﬂ hingd whanithe gjginal is

obt ai n satlsfacT F‘GQﬁf't‘:"F"mﬂslalpE' eq igpgey thys dsptionp a hat pgr.a
screentone | mag@ “’?fé : "j°ﬁ:ﬁ ‘?e" 7P 'PRP A ERLers Eaggaggﬂ 'g %‘g Sfihee
require a_conpl : e eter| rat | eren nt
e
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ngu E%o fibdiba L mérfa;at. rendlx
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for exanple hyeﬁgerﬁlet J,oy and L. Steinberg in "An'a aptlve a go- rithmtf or

spati & gefY SCHAsBA on thib BackGola 4 Ropmbrts &8 Acably B8itgsde oh Sb-daiidicohir diip&Hsibr Mbthd
of i nput | NMagg oRkdr8uchp¥eudd HternR8EE tdR8 plobi@siflgnsi ty error between the i nput

i mge data and fHererdispetbion MRtER, dilodedifd branpléby RUS HioftDanp L)XSditbergHD'An hiduptive aigo-
conser Vi ng t hithnobl spatibgrey svaIg'S SDEMBDideyt, is Shiedatefzed Ak binkir§ figitisrig@Ninpae inkagel dats, by dis-
superi or to tpamsingtrerdemsiy tira hetdesh thdieput meEgé dala ami theonutput igRgeOditeCibto surroamdhg pixels,
resol uti on§ [therebysoraarsiogihebrgthalimade ddnsiwbacks of formation of specific
stripe patt er nsSuch etréralispersiéronethed s miperipr ta thecaforsmentinoed ditheyanathad indenegenmydudtion and
noi ses i n t heaedolution bugis assogiated with dreweackseffgunationef specitiastrive eatiets inghe upidarmdensiéprea
For avoi di ng o§the inage adsagraplar geises i ke higblighbrtaa 9f the dmage dye tp pesiieraddpt fogpatian anp| e
in the U S. Pat B?\'P!O"’Eﬂs-s“@@’awp@%s 8%’@“36‘1‘!§'1°de%9§?"8"?8°5$‘2‘5’%ﬁ'ﬂp'ﬂst'l&“? Beenty Uy
Such™gr r 0f® diAshBABSIR VSt B1§d25 wddisrA-5,P08,960) r| I usabl ein a Cof‘al 8 .

appar at us uti | i 240§ derest rmeg*eg ﬁ?t cfgrgv r' fys utff i
lgg?a% (ﬁ' HQS éﬂ’hg sclosed |r‘§§ glrﬁgf ﬁa?{gﬁ ?§

risetoaf0|. sem Such seria anmn
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the US. Ratepf ol Srld i ocksing 8 ﬂiﬁ:& %;agn
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at first in ggy ﬁéﬁg}hé
processing by e?SrFo‘?srfrdm tﬁp%ﬂa?ﬁ}e BRiISR so th: %pﬁBd’n%%mQ'phi@itlﬂ f tHa area (b) cannot
processi ng t N abHigvee coseduBf %Eiﬁénntﬁn%}tya%&rd Hatee REodeShglol tREASaTh)AAd thit HRAHR
to the area ((B))mud\ﬁahr@rﬁmelsfy dkdt 4 Mack ik dAitiRdoinagkygi t 1 zi ng of the area (b),

No carry-eyer eAk®ths bihdrp oiyitidiey oh2536h ahd 2568y fikeR \6Pdakilink & thS4ted @RrkquiteyBnODiRforiation
bi nary di gi tigshérgedih the biRarg digitizingd) the 8t Braif2nd) Fixelsdi a2 B of thiOar8(H). Pidbdr Yinsry digitizing
di scont i nui t yaapplecachielad tuute helideie ofsuchcesSinforghatidn at the baundmy ¢fahe apead (<) bad (b)pénd a
t he area (b),stredkisfogrediomgpid bogmlatyo a streak or a black |ine on the boundary.
50 Al so t h¥owiefeeange ielingdettd Figm A arfd 2B §6 funtherreepldBidtthe giieatcbrmatis op the ihoundarg of
in the ar & (thgprecespingraeegs.error i nformati on generated in the bi narY

di gi tizing of t kauseonsideng caea af yhlizing|as X Sergetispersommatyr showrinZisezts ("b’)h"hp‘l"ﬂﬁﬁ%?r'"'
bi nary di gi t i 95eie@n &anRisef Beor dtihubiddiodue to the | ack of such

i nformation at 8- FHUSRFSFTPd Yt sepumalt seanning lnye hag 256 piksls, a'?;i’ﬁ'éﬁ%\"%ﬁ“?'é%(%“r’é'“"‘““
formed on said boundary. Now reference isz2nmade to Figs. 2A and 2B for
further explaining the streak formation on the boundary of 55 the
processing areas. Let us consider a case of utilizing a 3 x 5 error

di spersion matrix shown in Fig. 2A, in which nunerals In- dicate an exanple
of error distribution ratio. In Fig. 2B it is assuned that each main
scanning-line has 256 pixels, and that a notation a(255,2) indicates 2
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EP 0 295 105 Bl the 255th pixel in the 2nd scanning line, in the sub

scanni ng direction, of the area (a). %“ és ft us consider the binary
digitizing in an object pixel a(255, °rH] rors generated in the binary
digitizing of said pixel are added, as will be apparent fromthe di spersion
mat ri x shown the238thgpixeldnthe gny seank'eﬁ 'yteb(l the sub)scariping direptionzgfthelgiea (@).3) . 5

Al so the error sAiss et yrcappidert %M@fmlwﬁrﬂg incen gbieqt pikeh (235 NaThg esrers gqnprated in the)bingrye
added to pi x efligitiziy gf sag)prxel addgi) as ‘Ut’ he apgyrentb’(o@ thel sperﬁregmatg)j S'EWEI'“B:(QZA :gr)prxels
Simlarly theP(Bihbis?) gedh ed |n the 255t h an b1,

e et %Fgg i '”‘“tgfg i %wtt%eﬁ **%meof

(1, D The ??r'ﬁ %?.e‘;.ﬁo (11 7r o fgsf Sl
2) and a(Zp ’tlz . g Fhe errors ger?erate n é\ 8 2&a

added to p' X eﬁ SA@‘ t%ég'rors?genéglgd rﬁé &5@ b(2, 3I) are §50@1 tofﬂ»rxely a(%beZ)ggéﬁigﬂ %ﬂﬁtt&ﬁ} tﬁéjerh&

the 1st and %%ﬂeramﬁthmt@n@mhxtrs A8adind dhe @FeB )r(a.la)ad&aeot P2561APixelP Srltd
and 256t h pi X@bsin @k afeB@)| i nes In the area (a) herefore, if the error

di spersi on net hokbrédfsre, Gf@r&dusﬁdedermdmw .seamsttder.mtutmnsiaératbhatwmﬂuetween the
bet ween t he ldveasdd)@m(b)as shoi th Fidd ) A, &% efrbr®Yéhetaled i thie binkAy, diditlaing SfitlieOlsEand 2duphadks ¢
i n the bi nar yeath kpebf the srea ©f aré he midet avaitable Rirtidk hiaxyedigitizing ofabecd55thiand:256fh pixble indaea
(b) are not rindeftapemed (abdochat said digitizing pfaine/256th gnd 258th nigelocanidh be 25iBted incpnapedteiindr.
pi xel s i n eacAlsd thexarrorsf getidratediin ghm 265t andsa§6th plaels b @ach lide gfithe ardar(g) have to headdgdboithe
and 256¢h pi xtstand2adrixsts imibe linoh pidhecaled (b). Fhue the binarsiigitizing ofsaid1st fngd 284 pixalacannot be
gener at ed 2 n achieved mpraperipaines gess (E%Rféqfsff the agea £9) 21ejrgizinaguntil fhe popesaing of fheigespdb)-
to b&-added t'b“’tsh@"‘.‘teiﬁ stigpl isDaRPraeda@tthe bpyndary ef the gieeg (%P"dt(PDe ar ea ( b) Thus
the binary digi #§9 r‘?ﬁyg‘f’ inyefition prQfides, iNaONPLesRingEpPRArus Ay

proper manner_u I°é’§§ %‘Hledi" e8et ’6]‘%’“ at’ emAP éd'gé{ de'éﬂ”@d Yaé!?‘%i‘reﬁ'g‘?f :%L “re%‘@" now
processi ng_ of dﬁ QYW ﬁfexamt g With Ffﬁ'?l’“‘mthf gg“ t th
boundary the &% and ;:3?{‘8'“? )"k 'b?"ﬁ'?‘?t‘@? j"atgﬁ%m‘feﬁt}‘é’ °‘”6'}? aSI’B‘tYF “ﬁﬁ"r& e

fig s!

processi ng appa ﬁiﬂﬁar?dszBsa? m%u sFbld T dsadahta® '€ kno nﬁt]ta %E\%z' &%'SSSE%W b
nt inlention;

i nvention may bg, iR k<P Shia

now be descri beﬁg is X‘géfsp@ twé‘?ﬂ@mﬁa ﬂ‘aﬁ IMedpying f fn@@ﬁﬁ‘od&rﬂg &e&ﬁﬁ%ﬂ%ﬂ;y I ng
dr awm h-g’S sb N WhEghs is £Rateral crossfsb&@Snal & dtbrt@c@(fr@op?ﬁ&ﬂ%‘nbgho%ﬁ’ﬁg gf an
exanpl e of Irragﬁgmegeaarb@@e@mﬁuI@caamﬁgc%aray@at age of known processing
schenes; Figs. B 7a88vidBsfim riddhdnf3ms in\aisanbershion Ng a di sadvant age of a
known image pr OEig.85$ & §chemdlic Mew siowig imadéveadiiy dpadticn@ taé Book MBI EAL the sdetmde;
out i ni ng fi r st Figreds s BeckgramibdbaldigmaitoBr @pyirghtaciiiecsbadying thegrdserd iventiorg. 4 i S
a perspect$ve vFigviodsa thnii ajart showio@érosxaromgefimage frsdtiome enbodyi ng t he present
I nvention; 30 Fig. 11 Eagplockdiagamgof|aa insge progassigsuni &Q7tin firstad fowrtheambodimerttee di gi t al
col or copyi ng nEigHi2irea bidel dimgram offaj bipck procepding cir@itRe7; a det ai | ed vi ew around a
scanning carri age- 134 is apbjogk diggramsof g bippring Yk amembedierd fricladed by wawef safsseneeir  uni t
1; Fig. 8 is a Set@Rinsviewsf evororsisnpraign matdtpeed B fisiembodpsat o FlsciiARR in trst ambRds-
mode~gnd the sh@é‘!ta?ﬁ?}ﬂ@gmlih ’esgn“"é’eré“'bl ock d| agram of a di gr tal col or

copyi ng nachi ne '8 Azing upi IR % Fig. 10 is a
br a rr?s o
fj: ?grng‘mc?)?r ;‘nslhﬁ #% ’ Ofegl h vre;:ghowrspaigl ggﬁérfﬁleloonstrﬁg tS%thKSentln.
agram a prock processihy cr iR aiys 78R8

Fig. 12 iga bli

bl ock di agram o arébrs@anrdcza.gbganv e bﬁtn Rl BB0H erhBEU SFARDMvolRY: OF
reference; Fig. an B8 S vaw'er £V¥rRf aiBrsBh &t d!l SPErsion matrix use

enbodi ment of Fgg. 1glggqna,rg¢hérpofabfnhﬁzﬁ,5uﬁlnbodr - 40 ment accordr ng to t he
present inventi pig,; 20 Oschekhtit VevPshbiviig A\@irEdhbobimeit ofthdprERhtikbdi@n;uni t 108; Fi g.
15 is a blsock dFigenaa sidck tik@ahbidineding@nityni t of said first enbodi nent; Fig.
16 is a timng EbaeisDimidgvRarbéfir@ibinalizing ubitdf Figad; t he enbodi nent of Fig. 15;
Figs. 17A, 17B BEipd3lsiGehanaticadvestiadinga fourévanbsdiaent Bgording Baia presentinoghtione nt
according to thEig4dsehiick Hiagrard&f an image precdssicgn; Fig. 18A is a bl ock diagram
of the binarizi Rig. 251 ¢ blak diagram sfedtadzingivhibidduvehby vady ot referensevent i on; Fig. 18B
is a view®f anFigi26dra tiingrbarseftiie biraizingunit sipenin £19. 255 a ti i ng chart of a

bi nari zi ng uni thﬁ?gaszmmagcraevsehenew pringiple gf signgwprversianietd rd énbodi ment  of
the present invB {9 ang{ 0 are viewgshowing exgmpleg, ofigjang! Rutpl! EpgyirngimAge dpintingpfpqmat
unit; Fig. 22 |étfastt'terﬁvwb}’eeﬂ%ﬁ"tedttrPt%@'emfﬁ%ﬂw"ﬂ e gtresk formagien tithg boungary petween
is a schematic view showing a fourth enbodi nent according to the present

i nvention; Fig. 24 is a block diagramof an inmage processing; Fig. 25 is a
bl ock di agram of a binarizing unit included by way of reference; 55

Fig. 26 is atimng chart of the binarizing unit shown in Fig. 25, Fig. 27
is a schematic view showi ng the principle of signal conversion; and Figs.
28 29 and 30 are~vr ews show ng exarrpl es of sr gnal out put requiring inmage

. res r " 4 "



3 EP 0 295 105 B1 scanning areas. Fig. 3Ashows the nethod of bringing
the ‘error: generated in the area (b) s% &14? g. 2B, into the binary
digitization of the pixels in the are % case of a dispersion matrix
whi ch disperses the error in a direction opposite to the directional of
pr o- ceemgm#fe#srmge processing, as shown in Fig. 2A, one of the
reasons of st r b 3pmhawe Neimethod efbringing he errpragneraieddn thaarea ©hshpwn i Eig 2By ito the binary
generated in Meatareféhe(w'sr'ﬁhﬁrga(ﬂze i s not reflect ed |n the bi nar
digitizi n of t in&aseaba dispeysionm ﬁ'&%?e thFrE‘[’?Wba °tP r'ftth
expandi ng '19 '5\”9? ?f’\g R/I@’? P¥ Vj g“Fng'
t hus i nvol VI ﬂg o r FQ l% ?Tp fLEedFgics in 'Eﬂ'yg'ﬂ' "9f°£

of resa éheeH'o ES pF thear ofi a readm Inar |zm

e rea s

the errors fr VO n ov roug o

adj acent to t gfri Sl §§9&§ 9 aseg B YRR
e 1015514 te% Al rhé o bbksifie L&tﬁ bpleg Ep)ac? fa, QZ%?%’ %&fﬁ%
out put area g,ggpigé,glb ))ogd tngactl]§| g,tpu of “approXi nation

for the carr y OF’iE r38QhovR e nkRd fraQE'b)E ﬁro@faﬁlﬂe O{Q o(é?r)ors'frr&mahegdréﬂdaﬁ& g)) in a similar
principle. |tphhdipid.herefore possible to suppress the streak at th oundary

of the scanni ngi gkmafare poBsiflié¥e sippRECHSHRGK A the bound@ N okl REnAG ERa® trferpamsssm@of
Fi g. 3C Wi h ahobjechfred RisRudniMEFigl 30witAS diSfusidn miattix s sjowrdi¥Fid A BA0esrlaped e difigasivergs
of several pipiselsin dath lihaefithd dbeet a6da ahdner trebpigiitiorigrteaareasd of t he nei ghbori ng
two areas. The Thegpsesert inventientil ierclanfiéd in {reateridatail by eedbodimergy thereafr det ai | by
enbodi nents thereof. 1st enbodi nent 20 External view Fig. 4 is an external
view ol a di distembodimémbr copyi ng nmachi ne enbodying the present invention.

