EP 0 389 145 Bl Description The present invention is directed to an
appar at us and a nethod for generat Epgsgﬂégqn data for a display and/or a
printer. Character pattern data generating apparatus for producing
dot patter.gs frﬁm stored character pattern data is known. There has been a
shar pr i ncr SXEEP ?\"the nunber of dots which forma character pattern

AL R o e e
iy AR A

has been propRstErhsdestts i imeagﬂﬁﬂe%mgﬂ'%otssﬁléﬁ %%%rb&?ermhﬁsteﬁ it €
senting OndnftardBméntiin qiidhE oPthe PrinBintPduibel &f b wBrd (photdedor e MG MM R!résuffin i b
i nto dot pifé storage cdpdcity dralch leﬂto?i&ﬁétonn@%%ﬁa&ﬁHtﬂh@foﬂ:%f'd&ﬁaﬁerP&Mds&g or
di spl aye prioeemereastt.t h t hi s net hod, character size can be increased and
reduced, and Tcdsmmmﬁammwathmhmaﬂabaﬂe@ded avhéthad ofl Storing Glid; bd\Gilletouflivd datSrepre-
possi bl e tdeetingatipantootiliecf 8 tharaeter paitére are corvertihgaven/data intedotiiatterh dsti fok'thé Wholelthes-
ar r angene ractenpetternaludrigapeduting or display procesof a snal | size is specified, in which
out | i ne regi Withthisaeethod.obracierisize can he increasedtand regucedand bhamtem‘uallthmhedtad. abilecr
pat t er % beredusiegas fras possible therdeta tahel stonesl. Thiere is howevers axdrawbackvith this asranbembnt waen n
char act er alrarter attexngfa s él?P issensifipg: In whigh outiine ragions fagereachatiiersin thatthe pyonottionse  of
a charact 3'6%"%%’“&’ en thess oylfiaaTegions may.yary, rasulting ing drcling insheracter quality: a
for storag arﬁ P"Eﬂﬂ%"&ég oytfine f??ﬁ?qplcﬁé‘“ Pt‘ft"!? ofa phiafaetan Ratiern e a bitmap “@@UH&#‘I! B"°'or
sub cur ve g &iand d 'E'g a plugality ol{ing.spaments pfsubseiryes
ﬁre (5‘ P?' t§° 'ét?"&s ?’% E '“t’ 8" é P’H“’d LN P‘E‘P?atd"tahe
ewit

ar ea bounde g"’ﬁ)gﬂm" ‘ﬁ‘g gﬁ%ﬁ% ¥e§"s6$ﬁ‘ %axregr

printing. fﬁ;@? QL chs, s

char act er g@f&t? mrrngénrt rhsp Bt b oShh Zﬁif’ ?*#I—Jf%f s
depi ct g4 QE}nﬁtaiHo \ordiHatek afd sto sﬁts Qg& E

size to one ﬁt%cas%'% o \reﬂﬁlgﬁﬁgmfo%t Qédﬁmgmggaiit fradtd, sih @he L
defined byackdidd widdpbist, RRHARS traf eabH 1Rk SegmBitls tarr@hm thiftof e ﬁtre ese
co- or di natigs (AR EXRRAhE SriginaFoutiHg &dwsadéabﬁthebséMsBﬁé 8y dlsdf telscaledHomidar d
size. | n tdeeof0s40 dafs, ﬁz)mlzssilhﬂh@e&sb%smnétﬁteaﬁalFrgO.u%ku),réechtﬂﬁésagrﬁhnfs?e&ds)iotbl%ﬁ dot
patt er mo dabmespendicthe it Certre positibhs bR miag Bé Expresea asl co-oMiihdlesthaNingSdediMal pats th @el OWS
t hat each dourseof the grithmétic Speratiomfoiscaliny dawnahesideda adisghylikd SiqLiy eryst® pandorGd wire
centre podot printeroarginket piifitey,artiseridal pdnter andiiasetprintyi, tha ot earicéived @s sldiniumipastiagluritn