The appara‘tus can be divided into two portions. 25 The upper portion
showri n Fi g_ﬁ'ﬂ%‘ﬁ!brrposed of a color inmage scanner unit 1 for generating
digital color |rra e data b readrn an ori |naI I ma a controller
unit 2 which isH d?)? PH’F "df“" ZE'W ‘?l?é??ﬁﬂ'? aghipe T"bgf%r‘gr“? RESER Hvertiar-

pr OcefSSI n% Of t Q‘Er DrDr‘? qwn 1 e | ﬁr;rpos actgorOta Ee'\gcafryencu1(?ornlsgenserl’|a9 1 color, h
I nterfacl 9 W ge d"y ﬁ rea m norrqﬂ nd a ¢ rol?e?@‘m?%%vhrlﬂrs rﬁco or"a? ﬁ?rt
a_mechani sm 0% 24 QL] rre%rjiar b thng et ar e HSE rull o
downwar ds uncge(e 1567 a ar ge- srze eet or|

An operation Un*rﬂe ﬂ&m Uit ?Qh%r.amv.ma%araﬁsm R Qﬁmtnb%ryfa%ﬁj&?o&%ﬁét &Qinal placed
machi he’ i g C YRR Undel at HGins @HVeF Al thiiisodMrde-steed YRk CRgiH.VES [ nstructions to
the scanner uni Andpemfich udit PW7brdhiBring Wdtiolis u?forin@trd'n%'iﬁ@&ﬁ)?iné iBachin@is B5hh&tked® the controller
i nformation. upit3Whish GRSIkRGteE tdthd Warmartinioand 6 Blirtif Gtk 3M/re$pBile iXhd Ehtekddtnformation.
ori gi nal cover AraoWotrbre)aeddingbatnibzecrhiecmupa;praaﬁbth@orrgiﬁs c6eNM1 fnvah 4 @gitizendohnedted (B 'the
In the | ower coatrdllerafitZi g. 4 there is shown a printer unit 3 for recording,
on a recostli ng hitteddwer gartef ek theredk shovinal printermigies for repoaling 1o e emerdidg sheel/thd doler digital
cont rol | er uriinage3ignal releabeal fromateanitrolierioty. hmsivet preseit empadinreniethe priniter uit 3 isscomposed of
conposed of eaféllxgolor ipliegrintenvkijzing amink jeftreserding hdad disgiggecin the ddpafese Unexarnined Hagntri'e&d
di scl osed i n lieatien (kelediNos®-39fex ami ned Pat ent Pub- |ication (Kokai)

54-59936. The abwabovesesplainad dMo RaionDRIP EINBUsted PR a%lp e papEakle epdsan B%P"!"Bd pdifferent
separgbl e “AncPortihs Beoddrronieciiontt ent 40 positions by extending a
connecti ng C?Pb'l £e. Prl nter unit Fig. 5is a lateral cross-sectional view of

the digital opyr ng apparat us shown in F| g. 4. 45 The i mage of
an original plaggdon, %r;.c?ssg ct,éna.v%ew Ll SS 17 rus ormw FeCh.ed
'rmge OI’ he 'f& Q\o? ﬁ§ Ia(%'& lnf é\%g ngﬁ kegq“ %Eag

12, is read ?e%UnE&m

is a CCDin %ﬁnﬁﬁﬁ%ﬁrﬂﬁzh |§ i'nmé'a sdn rﬁerﬁ apEﬁ I'e'aﬁlngaa élﬂﬁgé lm%l& ﬁ'h |M ]
color. The i NR@Redd b;é:ﬁ‘e%@o\}aﬁou'%Hllabé%,&ﬁg?:ﬁithﬁegcameﬂ'hﬁu%n@{h@%ﬁﬁieﬂﬁuhr&n& Fecorded on
scanner unit a],e@mmgtsh@”ﬁ%tpr"qérluﬁi{s unit 2, and is recorded on a recor di ng
sheet in Bhe prinFges, théhédordhg siedt is suppnbmeﬁb.gmn&shsehreasﬁaeeu stbrihg catl3padts of Small fixed
suppl i ed eit hixes (AaOWB aiza&he sk prems ahiodimail) aifomiatgled Heetrhraadorting bof I8 bikes f(A2cerd
Si zes (A4 - AResintedprasent bhindiprestient enbodi ment) or froma rolled sheet for
recordi ng of | aAlgemanuaeseef8&ing ishbssibiedg hsertingtalsbeed fre @minlecazisbahininerfd. #,.aloAd 8 cover
manual sheet Ziotite shgetifeedpposmit bl e by i nserting a sheet, froman inlet 22
shown in P g. 4Apigkuprier24 fagdequt sheety pnetbly onesframethe ¢assatie AQ) auththe cub Sheet thus fe is trans-
pi ckup rol | erpogted Bydrapesort ipfersspde e Hrsiphest fepdingrallef 2@om t he cassette 20, and the
cut sheet thus Thedolied sheptpqds fedpyrieeding plers 30apHd [fisraPradgiemmited lepgih by quitteri31 gpd trans-
sheet feedi ngores i &5id T shephfgeqingrle®osheet 29 is fed by feeding rollers 30,
cut into a predetermned length by a cuttar 31 and trans- ported to said
first sheet feeding roller 26.



4 EP 0 295 105 B1 Also the manually inserted sheet is transported from
the«dnlet: 22 to the first sheet feedi | 6 by man- ual inserting
rollers 32. The pickup roller 24, transport rollers 25, rolled sheet
feeding rollers 30, f irst sheet feeding rollers 26 and manual inserti

n
rollers 32 are qutb@naflwlvaiﬁert?ﬁ?‘@ﬁﬁ*ﬁéﬁé?mé@f?ﬁ\é‘%ﬁ"?'@@%i?ﬁlj“ﬁbi“&?‘(e@ﬂﬁﬁfﬂ'?é@béfg'a%l

DC servo not telimsserting sgllerhE2. pr esent enbodi rrent Al vel

control | ed by sHedissirdolier 34 Wé@“zﬂ"ﬁ’é@ﬁé‘ﬂl‘e‘{ﬁe tI"Fég ﬁp?gt stslige gé?’s :ﬁfm
operation is mang t“%“ﬁ]" llers 33 ﬁﬁ%"("?"ﬁ' F’Hﬁ"eP r‘ of Ir °ﬁmp°se mtﬁ m"ers
recor di ng Sshdgthe otbodiggent) ag ST

transported t rﬁ

loop is formd edi ?dll&sﬁ@é‘rél'd%ad
rollers 26 ar ”?;’"‘ :é’sL“@negt b L gl Secong@g&;dget Sed ng
rollers 27, 1 Be ween &E@m tilsib 264Ha Bl sb@RGlinRE fde@ihd Rfievs 27OthaRdordififsheet is
second s heet U¥ebr fo J)fparp?edgtzlmﬂeh] EmbLRERY 4¢hiBngSHAL bhebtSad@inbdiienttbelNeéi e sdcorip
of a predet eréﬁb&ﬁﬁa.ﬁg’mwﬂh rltramdpbirk RWdrd) @ baseR 6éns6ride @ préville RO @tsetig tixcdmuarttiof dalie
second sheet {f&tHop Eohd¥nt Bimatioh ofdafd bluffeR REAFihg theddhbe Eranspoitatiunfrédaces theirad on tB&ser-s
provi ded for gighiReifbdig s 2Vand e tredspareroltbra B8 phrticularip the t@ospsitadtion of fargersizes sheet,
of sai d buff ednd bfdfes eiatcishept tdvencehenet transportati on reduces the | oad on the
sec- ond sheet f maih prgting operativswithhearaabrdinig beddraZaspuirge ¥ gurperting s2i resonding hasd 47 pay- -
i n the transpomsatdcprcaihg inatiog en siarage reihisdy medr§ otarrdanaing hpterss Dugpg thefprasatd motion
advancenent . theimabeis printedton khg respidingistiestnand in the reverse Betigp.dlieftjedh s advansed bya predeter-
carriage 34 suipsscamountdy 8 ahegt feesingmeton2s. fethig orpratip the shest fegding matqrit Sejﬁﬂ'q‘fgfs to
not i pri_on 2 cwaintinthe pregitermined %’}P bigferdqopgin %&ﬂ?ﬂ% '”h'B Pﬂffe nso he g

f orward noti on TherPrintagrgeerding S\i‘ﬁe g %a’%’ °E‘tﬁéd'F grae ES?V i ee‘f"“t' h Pgﬂ?
reverse notion, NP%?“&%‘&%‘P mpde ta Fig-H éaﬂi . ! alee% co% sheet
sheet feeding npebget f?%"'"glnﬁ’t‘t' ﬁ? °’ ‘:‘" £ 5’l'le§r’s e fec?r '

control | ed ase‘? 9 5efersg ca AR

es Q'?e lo"f]m)lll Btb %F ; &lelrﬁ%glt 41 fh the
cooper at i &h gﬂgog) en %rac?l Q? 23 ntr

| IS ef; t s p-
H’"} tero theEFliJt eexf:gl:: é: :rs]sﬁ:L onf e i ltsﬁéet%etﬂﬁgq'oll %&f s

dibify st’éﬁ) ol%gxr Yed!fot the sheet
di schar ged o %e pr|n i'ng operation |s
conpl et ed. NOW Qchgﬁhféégond &e@ﬁéedﬁi} Rlicid 7 h8cilidha s Biafefor 4nd thelsheet
the structureg rIt Q&Cétédﬂgﬁaé Bort ths rekdRfidg sheaeeH d1gatdHHa0 thé @ranspor rollers 28.
interm-Attept a ‘fr%éls%@ NteQbd ByRRhdeEEALHIA1BsiBENBEn thelldisntand tHRenfGrmatioN tors Sukisensor
feeding r 0' | ef Stilided o PoStit@Rorftroldntijaffhird etedBSl t he transport rollers 28. 25
A scanni ng nDt Oh3PthBR¢ESing $heetGalics &@aransporit folleds 28, the eluiciods ahd the sebfpedinganvtor &4
a scanni ng bekrb tufinred offand fhe sHeEESIEHIghtemdadte nantict with 0Te platsh B2y sugjior kentthe intsrierotthe
for sheet f eeplater3s caiiseppy annrepiesanted arcoramtdroyed fort he sheet feedi ng notor
40 and t hessscanRristgp thelrage B&rdindfveeration en the eoerdingighiedbeearregedimoved B thanesiting of
sheet feedi nga hapielpesition Behsort4th T herl, intitestpourse of ferward ptiomin ghedirstianfe Bks of gxan (ggnagenta

motor 40 are @bivellawt (¥pend dlack (Kharp ernitted frn the rageraingkpad RpgiPregefer Fa?sé'ﬂ" achjeye
t he transpor t image feeqrding gfter #(@ image reciqing §ff?e%§?de?e§“'ﬂfé’t“‘é‘§tﬂ’etae 'aﬁe ﬁ:&"dt X
44 posi ti onedvesedintee %P‘é'f"é‘?\m "&rPds“t'%@f tr'%‘meﬁa%'tPBﬁe“F?f& éﬁ‘lgga :If%" the & °°t

%UO ﬁqamoun

E AR R
heet h 0 o X
R, i i gL "‘e‘%f‘?'@ﬁs%%@"é%ﬂ?%ﬁ%m

the platen 39 e c rri gfe 39 r’Q Dfed A% rp'oQtr oﬂfdetu:{% 1R oRe BokitoR bshSS 4P Mnefdls con-
unreprese n&eddlﬁ;w&rta zp atnon the recor h&da 37 Serbt%ﬁg%rra%&rne stadle ﬁ&ﬁ&l@tdpﬂn
on the recordypg E'(%?\ ists Bﬁ%r&é\fré’ 4 REStion o there SO R theddB 7 aRdor B QSrhrhy iRKentidsioR adtording

position sensgf, rmina§Ebndilidhs bridfeetBiing Bmé tenfpYatlRiafd dilidsion imé, ih ofdafto d'bwfeﬁﬂlbleﬂﬂe