t he 256 x ha&&givantfigite simesit is|therefdye rengindddizht the wimérical salges Ingicating ddd positiéf cal@dlisatesvi z .
40/ 256. | rbeintggerscand benceythe dediroat partstobtiie pytliriei dglarare tépidally) subjectadito infeges poegsimgtly S'
does ndt Apundigapranssensuck dwas r@qn@nmr@qwn@mr@mpaesqtmsﬂs dacial parteefthline
expr essed sa%mqetfor?rq!nar?a@eg iffedltp ingyneglate; detnositiapcpordngtes.he course of the

arithmetic opHsh ffeg '"% W‘Eﬂyﬂﬁé%hﬂ‘@"“ﬂ% chpragtes qualifyif thp Rharagter sizquii d
crystal patape ! %e 'r?rfefer- as fiusfrated E{E@wpt@ e;tnearamtmt piprn
prriter, arf ' "'P Fﬂ;ﬁe B’W‘é‘ﬂ‘“ of £e0jons ARty '19' PRt Asdi ¢ -
has a g' Vé%s J:gent n entomsc ara sed ﬁfs IEha nurreré Cal

val ues [ n(# j_{éta B rlaehﬂ nl E u in %av i un ue %%Ea% ectors

r;@r,ze 5

i
deci ma §Jb i ti edata
Pt oGessi ngo 25 bl A E&n&i:&ﬁ%?&. Im .tl%
L]

roundi @g- Wap
shifted t thrﬁm% %ﬁ:&?;@h&d mgggﬁtﬁéhiag ,naﬁaedsdt %%ﬁ‘c%ggfmﬁ'%‘é@%"%{ océehg‘érlgﬁg

does not paritis &idbREtiofth@prédeht ivBntioRto lpbQIBE £patternGhta EHetalilg afibkRdtislatd inbthddiSpable
charact er ofgenérating dotpatgens having 4 WghGRaIly iRéspactivd @ lze.Char act er si ze, however, as
i |l ustrated Acoorfingtol bite dsfdad of the psént ation, Herd m@f‘ovﬂe@bﬁrﬁﬁﬂoﬁdﬂﬁ&#ﬁ@pﬁem'ﬂata may
be expé&ndednpising datssorags meaid fortshuging dutling Bataviotli petemf readodik Mbkhs fdspdsive terecéivedand
E"-F". As selecfion datesforl readinglvet sgid abtiive/dat franhanidodaterstoedge meahssqakliny adthmstic peandtreéd | S
not i ceabl yprassiy ta toeived Siedata forsemputingutine caerdinatesdioarsaid butline datel, and ddtpatlegyainted t 0
US- A- 4331 998rating mgansfer convettipg:saigoutiingnooptinated intoglotpettern ddftaforoutbiti characiatisdddmthatat a
gener at ed Spifdainsterpagimegnadtirther storps predeterminad siotiectiencriata said gertegtion dgta béing sgedifistfarng
out | i n& vaeegeular patiarnet prarticulat nafigm iy anee thalsaid pigfine arithmetig aieansdacrarget toradjust

VO- A- 8704838 0Hn ewg'eee%ofmmamafwmwwm% 4 a to generate bit map
represent gt g & @ fthe prosant ipysatiqnathere i Aryided a methadof penerptingRetterps i n
whi ch t he “BF ?°"'£§s"r?§ rhespinasaiafore pRRE rapcinoRtigRif pulitfe fiRje IR ARoATeBTPVEY sefction
equi val ent features of other characterg to ensure the characters are

uni form and consi stent with one another. It is an object of the present-

i nvention to provide a pattern data generating apparatus and net hod capabl e
of generating dot patterns having a high quality irrespective of size.
According to one aspect of the present invention, there is provided

appar at us for generatr ng pattern data 50 corrprl sr ng data storage means for



sald outline co-ordinates of said pattern according to said correction

data. According to another aspect @b ols86148gSeENt invention, there is

provi ded a net hod of generatl ng pattern data conprising storing outline

datafora p ttern ti??;?g Iggsa ou line data in response to recei ved
|n

sel ection f’?bﬁg%ﬂ?@%‘@"éfzﬂf’%t’ 4
'°é'§f ﬁte?rpﬁ '('%7

said outlig a'd

outkf ne co- 1”