A, inks of CYﬁEerﬁ Qonaﬂﬁé&dﬂﬁoﬁnl(éﬂssloy&hééa‘f&réx\éhplaﬁyj/lsb&sﬂ%ar(&))ﬂﬁﬂ’uﬂ(réﬁiﬁlriirtgﬂﬂnﬁzﬂasn
the recordi ngefiRAdeoringdbadd7edet er m ned positions to achieve image

recor di ng. soAf t ermhé infagé rARGEngoR e ehlird\@irfade ofth@reukirigahet cub tie hablagddiby repénting the above-
carriage 34 i exphineppecbdadd i s re- versed in the direction B to the position
of the home position sensor 41. During said reverse notion, the sheet 40

f eedi ng not or S&@natunives the transport rollers 28 to advance the recording
sheet in a direction C by an anount corresponding to the anount of

recor di ng %y t heNowgeferente isgnade tedFias77 anpl § for peplasing g'ﬂ““’%‘ﬁ’ﬁfﬂ? Fﬁ?ﬁ'te’ ”'I"He

recordi ng head F19-7 showp thesltugiusg inthe seanagry t‘head conta n

256 nozzles eacH CRRHY 18 [ensistingiof ay¢(eD 1y ajeds %(T‘?Y%H : 4§é§'§"? "Q%B%Té%g
by the honme p8eMingsyiemaaprisips o maip frapningimotoppfiixe (Al é(ﬁ’”a reCO\?gr

operation for the recording head 37. This ®peration is for achi eV| ng stable
recordi ng oper- ation, and consists of a pressure application to the
recordi ng head 37 and/or a dummy ink em ssion according to predeterm ned
conditions of sheetfeeding tine, tenperature and em ssion tine, in orderto
preventdefective ink em ssion at the startof ink em ssion caused for
exanpl e byvi scosity change of the ink remaining the nozzles of the

r o Y a1



A CCD unit 18, consisting of a CCD 16, a lens 15 etc. noves along a rail 54
by means 'of a main scanning driving s¥|§é§&11§gg§l sting of a main scanning
notor 50 fixed on the rail 54, pulleys and awire 53, thereby 5 EP
0 295 105 Bl reading the inmage on the original supporting glass 17 in the
mai n scanni ngreadingdhstimegs.on fejotginal syppoeing plpsg 1 Indednaisogifig ﬁﬁ?ﬁfé’ §T‘tts|“ﬂﬁ'“%@?ﬁ%§ﬁ'
(HP sensor) S®ddpme ppsiien fepsor (Fserson 36 818 HEqdder PPYHIORGYTRGN '[“Pt"é‘g "tt ﬁ? at"Ef""a
mai N scanni ngcARYAG I P"tsit'?ﬂi”?)'l'dﬁﬂ’/t"déﬁf’qct'f’"é"e@('i‘?rect | on ar a @sﬁ of
e

i's supported by Thefpl 3 igsypeaged %Yﬁa'sﬁ 6 sg
consi sti ng® ofs"a""é"&lﬂmﬁ"so B 2% 7 76 2R ?ail
72. 73 d orbsgnso l‘oll O\fa i 5@0 ub hln
an \M5©b 'f adl aboﬁ( nartlc &tong nal.
sensors 58, Emﬁ‘é d{fl reré@é nst Qrﬂe

fdis'7%)' 75, pll

scanni ng ho |n s SB %}Z&[IO"E§%& e@n péﬁp&l:tmeﬂlaﬁrﬁ'éhhgheet
pl aced on nwérd§ 84 vaﬁ@% By 4 HEdeleRARkdEhoht WIERE SHobtGdeding rollers 74, 75.
Asheet f ee |II tlratesS @%g @S g Perbtidh InGheboddimodéand RblbHeBdntods2, 64 and a
wire 63 ConSt it 'fﬁtﬁ‘e Book RodARe 660 iftr18isaRbd @ tHe/b8skmdak hethd Tkition (Shadkthob@BP)aprovided
I s posi ti onedinHaRectiéhturéd 6804nd &e chtith Pfatd 61 theDrigifed pldckd omthd gaksetis rbél with the CCD
origi nal s pl agfdsderngebed saidkicneatsmaced by a predetermned amount with the
sheet feedsng r @hidras He ebnnirgof tHeiogginal shdding sbrreaticpsbldck &vel wergpetionc@ir erayection etc. are
operation in édnducteaikthemdetiarmled €3cTheiraftr thevekening motibiie theowl spandieg ditectiogisptarted
unit 18 is nobyette hain schreming color S90ATEEr heimegpresdingiotan ates (Ddiie malceanpipy mplprdd isdengrspd,
t he correcti osndaresgb §8nningmuptor s estivatedetherabyfreqviag the CER eniy ihg pybaranging dirsgtiop tp the
the glass 17 ¢ogestionareqifor #n arepd2XCTBN AL shading corregtien, Plackrievelppesstion. eRinfgorrection etc. if
posi tion. 25 required,theafpe (2)ds reafdn %‘E&?Wﬁ'??g"%?s e e g? nal , shag . .
correéetion, bI ad¥eap d)d7) apesead by iepssHing t’i‘,’tﬂ XRipinad ¢ ?P°é’tE'8t'°"aat“ ﬁ%ﬁ'&d’&tﬂ&&*’f’w

th t i offtherama (Pethe ‘f’ﬂ%l‘ ta1|8 ?tu ?h

di ?eg?r {)ﬁc| Isost {}P ?‘ I'Rﬁ‘g & E% ;gg um tI'L elsurtTPct ﬁl&%g

of an ar eazg(l Qg ??H 0P WEFHHP att ?CS?"' (?p r§'°P3'{?es'rm g su scannl ng
notor 60 |

e SAET RPN 1BY V6 inbde! Homb & éulanéﬁaenwﬁmof
direction to h esﬁ%% b‘ thfr;%%ae ﬁaadﬁx the"tg’ggﬁmitm@mfa haﬁtg S A6Lt Bking motor

correction, cor tiron, OI’ correction etc. 20 requi red,

the area ( 2) ' S Pﬁmhé Q:annhﬁ nﬁ@dﬁ%hmrt‘:@r‘}ecﬁo% Bidtk feAP coe&idn, (:ék)rcorf&ﬁbﬁ%tc(a@oonduetza
are réad by rpReAbreMor A 6BDAY B1el B s@nARF BRI BlaAg iIPME Mah sGRningdidotion By the ke
i mage readi Ngg@hnidg otk APRr the dompletidh JEEDForHrd reddingi nSotibreth the e (8),ahd ein szamning mdtbe
home posi ti 0ngg ik Revérke, 46 €18 ehtet fedting ehotdEB1lis sitiultnebestycictivgted fonoes theshaetlorighrfal b2 pre-
size at maxi Nué@minBEanuhts thebub Sxaining@mgttisncThe abdverexpiinediopstation iskpented tareadthe entire
oper ati ons, bsirfate® tieabaensrigigaloper ati on are sinplified in the explanation
for the ea®e of Wien theratieeskuaid irgage Feadingieperstiercis desigded fort same-SiBimags repredyction, the
nmoved to a shEeP unidéeantinias rats vidé arer asghawvntrifig. & This is&ecguRefthigligital polor papying apparatus
sheet ori gi nal ofthe presenemiodimepidas furttigns pdmetiens a@?reenbﬁné@aewdlam $inpe the pacordipghep
activating t h87 eanarsor6@ibitspniigt ffmeges. exiipined Pfaret%my@a?ﬂwfng by, 1% frexample, ppay]
correction, bimagkinfopmatien ofadeubled pigp of S Pitsat legstr ect | on et ar e conduct ed 0
in tRe corfect i o’\'?°§‘reé&a“88' unib hig °T%@ﬁ°ft°ﬁ'é"a§@3%;m lge K '?i]'ll‘es 0t

mai n scanni ng d| ?'@EP’F?FHtW‘"E Rt FaT PR RA APR T oML B19- ,&f p'xfeﬁg conpr t' 3

the forward r8 e i n]tear?s sﬂnu?t Brea L B ch dig &6 5'91 t'eﬁlre.
w%tggz{ ”? CLARR oifpdfi] Boagthe

rever sed, and t =ty zggm;gps “‘!'”%('j‘ activate
nove t he s ee eterm ned " anount 1 n the sub scanni ng

direction. Th@x@&%ﬁo%k@ihm operat ion is repeated to read the entire
surface of th When t he above-expl ai ned i mage

readi ng oper at i Qfithé fRIlcWaG tHgree4l bb &(plaﬁt@@ﬁnoﬁbrﬁﬁoldcmlﬁe di@BRIcOIBiE6ying Bppatalus ofielpresent
unit 18 can i embcamtent shéwh idFigile area as shown in Fig. 5. This is because
the di gitade col QonidpyiisNoR, &PPEN Blshistively corivel tiy seamatuniefioatiohse artit 2madpriveneit3ond
of i mage enl aageasitompased offsag@odompite]d @ogranbROM e datromen®yo B dermrgunivatiod cBonit etarThe
record 256 bi tentroininis R - &11tandrthe asntrepitsaith et laef connectedivy dompgricatierdines, ansisoisglled
50% f or exanpimestersstpue coptol isaaptedinvihish thacontrol upifs 182, A2\ Ase epgrated bytheinstrieiongyef the cep-

| east. 40 trolgpit 1t he scanner unit 1 is capable of overl apped image
readi ng ov&r pl Un e fusetionas aglopeasyiag aPP#ﬁatt'%t’e"eﬁ?’@’Q'é'ﬂ'E11éﬂ$§f9€ﬁ‘%ﬁ?‘i‘ff°' °P€§E‘H‘s'" response
scanni ng ar eams‘hQJWth’?T"Fthpe"B'°'h'aE”95’6’ Jiizer 1'%y t he sub scann; n reg- .

tion. The over | afBaRPr3tan g isfempesed fohaiPTalR & 5‘”'?’8’5 'r‘fg:' 35?%:

two nei ghbor i REeLPERed SiiapLPigRtelectoes R 8nag BFTUYB 8" PR Sy s°f%'%“8? g gper:
read including two neighboring areas. 45 E&pl anation of bl ock diagramlIn
thefollowng there will be explained functional blocks of the digital color
copyi ng apparatus of the present enbodi nent shown in Fig. 9. 50
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50 A head driver 116, which is an analog driving circuit for driving

t he «recordi ng heads 117 - 120, internal I{ ggpg{lat es signals for directly
driving said heads. The recording heatfs? %P 20 respectively emt inks of
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in consideration of the color raproduci ng aper- for ce ¢f the printer,
according to the follow ng eq ilon:{ 2617 4327 233 ¢ [err]
[err] \perr3L 30 wherein Y, M / : i nput dat , , C :out put
data 35 [err] : correction coefficients Ablackextraction circuit 202

extracts the Qpepgik (K) conponentfromthe col or-sequential nulti-val ue i mge
i nformati on of, M, loree colmpsdatdA col or conponent of |owest density anong the

conponent s .of ygmao (C), :omgeddtza (M and yellow (Y) is extracted as the

bl ack conpssnest-aAn undecaettion caetiivemal (UCR) circuit 205 perforns

cal cul ati on on tAbeckextaskiondQuiteeAepuastsiiie biagk (Kpompehentfron the celdrseqyentiolrauittvalve image
circuit 202 ainfdmeation of trescolorsripoiesemaong it otigwast demyty ameng éhetcemongnteef gyan (C), magenta
yel low(Y) for (Mipndxellaw(Y) inexteebdgs thedipclenmpetsinti t y. The col or- sequentl aI

mul ti - val ue col én undereglorimpysh(USR) ‘é“ﬁ'l"b@%‘ﬂ%‘ﬁ%c ktigq on g’b‘ﬁ ed_ii%
convért ed @y hRplackextractigneirguy263 at“H@etE’SP ‘Eﬂ‘“—"%’@ "zé?) (M) z¢ ‘1! "° '"g
i nfoormation ofheP%FepE’S'l’cdﬂ"”sy puthvey gur A °B| E??at "’ m“:ge"ta‘:"
undercol or r eg‘ﬁg?’g Is G0 ‘Fe&tfﬂ 'Q’t rc'H%{S‘P °’E?8q ?ti YL SPreT Lo a""Sor P spiprg fovan,
and i nage dat S

206 ext ?ac}ss a'd n erc°° ocr’lveln "c‘*tggberg% aﬁsg '(l)'ﬁrbérazfioﬁg%daed% nt?)nlrwﬂsa g%"{ségglgn no:

edge conpone n 39 e QJ&énréﬁt cﬁfdut@bé@lm&tm&gga{r@on&hﬁf e@@%ol’omﬁ Qst BSubthts said

reproduction gige rkfa%ﬁrdan SigHi kg8 830 ateBy iProtiffihd réBERiction Bin&8&and giving
exXtracti On i S of HASMG HRRmEdal THR%ANEAL Rackdh iPcoRdubtedtoRBaibly b¥ DFSMR1H\HodBSsirg a9 sHawn
bel ow. 50 55 §ejow:
50
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EP0295105B1 A bl ock processing circuit 207 reduces particular stripe
patterns:generated by the error di spregsoiﬁgn nPBthod I n the image,
particularly in the highlight portio PO 2851 The i mage data processed in
the bl ock processing circuit 207 are binary digitized in the binary

di gi tizi ng uni tAbl®@Rpragessinazirew 207 Teducsenticutiir striperpattesns asparstestiy U error dispergipnrepthod
bl ock pr ocesd1thejimess; eartiquiatyir thedioHight agriieeitherecfel i mi nat e stri ﬁ?eapat terns which

are generated jheimageder prpgeysedin: tae g erﬁcqa@vﬂsﬁ'rﬁlyt Zeh@tﬂaléarv figi mtt'ftjmarx M&@g
area. Thi s pr"ﬁ‘b@ﬂﬂ?"\é‘“?@eé"éﬁid@ IRetat-y i d e i nto x LT i xes
f or exarrp e g\ﬁﬁé'f éfsdfﬂ‘f’é‘e‘bt ates*"!ﬁﬁpaéf :“e ot °"'°'“£z
portion hé é‘a%?‘l %dn{eeﬁa nﬁﬂer e olflpgt gP fl ae o/ n t] o b%k
pixels int area (# §ensn plxesmt e oc |s ticula ypt e

pseudo scr ee dbtf yg, Werth e Ulle il m@o fo .d” Al
avoi di ng { |cu ar s re erence
made to F' g en%%ogllsarhanlb ﬂ)gﬁ& l?ffopéx[)lglh'ih& théEchh'ipgtHEtﬁregf saﬁqalogk m&gﬁtg circuit 207.

processing Ci rCMh&xm%ﬂw det Em&tcm'ﬂbgﬁ‘éa%ﬁnh%d&écﬁu%tr&uutalﬂe@% ély détebtaMéblimum den-
detection ci g, ahd & miaResehdity®l,yin@RlpRES md 4X@palitm den- sky [err] and a

m ni num densi tyATx dalbulhtion tiRGt P X@brenirieBe ok sufh DR df th¥ denSBLETtHE ixéislin3hid BIBck.
circuit 242 detgjudgemnes citcliez 1B @érikmsdisdtinhifdtios, Bfsed dh@hetheimriunyde ity DS mminkdd dendity
sai d bl ock. D5, and sumMBy cgesaiigtto é follawirg caibiBionser f or s di scri m nati ons, based
on the maxi mum density [err] m ni musL&maddY=[censtaht)and sum [err], accordi ng
to the follow ng conditions: [err Pmk :D..nGrQsa‘..san‘IF)cmﬁwn] (= constant) When

t hese\two condiWheoithesetwe conditipnsfaressdtisfied, @ det fdnpingriiredjt 295 forrns rseytle Screaprdpiforthacixels
screen dofo f dythe bieskdf thegogdithaps are potispiisiigsh the lemp¢ dathase weral frenseittsd-ar e not
sati's¥ied, the A@tﬁg@rcabmlsaw@ byréey o1 dplayingibrpinels dertyg ‘Mﬁh@t’%‘;‘?ﬁ‘]“?’&?dl”ﬁ‘mmr%‘dﬁhw'd
li ne bufferf@?‘ﬂé‘l“& ﬂh@sp‘%ﬁﬁ%mﬂﬂ?q Fy< 4 mairetsegen BiRgkt i oned enent, and
shoul d have a c B& ifqr '"61""“&' Fiorpadormi folleydia peese & e pipIsn He klog J.H'tﬁfaw'"%gxag'eteh
bl ock. The a8howegeme ot ¢t MRt 215 performs fol I owing process to the pixels
in the bl &ck. The fol I ow ng exanpl e shows a case of 4 x 4 matrix: 25 Bl ock
A BloBkogk B [err] 35 Block B [err] [err]
wherei n: 40 [err] piXeT where density is decreased * pixel where
density is concentrated The density is decreased to 1/n in each pixel #,
and the dgnsity is cprrespondl ngl#y |n§reased ingthe pikely ,i sg gs to

conserve the total dgnsity i'n fhe Hlock | The ladvantagelof ¢ ror
di spersi on nethod isingt |ost pyythisgprlocesy, $ipcetthegtofalh density is
conserved. 45 - This plocess may be gondudted—itn—fi-her ”a”e by

I ncreasing the judgi hg #condi#t ilong nen#i gned abo#/e | ré cpni¥i nat oy with the
density dssstri buti onjpare—the—pFocessihg bl ocks—+Hg—+s—atsoposstible to

enpl oy different bl ot:ks#, sudh fas #t ne bl dcks A ahd|B&hpw¥ apove,| for
different colors, |n-order—to-prevent—overlapprng of the dots of different
colors. The probablllty of dot formation is high at the pixel where the
density is cG’H?!G’htrated It is therefore possible 50 to changethe position
of derisit¥ conce P?‘%{t’vf’ﬁﬁdﬁg'tydﬁ%ﬁ‘i il the bI ock as |nd| cated byA and B

th b d il
colors. Such BE’&& M a% Wf" i e ';gggo @ﬁt@d i ls'"é t“"s
o e ens

prevent the °P et o VI CI ni eep

t lnt eadva

9@ ta% en& ‘t%sc%
change int hgﬁéﬁ " ii‘s %rﬁ
change | 1l ° P :I c‘g%ﬁ Tl ol é.sg?oéagiajktppaafvxgugmnsgnaﬁme%aygg
and 13B. It is |ﬁ§§t§UH§£’sﬂiJ¥@&m J}%nfﬁeféﬁ&%c 3§u@h daltife bi%(:l(sa\“ag@ﬁ'sﬁo%’aﬁl/m&tf&&ﬁul&s
and the i ey, ﬁpaetve,ttb@”ggpt,-,goghms df&ff&rgﬁcaa-bn scanni ng di rection and
j-th pixel in tepoblbiifeaddbmatidhis e hitipixaivherk e bdnsitydboR¥nttJdl lis thérbitre pdedible
shows an & r @jchakigs the psitioh 683y dohosntFafiENy Biganifghe BRidRasidicliedf by 2AHIB Alikfbby reducing
di st ri but i on thetprobabiiy sfid6ricenmaton oBthe dotht diteitold@5 Bl i ng pi xel s, of the
error data genesuab Bokkiprocéshieg Diowstn Wisghrsgitiel printaddots and tmog@erdateaonﬁwalnnbfstrfpe patterns
obj ect pi xel inthd eindtyl ot steep Hensityi ahangy indheghighlight pegtionni t  108. The suffix (ij)
i ndi cat es that Ibthe fallewinarthereswith eeexplain@sidhe qirouihstrimbure ofiigdindeydigitig cirtuit 108 ky Figs13Ay
digitizing ofand 188. pr esent enbodi nent, the errors are accunul ated by the _
successi ve shi fltis apsumgddhatipeimage d@tﬁermrranneqiwgdm\fwnalh anH ghe iAo d%f%a‘ngﬁ hifypixel in
di recti on, Hmwcm"nafﬂgﬁcmngnt irth pikgy njthe sub prarRingsiedyen areiadicatadby Dy

Fig. 13B shows an errordistribution matrix showing the mode of division and distribution, to the surround-
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5 of the errors distributed fromplural pixels and the inage data entered
for the object pixel. The matrix sho {!% F'P 13B i s equivalent to that
shown in Fig. 2A. Fig. 13A shows the Gi"°%Y ructure of a bi nary
digitizing unit. In Fig. 13A each of dela units 301 - 310 i s conposed of
four flip-fl dpseixelsrad the etrergiata generateg indire.bing @eﬁenw image gt Bicof & chxelleate'redmhe
signals or a hinersdigitizing unit o Jhe affidi picetprdhat fhegaordRgegcrapd fé‘é‘t‘l':letf‘lﬁp a““i
There are provi Wdop bingeretigiizing of the P3922"te"|"|’F§“"é’r’ﬂHE"P§"?ﬁi’e accymyater § p shift of
addi tions or twm%e'towaw':efﬁémtmmﬂ ican"rﬂ@r“f%?" g i Z' P%ﬁd?ﬂq‘ e sum
error di spers? Hﬁeﬁ%ﬁ‘f"?tﬂb“t fpé te°88t|pﬁ(§ the error
ownln Ig

data cal cul at ed 5' ' 13 se ”' ata. Each of error

ws ecrrcurt struc reo lnar IIZI
line memories 3g% <ab7 - HOA ﬁf*gf L Aok 5 ad s e B
menor i es st O‘ani @7 e)rxgl%&r& ?nG‘B indSe AR 8lch €44s a delay of
a line. Jeg 171323 TFhQEd ssstlf ] Wﬁﬂeg&d%'aadlt%géor‘émaﬁﬁ&eﬂf:r
a read- Onl y Pea the%rr&’c?rmhe BRdr als rsionaiatrixOWhile HERAddr BED i& Gd FoP Bating tieferror
addi tion of t{e Gleliftbd iHi@maRtwilhiR: ihfiBBRgetRiad W th a predeternined

threshol d val ue gadhdflerrPiine Memerits 8233324, dofipose@1ok &:@inbik BIFIRAErsEif-Fifst-Gut)infeitioriday states
control si gnake Qiculafdd bies r@hdh@ié 4hg efrdteradelal bia i€ expl ai ned the function of
the circuigs ShoWheré ste Bisgproiddd.an EAe distiBgion ariiaas saxppied etla tead-triyomdponaiRPM), a com-
di gi ti zi ng unpsatck@86 far @mpatihg the résult biaeditkohche the 3@, dataiahd the ineage date withja pradepedmined
suppl i ed fr onthiestelddelLd yndam ANDRG 32aflackoptraliing thp péta eutput by & deatrabsignglA.

di stri bution uninthe@Bwingiiiechvillte|earaired therfunstiondhthe cifcait shwn ig FigdBAof  a

pr edetigyni ned r Abs imagetdataisupplies tathe biowey dipitizingyinis 105367 aslded, i the apigguR227 wigh the eror data
conpar at or2e 32aipelie the delayanih3t0pand argrsunplies tafel esror distsibyjipn ynit ézspW@ﬂ’éP'éﬁsﬁ‘f ?T@Elda'a
t hreshol d val @ sridofiagresgiswined rabip Hilizipa #igp ‘t&tab'elsm'?ﬂ'" & §OM. e ,,

of the conparth® eptrutdghesdder 822tk ﬁPTeF"é‘Efmlﬁ‘ﬁ‘l' g’eF'?T' divRlue 31d “aﬁg y 8‘:‘5 %

gate 327. In ?"&‘%‘?g'é“ttﬁe ‘i°ﬁ‘8a'?tf’f§’ gargéff"?f"t y Fy Rt t§§? %\g“nldral trhe

325 rel eases er Ofo:l

uni S s
Y res ndrrJP rsmthe ela u | 0 a§
del ayed C gnm (fre‘qron a eagde% |nt e:[d 1 _hogl
mal e |n t e a

processrng pr n scanni.ng |rec |on are ad

311 with the €T erJ a@% el ia@ts LB s RORAEP MBS et ol 08733, h64 briaaee ke
[err]. The adg&%ésga& th prééeééﬁgaﬁé :ﬁ’eﬁéug)uf & Qa@%ti@l:ad 3"‘4}1@&@@%5 &thd Imemﬁm@@dﬁ I‘rﬁ:’ added

312,° 303, 313 Wk i3 reRBryREOEHE RS therbrrén SitePihe G855k Mihe, AAB SuppIed to the
out put of thegfsidgs. 314 I's supplied to the line menory 323. The added 30

error data thusThdreitedhd drot diea dehdtgredR BIErDIxAE are addad matachdidre305f 316,806 B % 807, H18,
del ay of a | i%08.andfd. Suops dcadiord, B thedden dbosf thdbior dita efq adenernted fnam the input inthkge data
gener at ed i N DiQf thepésyiels supnlied taitiel ek memotyl824.atiel ercs 480 tplea®li BromJ@dine Bérviory 324 /are
318, 308 a@md dibBctedth themdditive ofxtrdi datadmthe adders B20, 331 dand a® Bdded with theyimage datg in the adder
dat a[ err] gen3gzaSubseghientnrihe kem ofitipLerror detacpad tha tireagp data §s sunplias to e eirar distsibutiomyiti3gy)
to the |ine nenddhecodpatator BA% The hinsrizieteareressds thereafigr dopiiiyed in thesamemangefor y 324
are 35 subj ect 3be ahova-erelainertirededsie e be pyresparizeg far AMRINr ey eyt imagy data é@ in thefaly
are added w th‘"'!‘m@a'l"ﬁ'hge data in the adder 322. Subsequently the sum of the
error~tat #and t he i mage data |§D'£Ud:fle€d2{GTﬁ'e'er? rrddestribution unit
325 and the conparator 326. Thé Bt Hati z‘f"n%j f)rocée@s‘ 'w.er eafter continued
in the same manner. The above- explaélrﬁed'p‘r" %ed‘ﬁr% ban‘b’e summari zed, for
exanple for the input inmge data [err] in thé fol- |ow ng manner: 40

[err] [errk [Bﬁr"i Lae“f]e M@&ﬁﬁﬂ X DD : data after processing D
- imfab grlnalme(for

i mage data i each color) | . line
nunmber Now re?er eng,ee, h@@ﬁgg,,&qfoaeagﬁmdag chart shown in Fig. 14 for

expl ai ning the fubfdeingfbe?f the circuit. 50 The timng chart shown in
Fig. 14 shows a nNe#$elertce Bin2@d 8 aGiming hapt'shawd ih Fib.ak o Bxplalhing tHad@ictdnanttle Siguio f
the func- di on. ThétiikEcha€showd in Eig.r1€ Briclvs a éda@ofBRigibeior fof faqilitatieg the indlerstandinig of thecfdne-
by the nunber tigaf In @alactiua circdif 2l nymbed bifpixtlis @It Byothe nurdkrf eolord/\hawelyt fbue times for four
over | apped reedtrslg i s conducted over n pixels in the neighboring areas (5
pi xel s in each dheathkovariasmed chdifg ig cor@@fed ovdr@ pslmarthe ndighfiorinarareng (3 mixelsdmengt aree)
i N successi onincasertRige3¢)i thetinap) diodizingin canfustyd inguacessioe ¢ tirstoixel gmered tg the compgator
bi nari zed %ut B% Thedinarized et data fraynipripoaPeptorP28 arg releaes] by theoutpypontigkunis 327, 9nly by a
control unit ®agiredpmperajpigls: geitivafom t'?ﬂi?fﬁé?“@?‘e'ﬁff%é?‘@°ft%et°3#eft? '"P?%r‘?f 'T'ih c) T'“‘s
(n+1)-th pi xthec'quFéfta 20 &125Q, pixals e efarede #s shpwhin Fig. 1éqi8 “'é‘&r?q’

i mage data of "ZH"QF'a%WeﬁF'%‘Pfgsaa’?“@'sé'htP ?bé‘ﬁta'%?sa"gHB\ms 'i"r‘?al °§the jon gams'These
synchroni zation with VE1l, because of the averl apped readi ng of 256 pixels
in the object area and n pixels in each of the neighboring areas. These 10
EP 0 295 105 B1