predet egm ne hﬁﬂfefeﬁ'ﬁérﬁb@dl 8t dh nv%htﬁ)ﬁd egb&&l Irs%ﬁ‘g %Fe dih in
specific f%f&detMrﬁﬁat&%Mﬁr Iﬁggs&h &3%'181&
sai d outl i B8 otfine@b-didinaks Fheeciindl Bartsbtihs reSdi n§ and the
preferred aiuismiimeday iadit e sNindt VAR soivd roh qf st

to store Ouidér ti&voldad varidtion ni héedr Wd of I8 ichdractep patterH dﬁ@t@o%nf@%gttﬁb E dot
such cosor skaleat es by an appropriate scale factor for producing the outline
co- or di nat es.The presedtinventivh wikde déscabied FumRer] el bf éxamisié) with féfefsntets thalatoomban§ing
rounded updrewidgswin whidli- t hen adj usted to an | nmmedi ately adj acent co-ordi nate
val ue ‘above diguledlisablask diagram &fabarastep patieinaiatageneeating apparatas @nbotying@tiechAsserit ivedv Oi d
a variation itlsthe |inear width of the character pattern due to conform ng
t he pat’@er n tFigueR 2den expiansiop diagramishovinadheemeletionhetamen axhamgtéripatiren ahdpaintich-eulin-
further, by #§fopthepatiersl e, with reference to the acconpanying draw ngs, In
whi ch: - Fi gurF@"'f 3jisa %Phﬂt'%'ewawa pstratingrthe gmangeme et of ¢l in an eutiing deta gfomas direditiey
appar at us e ’;%gﬂ? ?é?@t‘ﬁ’a ing,grparatug pifiigurert; Figure 2 is an

expl anatory H @ Ep'teffé‘t"fgét‘%‘tpf’@wnt%t'\ﬁé@@%’ Patigr data qeperpfing pRRarptug of
potint co-ordidy: attern hemat i c dj agram,
iIlustrating, '““ Al ofn &Eé a§fpm gt F"t"? g?f‘%ﬂ?‘P'F‘ﬁf@%afﬁ%[‘@i’B?‘?@’@at?%P@tﬁﬂtg of
the char act ef Of 4ol re4|s a
fl ow chart ré:% Gé\éﬁ%lrn{b J‘g’r}gﬁ Howp'ggﬁ c%fli%h %otwgrg%éar?ct}eg inc %er pattern
gener atgng aﬂﬂ%ﬁﬁd%n thg entmve bﬁygl{%wim Fﬂng'fra‘ﬁdé: ﬁse@gh&lﬁl%@a%asto%dcircuu

di agr am sh\Whiggsdrias Qbr patidrh Gl)ﬂtngqatLb évé

generating amamﬁsﬁtatd&m@fguﬁlz,&u Bﬁurila,ofmdmﬁér%ﬁe?n I§fn‘s§dnﬁlﬁd ﬂi&lﬂhé&@é\h&i&’m&’k%&ﬁm
show ng t heurwb,fafethe REpetiiva lined@gnibAtéareoiBrdddid Ritial béint eélartiRabsSla aﬁﬂ&ﬁrﬁi’aﬂmﬂ%a
gener at i Ngordipgerfb! THs paintadloflina®s 1Harid16 afystdddd iR thie outhfe data storaB cifliR (s BRdwh iR f

t he pr &8enkigurey; tagbtherwith Satsdveradlion lShirEﬂ@Mf@n&dnnﬂﬂ&ewmbhﬁiﬁﬁteﬁmm%hlu Bausélml a
storage Cci sopsistenciés wivdnicoriverting thieeo-drdinatds intedat battes v inRifdatichs h vihiith ailifear Width of

obt ai ned atbe patletn®na spatial width batsieeragectibng of tiei pptiera a2 notpropartidrial to @ datfscate.

char act er pat Assad oytgircuit 2 readsioytjotilink datatfay a s¢lentedshayantan ingespdanse Rohapacteridata it aisignal ,
and t he_r lapséteam a/izost unis@otshaymi the sutlineiate ingluding theinitial paint covortinatés 1gtheterminal point

co- or di%hat ¥ordingtes Apandiheporestionsigta i attasheddirerity An eusling grithigtic citnuit 3 compatemnedicoat es
la and 1b %W'%“%stf?ﬁ“?d"‘? ppomats efthe bapls of shiapacter fa igcjuded jn the Bignal from Eehast urit 30