data are binary digitized, and thus processed data are transmtted by the
gate 327 raccording to the control si aé} A §150 obtain the data of 256 pixels
of the required object area. As explarn W51 Bhe f oregoi ng, the
discontinuity in the image at the jointing portion can be reduced by an
over | apped r elaWiarepingfy digiized, gedyibus mesessed frlp arp bransmistad bynibé gathA7iangprdingdo the pastrel
area and by o#neliAie eitpin thedaganf BaR P@ls of the reprirehediestasses in which the errors
from sai d nei ghtPPiaigedn g foregpiag. frediserntingiteid thejimage gEthpipiatingmertienaan Be wiveed hafe
error di stri [oYerfapeedigading oy imagejigcludiggthe S'B?se"e@B‘?W@rtg"r% aé"ﬂzmbt%!m theroutput
natural |y po§§’FgPeea’?96 'U’g'\échél"eﬁKWFHPméa'?r’Eﬂ'th 9 Ypas apgac B
foregoing, it the fres (?E'%d "i‘ fh835 'sﬁﬁ?tﬂ’ '%328\)%'?1* ?ﬁ"gfsl?"b’éa ﬁb‘r'&/l&ﬁ

|| o
aﬂ error di S QHI’ in %n {he or Qi g % nec sar {Ordg vs;[ape eglhnewh%‘I[l |n%'lp%¥§ioan eﬂ&
the obj ect afﬁ%ers. th Inbind eﬁt ngi i diloid”
be r educeg, t g .Lnggé @ Sracti le% L iRlE bloAl
of the neigh h&gnga;,&g @J}ﬂi d'iFj’:fné/ |g| | ng ?oregm ng

enbodi ment, it “jngneté ﬁ\ﬁ%ﬂbc‘a%ﬁi iseenaé?emggm véaecesﬁersea& didhe bilRddppsrtbaress Ml
the areas in thd¥hnap) digidhg O 9 Sbjeti 4k, B antdR&HaPkd @&ekiingLb@8verdP Vixehi in B4R lineP AR heigh-
readi ng of seéfigikeal)lai®bisary digithg 7 thd FheIsQus bbBindily GVeriafpRd ed@ngr eas, and

bi nary di g ti zi Rgveddr id th€erbodileft abdatting @dthé prasdt itwgntav aid shppeid Fi’gefsdlhé}g is elriployed
However i n t hdinebdtledtori@sibingtb€arrglions erkrdds firdiea frecesiagdred, andein tdading thecbjetepes)saveral
Fi g. 15, t herpixels eacipinoyf@duaedding erel ok Siewitaneousie tead. i prgpessing thed strapd 2w pixelgofiegehs
from a pr ecedineig tmobjagt agadhe daa of thachrmygver keorobp exat! from eaid ling bufter alachisva exast binary
each Rine of digitGiogofdhedibiegfarrea are sinultaneously read. In processing the
1st and 2@ pi xlefhis eytbodigerts the stactras shiawn ip Floe dtto Wrasesame pethergrobthefirst ment and
carrys-aover er"f"bl%t'lsfe@'? BaerPRiefn sai d |ine buffer to achi eve exact binary
digitizing of tﬁ@’ te%s Befpedg- 1@ﬂ“b°d'me'ltﬁff‘i°h‘?"§“3@r'ﬁ!}l§l59 byaroverippped ?P‘F'WUP@@“"Q
shown in Fig ’eér"é'gté;baﬁ’i? t%l%‘ef’tﬁ?fé the first embodi i@%ﬂ{a}n mg
not, theref o ﬁésﬁ cé' a@EFm m E'? Y?ﬁ%tz{ng‘"l’ﬂ”&as"gwn P He gFﬁaB'a'y ek

ef f eCt bi ﬁsar ﬁstﬁ qu 5 {s\ﬁgﬁ ereBPP%F pll"egeé}ige &% jOIle :y[gcover |399 f}om?lzat shown in

succeedi ng ar eldﬁﬁ I's d CI'rcui

di agr am of 1 ﬁa{sysﬂegbr%@%ﬂ%asqﬁdse kB g, dje&nﬂigy afho nBed 48 o pe o

nmodi fi ed fro FrufthdrCUl t first e ment shown 1 n

The chCuUigd SN il elfbrShemb 3b6is Bt gemg tmr&hﬁwﬁ @8 RIEFordh batwbél thY obfkiafa
menory 328, fah@the bitdledn§ FeBsHoMn RiFG: 3cL3A. Fig. 15, sane conponents as
those in Fig. m&n&melgﬁ#pr‘sae@crrb.efdnth;ym@ma&wumemnmmw\gdtémot be ex-

pl ai ned furt herin tidQollowing thérd &vill] b@ieRdlaiRE tHRIFurFRIRI Ye Bdade jomtingSil, With Feferénoé tolFigs! 15€
error data imndfee joint portion between the object area and the succeeding
area showss i n FFig.16 8@ timkgahdrt shbwisg themhctiah fossingieedoffarfacliiatidg tod Undergtadding. dat a
out put from t heA sdafiningadpera®i 4f thk GCD et 18Gh theseamger whitt explaingd belfnee pravides invagel datinef
function of tpiwaliineage jointing unit, with reference to Figs. 15 and 16. 35
Fig. 16 is a tilmthedirss pegapningsneraiiong switrh SWiricelesehwithghe taningpf @ cendyplsignal §shown in Fig.
faci|itati ng Bmberehydheresordstsiinkp 2ddeddatinimege eatant a17ihand 818th rivels incmen fiap of thegarqar{a)
the seanné lfh‘?“‘t“ in Fig, 3 Kcairﬁéwdﬁef%freés B%dd’@%'s infRecpEeadl ate yprlisd fipmthe F'?'Wé’&“ml"n

the first fhterad b J%{ret e[s?{ rqrgate%g%aa f.wnlt Jqip, o
coﬁtrlolrsy ;ﬁéﬂ E@ r eg ata the\% %{'E m %
'7 ?Pe %g‘[ °S t es kgg‘;f‘
utl

r
I mage dat a Ofs husr ad areggt rou

os
in Fi g 3 ( Iled 0 Eéfzm dde

suppl i ed i %@fl )f‘hém eter ta‘%‘ Qf t@ e uﬁhgrL W& bf{?rr tﬁ Eﬁcpfsat' of t a
These err OI‘ pgncf nS { Mgl pnle%'o%n drdd sBlcedBid ¥ the & b)) brid si%)é in the joint error
chroni zati on .«unto rdugme@svﬁeﬁ SwP4s ih (A8 firkBdcardihg ogaidtioR? Frméa'ste.qﬁe Yoritihg ﬁﬁmﬂﬁg &9

l'i nes obt ai nqgb dnﬁr &dﬂaeof%q&rﬂiﬂéibdﬁ@ns&&ﬂﬁﬂomhé}&ﬁire%ﬂ rdtnory 328 afeltbfiubtbd 285 &indto the
swi tch SWa i Simig@Reda ivwig. et he timng of a control signal Ashown in Fig. 16.

The errordata tAResxplaireich thd BregaRiyl a dntdbd d@put infage Witkodit6teaMBneljdintihd ot Bdrbs dbtained
t hen added t mytdnsidering the sip@aatfenting 4 joirtingygpetionl tukomagh smrdslerBipya kdagifly df thelsliveeediing axea,
di stri buti on anthby coBbringitie errhenforoatranéthepin®igeoftior. error di stri bution and

bi nary di gi ti ziInghis ridnesr ititrendered ogssitla toeelitmipatl the stleik et theapjointing pertiwnopd thel inbage ebagt iye
257t h andé258pkavesiapgedl epadifa of the okigcbared dyyl thesunceasing eneal gy the utdd a memory fonsforihg the
pi xel s of an egpiesardesverdignilep rresedingdmageatea( b)) are stored in the joint error
menmory 328 thro q'ggﬁ°’?9?@9§wqd@ﬁ"weé[§’e'}“ﬁ“ ¢lipina PF*@ﬁt’%&ﬁ’ﬁﬁﬁgaHP@P'& g @prtion of the
Thereaf ter t HBSRMPYOR e 4PROT P ASRATYRY "5t xehMdt o PAdat a of the jointing
portion to and fromthe joint error nenory 328 are conducted according to
the 50 timng shown in Fig. 16. As explained in the foregoing, -a snmooth
out put inmage without streak in the jointing portion can be obtained by
considering the errors affecting the jointing portion through an overlapped
reading of the succeeding area, and by conserving the error information of
the 10| nt| ng- portlon I n th| s manner It |s rendered p055| bI eto eI [ m nhate .
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EP0295105B1 In the processing with the dispersion matrix shown in Fig. 2A
the binary digitizing of the 255th ang ﬁ%@%n Eilxel s in each line of the
area (a) cannot be exactly achieved e ?R& error information generat ed
in the 1st and 2nd pixels in each line of the area (b) shown in Flg
Consequent | y, f dirtheeraessitoiih the iseassiontmattix showgiingiia: Prithiedngty doiiangd Bie gSiian d256th
256t h pi xel s pikpisdnescniine Rl Msfareaiid) caneibe (e Y?‘l‘?@"qdd‘f"h‘? vhef'm; "mf@ op g?nsﬁt“ in “'e
matri x may bel#tand 2 Spﬁﬂﬂl"fe?@d'"f Pfé'fe el b?hP‘t’ﬂ'ﬁF Fagsagyenty. 'ﬁ‘f"@
not added to {”%z"‘ggf’éﬁig h angd, >Jf egh FH ef?fmri’f 'i"ﬂf‘ﬁ"é"
construct efl '?rsaqe&er FgrteF

in the
di t rlwown in 13 7§' 8:nstr Ff'}%‘tha th%qe}ro a no g‘ stnbute% to the pixels in
IrfeC IOS oppog pposu}t |n can |ﬂ d% |o |d is slo o e a 4% IBﬁtlt
crrors e nof® ;ﬁ%ga oS ot
il de

the
to the maip SCaRfeRthe Q(E Gl RMtrix shOwn in Fig. 1R Sbhich A6eshbiSRebate M2 Y id the SMRIRa biD

qurécﬂon %e pTxer %osu il oneth in a SI rect i"on opposite
Fig. 17A, Whi gltiod8hposiR@ théhhaih gcammga.récm i8bhgMySd, i bkl aigiti2ioBthd 2556 afld 266th pixels
recti on opposintegeniiife bR a3 (&) sHEWAMFig) 8B GArRGEHISYEd corrSctip Blidedls @fors hr & aiabddd Yo the
di gi tizing of 28skeand28sttpixaie B eaGihdof e ¥Rk &) fréin B8 tdbardi2R@pixfs irt daéh IE 6fahe(afda (5 HowWA
in Fig. 2B casvebthe 8iadty QigiitingCdd teaeitany 21&i gk@i@ ineacieline @f the ark (b) canha bé ddhidded corrdctly
255t h and &56sihcephexedrénd darrgadhertdrdrencthe drbe(apaseapl{ised béforem t he 1st and 2nd
pi xel s in each lin erdertd re¢dhve tiay drawbat) it isldossiblegy effect dnevigiapgadyeadingicoveringwgvasdl pixéle
1st and 2nd plforekanplers pixalshadiacenttodie ardadb)dy eagh e of thaarerle) i esadiodheqreai(b) as shown in
correctly 15 FigiiTRandidabtain the resuiof reepessing onlefronethe ispage freah)-t he area (a) as
expl aivagd bef or dhis mathed dpes not exaptly seprogecettigicamypvargsmesitromithe areg (g)dyttheaparoxipate data
ef fect an %veP'P%ﬁbElthlsé’&H'P%'gP’aﬁfﬁi‘}'é?‘ic?@ab?év‘é?%{'!yﬂlﬁ%F%f"(elaf?f’ @9&%?&%345593(") affect

pi xel’sy adj actBerea®)i he area 7%? ne

the area (b) as 'éﬂBmeiefP"?‘?’ PP 'ea"ﬂ i "&?tegk"lsé d?té I?ﬁém:
only from t heP @d!if"’%' Betrix ﬁ "ﬁ% (?)Je'?:? sev? '8 (}’é‘ef eac
Carty. over¥erv%%fztr;83ﬁ (rechiall wZW'Taﬁ’soen".‘sf TSSO

in this metho g - Le earea
(3) ol ase to Pt {i?ﬁ ﬁ padyeh. o Lodln&ni.bsxn@wd@n mnébsﬁemamer,

possible to eLA , thE'B gfg a J&g h@tgbjetc ?;,‘E,t, PR Wween the immage
areas by using Eh 'ﬁﬂ@ﬁﬁ's@@hdmﬁé dirkuitdBuctiio e'bﬁ'\a y'd%ltlZl g bnipRysH iNlle SRYRIeRL
plxelsb(fo;oe ne 5 pixels) in each line of the preceding area

si mul t aneous Wi tie firfage da@Ak S1@ingdk thdBmeRioNY, ard BdndRstesSthOMAgE datadr gpixel at@n i-th pos-
The st ruct ur egiosi Safnainscdnin@§ diredtidh @ndl-tR paitian i Eheatpdcanig dirsttisnhe second

enbodi ment accorRiy. B shows dneerrpr disributiinimatris waiah dedines teendistitiutidn, A6 surtohreling fplxels; with
be expl ai ned pgddterminEedreporttiongofitie drbigpendated ih the ibinery digitizagchf the ingzge tidta By of arcasbitdary
enbodi nent 35 s piged erdered te the ibinarg digitizirgpipit 10§. Tiva suithees i, jptieded o heemdrylata ndicgle theteaid errpr
ar ea adj acent istgenerdtes frolyj teecitmagerdate Oyor bi nary digitizing. Figs. 18Aand 18B
show t he circui tin thisimagne irethe preseniebinigryrigitizingthy arfossiarpepcenmiulated B the gysicesplieishiffing of
the second enthegmwtrix sheytiimiin: 195 iTHe mairsepanicaliractian by 20Pp!aht e, and the binary digitizing proc-
t wo- di ensi onaﬁsuimnca'ﬁfad PEPT LmiohEP sedetd 4iibe PM@xeaatdéheo*f'm & %P%élsmawteddm Plugh