Fi gure 3, W%tﬁnﬂaf"aveétﬁ PoBRYIPGP-qplinates imX-axieand Yigxip @@Pﬁ%gmtthﬁ)@éispbl nt
co\/or di nat? i n-, COI’ISI st enC| es when converting

co=or di 451at ﬁ t§ egjﬁf.’ [Z’F’l’g 4 regeives the, fﬂ'f‘ %F‘(ﬂ‘ft %\a’ldlgﬁ%‘es\ﬂf‘bt h
of the “patf em efz . t: usw‘ WI tl' to [ﬁ){? L not
pr oport 2?22,';, %ﬁﬁﬁ Eﬁ% ; mu‘%irfﬁ @ad e potrs Jﬂ p
from a hos{, api¥uppli i s ﬁ@o&meahﬂﬁne I3“0 h Olft 8dlans%rag? “8i nt

co-ordigat es la, the term naI poi nt 35 co- or nat es 1b and the correction
data | c atfsasdariMddBier eto. An outline arithnetic circuit 3 conputes new co-
ordinates for the line segnents on the basis of character size data

i ncl uded i n Where aistgndzkd dizeayBpbdifiedbp HHe chidthdter 3126l dtd AR Wikth IND hiakdcePddt) ;e olitfineTOVE
t he conputasithmetixircliiti3aksiesnines thé-oatlinesonalcha¥is afthereckived MitiaI@AG tefingl Pdint BRsrbifatéaf

t he corf? eEnd owiputisthearithietioresyits tottisr dot pattarargaheratiog dictiitdli t 4 recei ves the

revi sed out | Thealothattern genesatingieizcuit # generates Battenrtdatadordiliing ie witttdots tHedntprivk bfetiertlosksit a
for filli rglqndbowmd bintheeutline and therhibe procsssl isirepgatedfobthe nekt chatmgtet Unél tha dok patiecn
Next, the aderall pidhe ehpracters corserondingfp shednpubchariatter deta hexprien penecitedi vilerenmh eheenc e
to the fl P SuRpliegrsushidgi patiern data prsiytptecei pt of a signal fromthe host unit

(not sffo | the read out circuit 2 accesses and reads out initial and

t er m nal g i nates for the outline of t he sel ected character from
the outline astora Gircuit ]‘E‘[ S es these co-ordinates to the.
outline arit °t"t|"'(':° %:"lthr"%g‘f rout 3 opEIPYtes neM, %W%g nal geict co-ardinafes cormsepnding g &) g

specified by the character SI ze data laput with the character data, the
outline .



- co-ordi nat

arlthrretlc circuit 3 determines the outline on the basis of the received
initial and term nal point co-ordi BhS ,?&Bqnd outputs the arithnetic
results to the dot pattern generating CI rcuit 4. The dot pattern generating
circuit 4. n rates attern data for filling in wth dots the interior of
the ci os ed ‘i'i@!'aﬁﬂa'z? it in¢lydled 5 the signal from the hget ypite
fO,j’ t he ne e B‘E“'t"ﬂ t"ad?tg Q""ﬂft'"ﬁ figult 4 Jhedot o 5
cor?éspond "? 5"?'% (t,lﬁ?;l?"gl‘, he(fé{'f'?‘f??s'mﬁg‘gﬁa KHEte, fd ghen eHieyta e 690  he
circuit 4 supp |es such dot pattern data as output. 55 [Enl argenent Mode]
The out cab-bdwNidabiC Circuit 3 conputes new initial and term'nal point
g?‘m'r‘r'evpvndl ng to a 3 EP 0 389 145 Bl sel ected
mul ti plicati e éubiab Gtnrdiic bifdai tBMbutesNbw il aﬁ&@ﬁﬁﬁt&fnt@o?@naﬂ@?@eh%kw&gwri]
the si gnal infrasén beis, 0P bcaléil idwn cRabsbie?, (bR Bile! bBSis & ehardchP sittPdath iftiud &l iR the SighaPrrdni’e
mul t i pl o athi Aest lirkednditheh BertoRrRs ifteyer pradebdigto LAV thdsh Bordindtsebh alubs shbwh Inde 2
patt ern gecoresiohdig t6 ddt positionsonialbitinap.'The MRYEHplotessiig, ad biplaineEedifet, dodsMbienslind a
pat t er n datrdformerediiction énthedindapuitith oftHe@haratter patieftabdbrdihg tothe sbalé dowa faCtocia it ehdaipR]
The out | i ntheraiis crdated &ivariation; ip that th&linearwidit is Swadats hietwebn link segi@nts AY and1Ba|C” ey DY
co- or di nat &ul E" ot F dutisibree dots betiwenmiing segiierits 6" dnd ibi2 reprasenting thelowastdresd barqFigure
char act®r ,5®)- t he basis of character size data included in the signal from
10 the host unit, and then perforns integer processing to convert these
co-ordinates to val ugs_shown in Table 2 cohgkpondl ng to dot positions on a
bit map. The integer| processi ng as explairned earlrer, dUep not ensure a
uni form reduction inf the I|near i dt h of { he charaéterpattem according to

t hescal? down[factorf Tn t”hrté T e, frerers—created—a—pat=at++e, i n
that the linegr width is g %&ﬁtgbnllr@@é fents A'}jand B",] C' and
D', and E' and F" M peen PFRECSSARENts [ and H

Sin £t PSP '

representing {her} Orge Y] 3nk3 1310 b)rlarmTﬁ‘Qlle 'Linea

[l 20 Ijgteger seg-| point | IgYidAer NPHRRYceys . ﬁrocessi ng
Line TInitial ndetjnieedrdid nlddﬁ‘dx- Ti‘%'gioaali- t b?ﬁ@t el S€g. -
poi nt Doi Nt nate$0i htnates D@ialtle s natesW dt h ment coordi -

coordi - cor ar - Coor dr = Jrates rat-es nat es. A"

1.5,0.6 35.9,0A% |126,016 |35,9,0.6 | 2361 1|B3s, 14.0,E.9 33 4,2.9

4, 3 = , 33, 3 2 101 oy 410,12.8 33 4,42.8] 4,13
33, 13 35 B £0,2.% (BaHA,2.933] 4,18.1 | 83158 33, 15
10 E* 4.0, 25,78,, B4 28 % last 25 33, 25p A0 |4.027. 3
33.4,27.3 4 4.0,12.8188. 446 | 4,13 33, 13 _

10G 4.0|37.4 .3 4, 37 33, 37 [er2]3 H

1.5, 393 35 9395 ‘g 51 33.4,15.1| 4385 40 38.ThBreflore, Trfedi ately

when t he | ntefergprdqces respec to t he p0| nt co-or di h&it eqd of one
| i ne seg- nen % f@eﬁ qt:{}dgéi’eﬁt s 2fade| add1 02 ﬁlnetherzt e

s
correction daja pI| teoy tAi 0 n lsegnment s
Ao G in thi spgxc 4350 ﬂ 3%ard’l It%h%’r'n?t 225 gér ekgut ut ey are.
On the ‘ot her hargh if4 tdwegchr r;ﬁct.il . (iahg dges 1p§ky gghe _ jment  (t he.
line segment H' In tfhis exand e) ©® 3

H" }1.5,39.5 35.9,39.5 2,40 36, 40

Therefore, immediately when the integer processing with respect to the point co-ordinates of one line seg-
. ment is finished, a judgement is made as to whether the correction data applies to this line segment or not. If
not (line segments A” to G” in this example), the arithmetic results are output as they are.
Onthe other hand, if the correction data does apply, the line segment (the line segment H* in this example)
50 s adjusted upwards (or downwards) by changing the co-ordinate values for the Y-co-ordinates by an amount
specified by the correction data 1c, i.e. by one dot in this example. Thus, in this instance, the initial point co-
- ordinates (2, 40) and the terminal point co-ordinates (36, 40) for the line segment H” as calculated are modified
to co-ordinates (2, 39) and co-ordinates (36, 39), respectively, whereby to produce a modified line segment
H’ whose spacing from the adjacent line segment G’ is now two dots.
55 The spacing between the line segments A’ and B’, C’ and D', E’ and F’, and G’ and H' is thus equalised,
resulting in a scaled down pattern similar to the original pattern (Figure 5 (a)).
- Consequently, when printing a scaled down character by the use of a laser printer or the like, the character
can be printed to match the original design. It is, therefore, possible to print well balanced logos and characters
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