POS- [ on [ np‘l‘ I'TB.I .n scannl ng di rec I Qn a 0S t on I n t IR
rbehd iwf e
four

mrc i g
scanni ng direct ' ?r? compose a sthe coor-s(fquentlal
defines the dl ofﬁ,%

%ﬂ 4OC CK SIghais OI’ IX 90[' (o153 E
proporti ons, ﬂiﬁ}g ro"fdi‘%g i ' il EL% ale e araacng rsaﬁaaafoﬁ@&am
data [err]gof gagmeeh et d:tnégs d.gaarsﬁ,n i huh0e DRI 141 o sl B
lt

108. The suff?;ggzgawu,ateh, Lhash L Sdta. data 1 ndicate that sai

i's generated 7T qigd %rrérﬂﬁé]ﬁen%ﬁésam B4, ]co oSkl eRantPRIPAES (firdlintA&-olt) RSfdHes, stores
bi nary di giti gelRsleuldiddrtrs bash |ﬁ.ggnoaéﬁg¢{§ryha4ﬁ,d khg. t he successive shifting of
the matrix, shovhere@reRisg proki8& dnferbitistibation uRiC£ RbAgbseli df @ Gdad @Ry Mgmary [ROM)| a &m-
atine, ang t baratbi 432 oy céhh@tidg tBd fRELILRF Alitiore&FShd érof @ifeland ttredmade dataqvith arpredéterliad
I mage dat a of thrdsholdjueind pigate k33dsrdortiotingSthisutdut & khednta. di stri buted from
plural 40 pi X dh the folfowing theBefwill Be explainedibe fundtibragf therriraii shown p Ridad8Ai nar y
digitizing unit Thajmegy data suppiieth® tprbgwerigitieind i 1A®are added iRtheadddr3Ia7, willthia ewdr data
del ay units 46upplieddrom theglelenynidiis dndaie fupplied 1P tthieerer distribution nelt 436 whigh refepges error data
col or - sequént @b ci dreded) ef@treedpfgrmined fatie iiligtagriedpraip dablegtors je ROM. Ghe qomparelarsideom-

of the inage 8eentheputpusefiheisder427 T Medgiegmipad hrpsheld valiporad &elegses abinanyoutpyty
adders 413 - ZPZG" he ppylsignglsiobihe samppaiontPe a@ﬁ’agij"b‘fqdaﬁ't’ Indhpnepssasy pixgs bl(ﬂ“’ 93‘84?361
for cal cul ati ng '? §8POBFS NS Mage fiaDiclpe gpor 8!?‘5?5‘8?’%‘1“6?‘1 THRIEFSPSEOUHEHA % Py Fedicfndeand
427 is used for adding the error data calcdlated in said matrix with the

I nput i mage data. Each of error line nenories 428, 430, conposed for
exanple of FIFO (first-in-first-out) nenories, stores the calculated errors
of each line and effects a delay of a line. There are al so provided an
error distribution unit 431 conposed of a read-only nenory (ROM, a com 50
parator 432 for corrparl ng the result of addltlon of the error data and the
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"0". The output signals of the corrparator 432 are transmtted only in the
necessary pixels by the gate 433. %esggqgse 1to the inmage data [err], the
error distribution unit 431 rel eases 2 [err] and 12 EP 0 295
105 Bl [err]. The data [err] are delayed corresponding to four colors in
t he del ay unigy Th@data gyare, delpyed sorreseonginmio Eyrgoiers ipihe delayanit401; andi when fhgiprecessing pro-
scanni ng di r eeedsdnihe maip sepelecdiegiion. i§ee agerdde th42®ew1@W'th@eﬁ?rﬂ8? et P2 samp poleyf
t he sanme col (ﬂe" P&t%'”‘?ﬁ‘lﬂﬁ%%: i mage data [err]. Therea ter t he addltlon

of error data éfteéﬂd"i"’ﬁ of gyrar ‘!f&d%’F%eaFfGQ‘ theAPEﬂers I ress of
progress Jf E§h° P"E"ﬁ 73683‘5 §‘l’" °f”é? gyﬁ‘%m dedee thusq
to the line °"(‘.l§ ?lnt @;rs\*g{' jo;t)

y
e |x Is d
jig a'rl'ﬁe: gg?ti"g ft r il eadd@on rro;‘dr é'g 8 fhe El;gj J}'gé
adders 404}0 420 %Iar r?frEoé‘r b7, kSN 408! Sbo! Jbﬁa tand,
419, of the g .qn .(911 %r mrgjsta%rtﬁé er4§@ea tatnpmwem&gaséia aferr]

result is suppl yRQrbQiath AfeabddHem RN Menfbh/. 430 t’é@t’btf@%&d’hoﬁ@df@ﬁo‘i@ﬂanﬁfh@%&eﬁe
line menmory 434, mazﬂpnphﬁdads Bl fuktRer biiRd aﬁd@s. Hdatd &R 2RI QL5 Piftedult oft dadition
sim|ar mannesthbaméraga aktoes &aél&%ta A2sip plid @B thede?rdr dishidOtion DAkt 337 3nd thd\édmparhtbie3z2.
t he additimn of TheuBowrekiinedPtodedurd calBe Abhehafized, A0t exdnpiTor teedindubimaecdatd DySin the fol-
menory 430. Témingandneer: data rel eased fromthe Iine nmenory 430 are subjected
to the additions of error data in the ad®eys @24, 410, 425, 411, and 426,
and further added with the imageadaj-a +8-thes ddder- :248,- sThe result of
addi t hon of the error data and tle sj-matye-datat di-es-supplied to the error
di stributi2don unit 331 and the coripar-atbfi-232.* B5u-1 * afthe above- expl ai ned
procedure can be summarized, for exafiffieiftol- #ifedi mput i mage data [err], In
the fol - |OWI reilfanner : [err] + 91- 3J- 3 +91- 2,]- 3 + fi 11, -3 + eiJ- 3
+ gi- 3J- 2 zdftaaﬁewf%esfj'g 2 + CJ- 2 20 +
f -3J - d 2] "“Fge"Bb iFedi o el 3 +d- 20 +a, Ij wherein: DD
dat a after procq"%"ﬂ'}‘\‘n@ TS'"a '"e(° R, e ata 25 1 : pixel nunmber in a

line (for each ie s PSP r'@ffcﬁre% 5o ATRH §rhebinkuhy Geft0
Char t Shovn iy e e e e H R H b A e S
L ng. char t S @aweylfauawagorrfaaﬁcdb&der stand ng
of ths#ungjion. whéh thd'§RAgsad reﬂlﬁg%ohduc{eg'gvePH in e nBiAERHMY ared (§'hikdl infHg. €4 by
the nunber ofexaRié) the bimkAf@idkinG RbndubibdiH sdcbdssi rOﬂvB'm 646l ixel ehfered to the Sparalor 32,
over | apped r emdbiRdlizédou@Grastd ibtle Qvphraldr 432 %€ tefeated bytheouﬂﬂugmmnitmoalymrédined
pi xel 1 n Fi g.nufiBéeof pbiels Sxcating Frénh the {ir@)-th ik (cyrred pdiding B itha g stipielahdlabieciatbaii Fig. 17C).
successi on f rihes théihage datiof p+ 2BIpixensre Bideted, @s shbven ic Bigia iredyachroA@&ion Wittethe signal VE1,
bi nari zed s®uthecdusaiattie: ol erappeti NadicPofRo6 EiteBiMBE olgectareacing a pizels b yhetpresedingtapat These
control unit déBZrechilayy digitized, eupthysagrbcensedxistacdve fpangmikted acedrding th thg cntrolrsign#l & to obtain
(n+1) -t h pi xehe datanf B¥xmixeldi ng to the 1st pixel in the object area in Fig.
17C). Thus the Am@'emwv the ffregqing t@&ﬁe%@(@?’@"&“@ jeipting pergion ﬁﬁlemmmpsﬁarrbg
19, jn synchrveprdutempleying 2 matrinuhiay dgpsatot Yigtnbutedhe erropsdp anarea Rypceing:the,ghiact afpr, ard
r eaditg of¥ 236feting pinary digitigingdy g Véﬂ"’lpp%ldr’é%f’"‘&ﬁﬁf’eﬁngﬁﬁ‘%?%d'"grﬁri%e gr ecedin
ar ea. These %WES@LF\% "?Pg ; gﬁﬂs"‘tﬁ’ ?f"["ﬁﬁg rﬂ'F%?f‘«ﬁ%béecWﬂ’&fs "H'I‘"é'“ga OM, but
X

transmtted |er

pi X6|SS As ex ata wechon%p %SIte Q ?r)lalﬁmpannm S», Wi I&"d E: Z@P%ng he:i; ln?;:ﬂig
S e RS i o Y& 9%%

does not StJbJ lé ea acgahtﬁusearcﬁl i cbrré;?nrha%: [ofofiziRg & A0ard §6ﬂp a}f%q ea@ﬁ oft i:ﬁte

portion of t ﬁe
\ =i 40 ef f oLl ANOGinHebiHad) dbitdihd bk St SRY 2R brRM G eaaiPie O th& aREJAGING YL tHefdGh
precedi ng ar &gy bb BonkiGedth&sRRlcaREPREH ¥R objebt@res ot su%é&ﬁg'a@dtdo%tﬂd@biﬁarﬂé&-
relies on a tgih R c6rIIMET 1yiaf Bverbipbd Rhdkg, eovétplineRbitct bidgr e nmay natural ly be
enpl oyed @ RAM @thenefinibbdimére bf. thelinfion e B0dxPIgin &S theva G @plo9st 108 buffRTol Eiserving
matri x (Fi g. the/dajryolr efforsie@sthe 2dsthcting RastHiNels inldaeh ling bfaeSprdcBding ieeapshu@ i Figl209for
di recti on oppeisitidncto the 1&thaed 2rali pixels hazach ing oftthe ebielct 2p¢n. Wusn the ploesssing of tHelubject area,
obj ect pi xel ,thd deey-eley emor datalara gpad Hom sdidinel bigter and added fo tiof 1st and 2@t phxels $1, each line of the
generated in dbjegtatemt and 2nd pixels in each Iine of the succeeding area, to
t he obj ec®® ar eaThuadt is rangdsred phrsibleitmepmpletelvetimingde tha sipeal igefietatetiahtye bfunddny of G mage
and 256t h pi xaseas by empleying a|disprssiepfmatiiyes gisva intFica | eand Albasesnpioying @ linethuffes foy conserving
di gi tizing ofthe saEy-pear exgigifromie pirsieaf deiprecedinggrep; fera@ddiifontigfbe pixpisdtbe phiest apea,
there shoul d onlWhigEnhogdimertdes EyciymEshayt ig Figs. (’:é?ﬂ??'@&”ﬁ%r‘mﬁ%?H'WFPE!“@&I‘@H““’“"
area to the succeeding area, so that the ldnary digi- tizing is conducted
by an overl apped readi ng, covering the object area. 5D I n the next
enbodi nent of the invention to be explained, there is enployed a |line
buffer for conserving the carry-over errors fromthe 255th and 256t h pixel s
in each Ilne of the preceding area, shown in Fig. 20, for addition to the
il e |er s in each line of the object area. Thus, in the processing




the carry-over error data are read from said line buffer and added to the
1st -and 2nd pixels in each line of trE\P(f Area. 55 . Thus it is
rendered possible to conpletely elimnatet 2 streak generated at the
boundary of the image areas by enploying a dispersion matrix as shown in
Fig. 17A and mntand %‘wPf@ShPfﬂfgfeabequPi@ﬂqgufferfor conserving the carry-over
errors from t heFi$i2l Basirgft dpgram githebingryigtizing unit 10§ ,showrnyinFlg) S partigly mpd ﬁlf?@lt'?‘?fn
t he obj ect art@aembPﬂmFﬁls?wéQ&())'ﬁgjﬂﬁ%ﬁf‘e cifciibshown l'}(ﬂ%?b@ d@ﬁ'@ﬂ\l}r\“ iy Prepegee of 2 iqing erros
are sane as t

e T ? °8’8°°£%13? Y T b Pl o e T
bi nary digit I or e}or ory Qﬁ\/\gﬁe&?ﬁs'toqm? g'ror a{ﬂ tEJ hgiarr}éd g%g)rgnll ﬁgir];&gm Lrg% th(gf

t he enbodi nery rcul

different in t rauryfaﬁﬁ.ﬂmee wilSeleftidted Ble FHctidRBFRE x.rcf}%.m .fererérraettbahmﬁ&amsmm
Fig. 18A 40 inFig. 22WichiHdws & dase SBIEle CASMR Rt d’?‘ﬁnd@ faRding. I tifel dtual birddit HEnumber
represent ed Ry pised IemMERRES, SnHBRbMot doloROkandR &k tmdalrt iddslicke!r t her . Thej ol nt
error menory 434 sdafinittSerafiddlof thb @CD G € if e sEtAhét uhiD1 H@lamad BefdPelprowdes imdgé Batd &re
precedi ng ar grdifineb.ne object area. In the following there will be explained

t he function of intHedirstscamiiigloperation far préxk&ing FR @bjdaraa dhioWi in Gig 20 A sivitch SV cldded with
Fig. 22 whs chhetimingof @cooias sigraf B shbwagh Eig.ea lwbereyaiie eraaia &she added totitkdmagesiate bfi2g7th,

| n t he act ual2s8th emd258th pixéieinreechtiies ofdtfe posteestashave imfid. 20 froiresdoridipg toltiee tsti Rbxband Sid
col ors, nanelpjeinthe rostrazen) fre surplisdifrom diecieldy unit 442andisiored indpeipipterrormenfory 434. THSP
unit 18 in t reeordataraneeread g the joisx prros mamely B4, irsgncfropzetigiewith thag@gej@!aepfdre 1st, 2nd
pl ur akt i nes.and grd pikgls of pariggpoadingdipgsiebiaingstin the susepedipg scpnisg areegti ?rrrus RYypPEe@ Switch

area’ show® i W28 i\‘:]"'°5‘2€)"”F 'théhestrm'mgeﬁa ol signabA Fewinfjgt 37- Tihe erreridata rg,gentfhrough
cont @l si neﬂ‘e 427gthen %ﬂ@rt% °?"Wép°€ﬁ’"?9dF’an ta. gng S'H'P@I dRflg erpop dis-
the i mage dat “8?“ !Sﬁ%:d 8 as Ha“ ESQE)F % 'g'lt'f“?Pe '&?F"’[e or data to be
post - ar ea sh ?l g (Ehc?rzd@% th WAl et 4 tg?elg‘ﬁiﬂd
t he post - ar st:‘;e?n " e t|éjnpee)s( rea res°f 2" e’d'"s?"(())'r'e'ﬁm"ﬁ roug j ol r?t
error rrermr y w m l
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of corr espondr nﬂséx rQiﬁe% rParhéﬁr'e , & $hndb %ut%ﬁ&ﬁ@ﬁl@&sﬁ&ﬂm@ﬂ%tﬂ&% ba%eoﬁaﬁm
this {U POSE 17 emMbyirad malix whih¥ed ot b5 theWhb ol inbi s Bbcin oBpcsS heMnain scan-
si gnab~A sd10Whgidifeckidriand®s conl&i@in@h Erfor RRkrmatibAIH Saidl BRhg@BRi&ENt T hrough the
switch SW2 to tRehissdshaér itdéndeted pobsiBi Sasdmblatell Peventthé SrRIOBGHatich 4t the @tiskadortion of
and suppl i ed thedmbgecareds b ktokhgSin alrfembryf th@© srror Bath gehdrhted Mhd iRgCoGassinglirosuck! Bidting
for error di gortibdbardiconucting subsayasny incpgprodegsingasedlorthut fieddroodatedat a t o be
added to the i nblgeasthtvan inthe bragenQibbdimer Bidtuse ofiad edds Qisfrersianxetrix which ddee not disperse
post - ar ea 3¢ c dhe exopdredh theyoljest drépcto 2 pteceding drea@ubiddtine neoseityf erfor faadharicirom said object
succeedi ng t creatiethpprseesdinganga alieady proesseed. Thps theneinfingjofimageraregp berpmenvpry£gsy, and the
t hrough t he 3%eakdeunation aiSts boyadarypf intpge frpgssan beripvaMtedy oper at i on expl ai ned
above. Thereafter the witing and reading of the error data of the jointing
portjon to arfiftrembadipent jOI nt error rrermry 434 are conducted according to
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OppOSI te to t éo {éﬁ ory |n h §| B'chs onr h
|nfornatlggll IdJO tlng portlon er I't |sren3ere
possi bl e to conphgtgbiicdty, BeRhald Seinsd E;%@Kal&ﬁﬁr(@fak%wmn FloEA drédoRektBtEby R MebnbQyN
of the | nmage .ﬁmaﬁnmbtarreewregersbaamag SRARHYN Fid. B8, t1fdh b&tjeclatoRinG AHiAA tH efrbl

| mage pr oces Hdispérsibiméthidaand @bk donebrtBdintersan bRAREarS eruihumomsars bHASé?Q&Jﬁﬂlibe'diﬁﬂﬁbd
processi ng basashilGithé fontsvingt ored error data. Al so as shown in the present

enbodi mentg t hesiuth grogiss alowsb hidntle pirSyJaited iDageat bs acondhuaia inthg& andto élinflatedistréak
85 the err orfembtionat thésouodsyed bartial ddegé areas. pr ecedi ng area avoi ds the
necessity of erindhefifibecbetient troriredures sbbjnde Fign A &xiOtapd 1hare panece dubelg tha fistem-
al ready pr ocdodiment afdwilsndt.iergfayé. he pxpigined. | nage ar eas becones very easy, and
the streak for nkg-i24i axircuitidiagisovhtiaimpooprodepsingamnt i ebovndmFin . paréalhemedfied froh theh
enbodi menf® 4@iratef e rpfemepdimentgbors i Figsshown in Fig. 2A has been associ at ed
with the dr anbafhesirat shown inddo. 2 isidiffereptain theprespnop gl asgaroopYerrion (emosyy from thatghqwn
i fth enbodi méhfie-df-: I Zﬁﬁé@%?ﬂ“pPW‘éﬁf fheie "bF'%Oéi’fﬁéePfeﬁ%“eFB}‘ FATSiNYMPbest andwjilagibe
at the boundaﬁ"@’ ioad furhar, (a) and (b) shown in Fig. 23, by storing the data
of a scanning operation (for exanple datateof the area (a)) in a nmenory
converting the signal processing direction in the main and sub scanning di-
45 rections. Mre specifically, the signals obtained by serial scanning as
shown in Fig. IA are converted by a nenory into the form obtained by raster
scanni ng as shown in Fig. | B, then subjected to binary digitizing with the
S *rsr on rret hod and agar n converted |nversely by means of a
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50 Such process allows to handle partly jointed image data as a
contfnuous inmage, and to elimnate th%P%%@ﬁ)'& ghormation at the boundary of
partial inage areas. In the fifth enbodi nen the structures shown in Figs.
4 to 10 and 12 are sane as those in the first em bodinent and will not,

t her ef or e, e fjsfeding iodia. 24 pplor-sopupndial sultiyvalue,poor tﬂf°§%ﬂ"3’hﬂf3'feet°?|@'s magenta and yel-
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conver si on of sqpEgi2BIheiNDRSGII3O N FihI18Rs tdpRicdddy te @an cbRESioBhéhitRy SD0INAYI2S, slime
Fig. 1A to thadmpoheawiasitHasdih gig. 1BBare TépReseifiatiby €8/ FnBEr Bnd WINARE e eXPlBinédJurther.
requi red to havehéscamg@adsrdion ninoty@asderferéhs ednvérslortof Saming idiRgtich|oe tha tdld-sequbntial multi-
the area (a) waeHingge iffdkmation bof falablery (opdn, Mmadenig)yetiquead blegkpsupblied from the @oreparatoy 3262
enpl oyed s@- ctibrh the redeuiziamnel) rfabesignely stioermin Fign1Bjib the keriekFanmedimege sigagls shapainFigy1A.
cor r espondi ngNerely this isscanveisiv invgres attliesnsyelsion exeldediydizesscfregomeernipn (rginory2AQishgwn
hal f of said imdige24 200 is used for inage data witing while the other half
i s used for i nmadheemap eonvessieli PRNONSAP i rengitAditehared gappcity ¢ Rigspandipg.to @ 8eAnBINg P
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corponent s as *Pfjaen es"aé’ °‘r’%’%rr°"8”s’8% °é 's “Se Lﬂrb g yhilethe
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| nformation o hal YR RIS by @Bhning BLEOH sonal)é anwr.@rrs ﬁba@r e)a,u.p.e& ruﬁd.oﬁeem
the conpar at Oauc%a il sihbIQEY rseﬁe&.aessrerme&ssm&%cés@rﬁ@estsreem eScan2eVBrsioR memory
Fig.1 B to theggserial-scanned image signals shown in Fig. 1A Namely this
i s a cervegpsion A SRIMAIVES corRspdn@ingCto fhé afi sahniBy Ssetidn&iind ¥h Rid) @A e@a;remnn/mé §daf Bon-
menory 200 s hesksion nenforyd300 2ier thElaGhvargiamof GHRIRYARIRG @fRctioR,HRd the S6hWerted biary thab e datd ave
have a capaci teleasdd, dseiesiliustasd @ppiaiat] in gyntioontzatahavith sakd)seot®n signaht | on of t he
area (a) shown iThe érraydat? thelbudndargl ioftheeares shdwn drfiid. iears stanad ip dTe\ies reenmnies 287924, so
200, the nenothat ogartiQlar cqraidération issequediiorsdehadgspiatae of t he increase in the
nunber of ¥ol or Nowisferenc isgnade o Fiig: 2hiarerbleigingamexpmpl¢ efisigaal conliesgionip Hiesedn sgnvarsion
hi gh- speed op®emerles A00. 39esach pfaupichis dixides infg Exp, memery hanksigeb asdilstrateshver si on
menory 200, so- AfiFleldagise bite iBeaerar aeyatiens hnmaRere bAnk A8 thasey cpnyeeron a'emorv2°°-
capacity corr'é‘ssbﬁ’ﬁ?ﬂ"ﬁ tef’%”le\%a%é%‘ﬁﬂ‘ie ’eﬂp'éﬁ”lfﬁ'yd%@e f"S’r“°’t’ H@k%ﬁ’ ggd. %{ WE %‘%
d above, an

and @ hal f_of t {fio taeotlier bagpAs shawg i i 38@“1%” %’geg
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si ngl e col or TOf eegube@d@g %emirnmsh@heregaeéanvﬁlee.mthe.mwm |
scanni ng sgcti Oﬁhﬁlgﬁﬂﬁ preSEHPMYEh drfbodiméht exlebutes Sa4h BMRNRA %%Héaf% BQ o dceiédnberdioninfem-
con- duct ed Waids80d, 5, ibik 88Hoss Wl to dis? 1R séa@r%&dvﬂr@ron B&HRbr§ 398 ofi@sridhd sefd théXcai6onvedried
is stored in biRisHieRly PPEREAHIS Lo asBEdRn Yrindd r inde recording® SI gnal  VE2
correspondi Nng t Qslekpaid@RinheT6raging o sloh Bfcanniggditection ploli@es atodtiSougiRtiMmBguivattout
I n the scan cstreak HidlicHoOdtiarniiaye 3643, tAdstacliieving ehe@bjaat of the mresentfiinvedtion.scanni ng

di rection,sand tAe theersent b@kbdibentenybldsivagpe schabisy @ émage brérgisgeiol twoalredtibng, by changing
il lustrated othepeduentabiataiwiitimyand leading iztiememongi t h sai d section signal. The
error data in tMerdspegitiratyyindig. 8 lallerdirecsganning imiine dren (1), the scaAniay eperatiammeayl be contifved
li ne menori esiny®Rppogifetirection ipstrat ofmeiurpiag tp [he odregrtiop eea f&lendfeiobipingdsignaizpayibe iveried
such error dainihe sgan conversioRiggmpryf I thisripaangr dheripge seapnipg géw@reqﬂers irgnslerer nossglean
exanpl e of%si gnd¥sodispiting pRefatiphin frpdirections isyepfper 8psgible Rifrsrting the 2igupls inthe scag sem
of which is dVe# "?°ﬁ‘t"tfi‘ef‘\t106°ﬁ‘ﬁ?96r3 refjapdL the dirggtiog B in Fig-§st rated.  Atfirst, in

a step 1, the,i ij % i jeved pyjmeraly Stiplaxing, an PpsioyR, cayntg for; the.addpesg control or
conver si on rreﬂ'Sf? o 'ngle"i"fj '57;515'8 18" €EPE°" WM™ mage data are stored
alternately in the nenory banks a and b. @ the other hand, as shown in the
step 2, the signals with converted scanning direction are read In suc- ~

40 cession fromthe scan conversion nenory 200, and subjected to the

bi nary digitizing explained above, and the binarized image data are witten
in succession in the scan conversion nmenory 300. Then, as shown in the step
3-, t he b| nary |mage srgnals wrth the restored scannl ng d| rectlon are
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signals directly for exanple to a laser beamprinter for image recording.
As explai‘ned in the foregoing, a convEJ;3'?£ﬁ_,r]m{,)3£1 scanni ng direction provides
a snooth output imge w thout streak at oundary of inage areas, thus
achi eving the object of the present invention. cO Al so the present
enbodi ment enabPueh inpag$eans B PIAIRIG MrtWo Hirpalipas P'ﬂwﬁg‘er qqp&ﬂ'\ﬂ(?p%{?tpééil‘m“mw
changi ng the Hetrnihe t°d5%*5’"\ﬁ/rpi’sdtl°ﬁ§a"é’ﬁ&'si’eé‘a‘ﬁ’l“f? in the menory
specifically, q;°"8at'°%‘f’fta o W@ggﬁ%lr'?ﬁ??ﬂy ohieyeq &y QF@%!"“(”’_‘L%°'“? ﬁ‘é’"“?ﬂ%[?ﬁ?l"?f{ﬁm'
operati on rrayf°k}° h Jre ion ins 9 ret
ot P Sorfery | Enoutaed e s s ?;i él Prdisias oo Endivploe
a reas ucting he err %pﬁrsmn me rthe aae data %r inal?emo
scan converm&ﬁ gespiJ i]sgtaf] LELi
i's rendered pOSﬁg éto %éhow other aﬁ\ﬂle{| %na%g blrﬂ Jtregm%%e%lhtﬂ m”onnatthnmee?&Lﬁoggﬁ
i's rendered ﬁ RYonkdd4E4.L ' Ng the si gna S
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menory whep t eFﬁaiarsb&\Q%cQs‘é il b wocesexblemémpﬂigra%tatemf Bhidrfindth&origiRal ..ﬂ;aesre print-
oper ations C&Hﬁdﬂ@eﬁi& d9MRM Méurrfm’d% NorfRPEPME RleddRecti, down counter for th
address cont ol it exshfle Shlifidbe joifting infgnaioH isreakLdREHhS broked Ands Gative SRS it ie.age
menory. 15  anksl8 102, 3 9mlddBitidhlo il Blagé sreRduriaig3dkoNhed bef§rs. ThHE dtiRek forfatioh@t said broken
di recti ons enimbé & bapeasiee by @OPNHEDgedRei Nl pOLesS bxped i eheffirsiEnditird empbivdinaitsl Or
returni ng %0 théeishsopospibisiolprepent Sirstriak falingtjoe mstedirsisridithird Ahisdintehts aéconding toitt@ipress
a mrror i nmagent ipeentidnebysstsing, n aanadmioey the edpor déth gereratet! intthengokef ling portiensamanitheesutput
control for timegekneaa 1vd Bit4 ng and reading. 5 As expl ained in the
foregoi ng, the FigiZeshowspisewsi oferiatingag eclarpertiinegec annrigiod an foprguisheatsir the genyiag ArpA-
at thebound- mﬁ!ﬁgeg pigineq ﬁﬁgféwéao@aé'fsbtyf'ﬁbﬂmfémeﬁg of ify @ cRPYiRGRPPEIIS Withsd RiRteRBICheRR
after thezi’ma! pmprigfere stored in a nenory and are subj ect ed to a scan
conversion. Fj %g‘th'%"af“ﬁ'eé@e '?ﬂ%\?"@ﬂ"ﬁ@f""@? F%’@’B‘F""fdrfé get %{{Qﬁ"“"
the jointing ¥ mc L8 %’Zhe fmat“f’fbca@rb? 6’ Veﬂﬁe péredirgan odi-

over Pa po A
10 Fig. itreak rmatlonc n be pre %Eﬁi\?n Ia?{? ourt odm%n%prgt {oﬁ { uiﬁamelk

enl ar gi ng he N a
di vi ded pozgtl%'gtlj'e%l"o atao%!a ﬁﬂ%n @u Eils i

jointing infop fd i ﬁrstrt rgrl‘('en %yﬁ?éé}[l@ﬁ%%%?n#ﬁ%ﬁus ut fained

| mage areas 1, gé o0 B%Pe%p:&@orﬁé\%cdrd%gsﬁeé?{ivﬁﬂ Rhdnges. ot @sé‘%qhe
before. The Siopfidy ‘fsp ERHONEY doRdlcRl inR) dhiePbil B, hb BRSB2CAAg jemmfg%ye%etaemebabkénhﬁea
over | érp’peda SCﬁﬂﬁHa%n[ﬂ{eQ&ﬁﬁj&gG}){dal ained in the first and third enbodi nents.
15 It is al maniPRss adthecdp@ndvperdints comiucledsih the dlderloDX B, ADéndIBR, chit@ryfto thé Edses
and third enmbewiieRigs 28 a@ecthéigrebiofoiiratonzaebe pré@ited byt dverGippedipybcads at thépundary
a menory, thebetweenthe d@boAigan a2 ahed therbobndary betakennhd drewe BpardB2ons anong t he
out put i mage ar Alasthéd secgnd aBd fodrth eribgdimé®s sdapplicable foetsepreventjpn pistreakdornation, by stoingd
i mage of &@h dnagiemery. thmerfondata at the baund@y betiveenttivaraae pyanddh2appat therbaundery between the
expl ai ned in arers Bl endBoi ng first to fifth enbodi ments or in a copying
appar at us wi t h Zhysfietesent Sypstipngan rgsoive. in theeases shewivi [ies: 2ftt@0, thp probiem af imagg jojatiag
the i mage j oi RFPHEP 9 AFSARRATBIESInewl y required at the broken-1ined
portjops i nters@é W’Hémf"?ﬁ’ﬁﬁfétsé’feé'aggefamzre b@aryﬂ'g't"F‘?‘? béﬂ:’&ﬁ"‘%fﬁ'é@”ﬂ%é""’m dujthe
f or mati on % 'f"é{i’"?r pligabfe;tp e casa gl tg inga Ay igle Jev b an
over | apped pro 0%' ppé N ":]e?}ftfﬁ’? g@FTtFB se t e']t' 3"' 55ing
such streak f a ve b f th pno eproducmganlm-
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i.n case of an inmge synthesis with the copyi ng apparatus expl ai ned In the
foregoing fir@hiniso fifth enbodi nents. Original image areas A, B are copied
on a recording sheet with inage size changes. In this case, if the copying
operation i s 1 omndagepbesking 4ppsratds ebeprisiig makns (11, 106)208 Rl gdidratinig St @EssivearBdsiofighage
occurs at s he brdatadefined byesdccaive ol Beha lings ofimidedatt @bicH ettend)in 3 maid scanniiy dirbdtion, and
case, as the comeamy1e8)ér bitariding ths intaga data foeshibseyuénh @podudtianfhe Binarizihg madhs asioh an
B2, contrary t otererdisesgrsion restiodte converFhgimagRBtadntabindy, data ved Sracterised iothataliei apparatesn
be prevented by furkher eompriseappoety peasdd8) fat staringertyn dataltieny a Fiest noetion of dee amea etimaghl
and A2, and at tda®ewhishuppitien pdigiestafeengssivh ereapfdmage Bata e nBin scamnigg ditebtion gecimthek the
and fourt F enbodinaiEng @eaﬁsé‘s%i?ﬁ rendstasopied when Yinedsjng i fissl Pistls ofmaiogran lines of said
formation, by stS¥{P¥He@8% in a menory, the error data at the boundary

bet ween the e [ r

B2 Thus theaipr Z\z)gé%%tusa%g%'% tgglgléngﬁlaéﬁgglﬁp&gg&e%eﬁ%ttm%Q meg'% foal' gn%%ti% imi gedfg
to 30, the problemof inmage jointing in tie use of error dlsperS|on rrethod.
In the foregoing enbodi nents the image data are binary digitized by the
error dispersion nethod, but the K*- 40 present invention is simlarly
applicable to the case of digitizing into multiple levels. It will be
appreci ated that the above enbodi nents of the present invention provide an
Image proce55| ng net hod free fromthe above rrentloned dr awbacks of the
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age W|th hi gh qual [ ty and h| gh resol ution from any ori gl nal mﬂ
apparatus therefor. Additionally the appar atus described can mmn 'W"J”m
satisfactory imge yet is relativel éspsdoi%? gfo Gains 1. | mage procesxsi s

appar at us conprising nmeans (101, 10 or gener ating successive areas

of i mage 50 data defi ned by successive nain scan |lines of imge data
whi ch ext end |SH°hdmﬁ$ﬁ 520408 SRPTA " SdF ?“@c"d’ﬁ?ﬁ’°"saﬁ'?ﬂb'?f‘éafﬁ§e'€3@8‘? opesRtio SiAce the timgyre-
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er'ror di sper 3 A1 %2 Ay ac'B'H?/ Lo e b b (AR sbai o
char act ef i s€U 1] L%ﬁefo@ m | Al LR g&mﬁgo%sév a@ngwak%;?ﬁ ikl
Storing br fiﬁ,i Borlalded hgg.n?ﬁdggmf e

portion adj g%ébﬁ&&ﬁg §éa\4%°,@ 28,0 I n scannl ng

di rection and gigg, dshddo A6 BifRer exar: ptesQ# xﬂx@éé &kpﬂ&e&ﬂ%ﬁ&&e%‘ﬁﬁiﬁg Haﬁ'na%r{ ﬂEheQ%eﬁhoﬁ%f
st ored mhenthbhmrdisgérgm\rgga.%d i rst pixels of main scan lines of said

successiqe ar e, 28%hows AR A thd Sodv6-eRidHed Gopyg Sgparatis, bf enftiighglthd drigifdl image and print- -
char act er i Siglthe Bntagéd imbdtein fRRANSIdI@briigRAtRIrbIRGshes®e data 16 | 111111
101111 ul Il 11rilthiS bdinple] tht intage @BinZ@hinfddatidilis Sundded bt tBiRol@ s vt bétge @V theddutput image
in two dir earbasdng 3etinddiien @ tedsdge ares bpupiiatigs oplained hefone. Thertreak foreatianiaksdaiddroken
qui red for lnes canrbe pgventedivh the loearepned s¢annicgpre@ss dxplaidédsp tha Sistiangdithind empédirpentsa e
formati oa of &laflsopessibleteredtand Heeakfamiatign imibhfitstand thinyemtogimsnii aechiding todife pres-
up- down addent ingensiem by ¥ering.dr a merecrydheceriar 4atd gegeratadiin #f@&mkﬁg""e portions ampgg the output
expl ai ned i Was?\%fe#sdr%@o‘f ng. t'e fifth embodi ment is capable of preventing

al for rrat [ t9n29a’th°"t'sn%°35‘b‘?jﬁﬂf“ ingpnenfarged nﬁ:géﬁszea%"ab f%ﬁﬂﬁ&‘ieﬁf@ REPYiDg pRfR- -
SIe’ gn "‘th’f"éPe ‘Pﬁ%“’lgrféﬁé’fﬁ%ea‘b&?‘ enes BiEALOPHNIAPRERILT (Yt RYINigF ich as @
subj ect t'§®
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e out Py .,@ég o) §¥ﬁ ditcbn fﬁfiéfz::ﬁ phi ol o

error di Sp 9 pe ocess at al are:

above- expl a' n § Yirdd rofRRAY &L WS pr &Iﬁce&‘ 'tr?érsgéo rtPédw&hﬂ%hts'dﬁQfﬁT ﬁgmﬁ
prl nt- ijRg $r§)€ih PhAEES of (B ffting Jartioftidr ¢ ':ﬁ{égg% aportlons on the'roll"ed sheet
29. Inthis e*%niﬂsﬁowstuhé‘gehmgédr&h% kid ofal?uﬂrﬁz!g@'%}dt&&s iwith th&&bgdi d@é&pﬁr&tu& B@lalned
broken |i nem teasrvimg rifsh@ riaHbhsdsineARge areas 1, 2, 3, 4 in addition to the

i mage area boamgiadl intige @xpd AipRe -dprt of @ recdidig sﬁereaakz ith&el¥Rt gl Indé chsk) ke n
| i nes can bevpgigapenti@ds tyndided ir0ve bra&@p AT BS CAZHM B, ips@qaRthg 6cc0isak the drokdn-linkd

first arsad tixundaryonitohiecnedvigshesl5 It is also possible to prevent said

st reak f or nmat iidhis case.talthe tonysy oraretior icanductedinaios ardenofé1 RICAY aifd B, contratyiiethpcasss

ent i nvent i thawn yfige128rant2f, the ptreg fremation yan be lneeventaddy the @vexlapped eroasss dt thenbauhdary
broken | i nebgbwren themeeaafrbeng A2haec aUibphaundanplpbwasn tiggress Bpand®2. 4. Fig. 29 shows

a case of pri AispHE segendad G‘é%f‘@ﬁ*ﬂ(?é‘sé'fea jcabie feitheareverion of sireak farmatiep.dy stosing,

t he copy? ng‘“amf&‘"yr e greor é%f)?téh‘%'@a“ afy betyeeq e é’@@ﬁ Mcpng A pre at EhS bP‘F"F?"M bet‘"ee" the

enbodi mantsa'PJ‘?s r?%\ %opy apparatus with a printer such

beam pri nt er " e%}{‘ i preer teﬁ@"‘i Wéf'{j’éafeﬁfff" f‘ﬁ'g': 'qu?fséq%tf‘? Uﬂb'?"é“ﬂﬁ‘?ﬁﬂf"m’""

requ' red at Fﬁ# %regol emb er O t{mcmeS da ngre%nar é pz%? ’ﬁ}ﬁ? err ﬁ epe?ﬁrloﬁgfethéﬂ,&ufthe'

4. Ins ﬁtlz ﬁtloﬁ ssm@ rly éﬁa caseo znn mto U Qtl

o the') ng.:ﬁ g Eﬁ B mga&s ffémt “é:f E&@ﬁ%ﬁ% QE'II?E%JS%S
t fr b nend a r i

second and ;deantﬁ hlgﬁgfm}} LB hSescR uMonSf;ode{]?gngmlanmagman% ardtls\nerd rroarn "

data of all 't RediiidrbiRihetPpRRES deQNBeddan tdpRALITRASHHBASMade yat is refbtivelydipid. TBge
jointi ngsportions in case of an inmage synthesis with the copyi ng appar at us

explained in the foregoing first to fifth enbodinents. Oiginal inmage areas
A, B are cogiaimis on a recordi ng sheet with i nmage size changes. In this case,
I f the copying operation is conducted in ene order of A, 81, A2 and B2,

I mage j oi nt1-ngmegeamcsssint atastus - okeising meroel (180 106 tAThidegeyerating siveessieemeadiofigage
sheet. [% t hi Hatagietined hysuctvesieopyi s loseaf mmagedats whidhexidngddn exiain scativieg diseation, and
A, 81, A2 andneps (18®feripyzing éreti megectatader sybrgayent rapredugtion, th@bingriding Means jyeing an
stree 'format |Q5"ﬁ"%s§PFS'B@m poshist é&tnsgmqgﬁéatwebm@r patel apscheraderised In thitdhelappaRtug
bet ween the arf¥er ®mpging 'Tﬁ?mya{"ﬁ'd”%.‘ls §) ire seengrRTar Sptafenv Bt RoRien af eog grep of ImAge
B2. Alsq_the s"é@dY‘i‘lfhﬁ?fH""faG{ﬁ‘t"fﬁ erﬁsﬂbeoﬂ'?‘?é’ﬁwg%?aéa ! Fﬁa@é‘fﬂ”@“ﬁf Yrectiopand in that the
preventu%n of RAFENGMeARS Yigt "B *H5 &% B Thyen Sgarizjn hﬁf'f?éﬂfﬁ‘%f’fmf’ﬁé"aér"??fﬂf%a
at the boundarY°*BeYREER t he areas” Al and A2 and at the boundary between the
areas Bl angl Bpadiddscchify B 856N ank VG chRBt&RL i ﬁéghé/ﬁ'meank%r%;mraﬁﬁgsﬁégémm
in Figs. 28 to 30, the problemof inmagejointing in the use of error

di spersion nmethod. In the foregoing enbdéi nents the i mage data are binary
digiti-zed by the error dispersion nethod, but the 40 present invention is
simlarly appi cable to the case of digitizing into nultiple |evels.
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It will ‘be appreciated that the a Dove enmbodi ments of the pres
provi de an i mage processing method fr%g fzﬁ& t?e above- nen’ ﬁmmmllﬂ"l”ﬂm”“l
drawbacks of the prior technol ogy and capabl'e of reproduci ng an*int dge"

wi th high quality and high resciution fromany original inmge, and an

appar at us t her ef $eratadiffipgs dgianhich overiers dsfrdpadt tsgn"&eglrectqnﬁéerﬂma PUOPRSEIVA AR when
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