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"“A Method for Conpressing Character or Pictorial |nage Data". % 3$a
This invention relates to the conpression of: character or pictorial image
data, and particularly, though not exclusively to a data conpression

met hi ch establish sanpling points on a character outline, and which
I!

est ald bl ocks and store information for specifying outlines of a
char ast-€ pictorial imge or the I1ke 10 (hereinafter referred to sinply
as "character"), and wherein the outline of each character is approxinated

by a set of functional curves or straight lines. First of all, the
establ i shment of sanpling points will be described. In a nmethod for
conpressi ng chamacthwit ibad of ovheaCemprr s i AP Chakaeeeof oa character is split

up between sanpling poings tand ach og h(g Qutline segments thus split off
I S approxi mted-by—neaﬁmmm ht lines, it is
| nportant to establish as small a nunber of sanpling points as possible, at

a Bigh rate andiknaountioh NAK:EHAb 1 SHAURSLRA 8t | GHarabréngrshape 20  of

the character_ outline do not Her et'of or e as one the sinplest
met hoBietppial cimags jdatenand @Rriiamierlyy taughs not rf’éccéaﬂﬁﬂ%gmpe. nts have

beeln_ &&taabédrﬁbﬁé’sstb’n Imetwtwngzha e/saabﬁbhesumtpmmgr epazﬁacs 6w nhe character
outlin

b X= 2 Ho
out! | SEai el ARaieo i SYRlP Bl Soo Rrf HBELARYR, [ ovover
var i abdre spacifyimgitowdinesaof aa prhesertémnd ppetecisli (omags tm)tthgubzﬂ(ant eed for a
" §h2t LALLSBAEQE KERTke B4 OHS VAnigRY @ S* ARl Alted i N1ChnltOwhtraRPIAYI Mt ed and

an act ual racter outline a resu has been di.fficult to
est apPryingef wqehngheragher ais @Mﬁﬁmﬁg&dpchvmas setypt ni3nedinali here has
been puBResed %uﬁh gt "\ehb§d wherein the fit between a curve (or a strai ght

line) to be A onfata?fi atrlllge aegtgg is me& af Cstaenqpl?rlxjél pomts wdﬁterm ned in

be described. In a method for compressmg character data wherein

15 an outline of a character is split up between sampling points, and
each of the outline segments thus split off is approximated by
means of functional curves or straight lines, it is important to
establish as small a number of sampling points as possible, at a
high rate and in such a way that the characteristics of the shape

20 of the character outline do not suffer.

Heretofore, as one of the simplest methods for
establishing sﬁch sampling points, the sampling points have been
established by incrementing a variable with ‘respect to the (\
character outline which has been developed. on X- and Y-

25 coordinates. However, the establishment of sampling points in such
a method depends only on the variable inerement so that a
" prescribed precision is not guaranteed for a relationship between a
curve {(or a straight line) to _be approximated and an actual
character outline. As a result, it has been difficult to establish

30 the most suitable sampling points.

Furthermore, there has been' proposed ‘such a method
wherein the fit between a curve (or a straight line) to be
approximated and an actual character outline is determined in
respect of candidate sampling points, then, the candidate sampling

35 points are moved by trial and error in response to the precision
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respect of candidate sanpling points, then, the candi date sanpling 35
points are noved by trial and error in response to the precision 2
determ ned, and the candi date sanpling points becone established sanpli
poi nts when a prescribed precision is obtained. However, since this . i
requires a trial and error process for establishing one sanpling point, the
processing therefor is slow 5 : Accord@ding to the present invention
there is provided, a nethod of conpressing data representing a character
outlieg wherein the outline is initiaIL%§d|V|ded into, a set of ‘bl Ef g
split points and éeteiminedk angd $hepnandidate, spmpling; Poindf Resine ?8? igheq he

met hod conpri si ngsarﬁgﬁﬁﬁ?'ﬁo‘-iht§1Qvlﬁnnvarfe@bribeﬁoprf&clsiubdisvolﬁhamged.o Hiowever,
.initial block into two new bl o

ut| ng_f & h I
density of sanpl eSihsient Yrisn 'T'th?/‘?cf%ﬂ zfnaa eg’t‘a?gl i%s n§§g§?e) Eu{;:)?(%ésarrp&a
poi nt as said nevestgblishimy mmeommimbng)mdmh,e thhewctdeesmgnsmmefgr igastpwe

p0| nts about the said suc | S r hge mg ald
A preferred entéodl ment of %%gﬁn eﬁ |{(;Hne %FF nodvﬁv%{t?‘g’gsﬂg‘lrgg k b é .
reference to the metbmdaiytampressingndate igrnesertingigaharactps °&H‘“E|"§b‘?"&h’i
showi ng how the oyhéidgtiRhe & qlﬂ@f:%@iyerdﬂvsdéﬂVirﬁ%d a He® @fselodks tﬁpcsi‘{ﬂ,lt
Figures 2A - 2C are diagranms jllustratin 8 g ses .20 foré)&stabl
u

sanpl i ng poi nts oR°WtH %'E:‘k g8l blogh dF o3 j Pl FRRILEY, dﬁ?‘l%%f%pf’h'&t he
present inventi onthdigetdd3 compidihgckestabljshingi Bl newr apiihgpaint estintividing

f th hod | - =
|O| | \tlisJ'?rgflt ng tlﬁlgrgbi gi%a%lﬁg orlz%sf pr%\lgggnsqu:cbné@ks byg?’oﬁ;p%tin% forl Q¥h GHADIe

point the density of sample points in its vieinity and establishing

one such sample point as said new split point on the outline when
the density of sample pdin'ts about the said such sample point
exceeds a prescribed threshold.
15 A preferred embodimenf of the invention will now be
described with reference to the accompanying drawings, wherein:
~ Figure 1.is an diagram- showing how the outline of - a
character is divided into a set of blocks;
Figures 2A - 2C are diagrams illustrating processes
90 for establishing sampling points on a block B of a chdracter
outline in accordance with the present invention;
_ Figure 3 is a block diagram illustrating an embodiment of
the method for establishing sampling points;
~ Figure 4 is a flow chart illustrating the operational
25 process of Figure 3;

Figure 5 is an diagram illustrating an example wherein
the method for establishing sampling points in accordance with the
construction of Figure 3 or the process of Figure 4 is effected;

Figure 6 is an diagram illustrating an embodiment of a

30 method for establishing bloeks;

35
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Figure 5 is an diagramillustrating an exanple wherein the nethod for

est aplishi ng sanpling points in accordance with the construction of Figure
3 or@%ﬁi process of Figure 4 is effected; Figure 6 is an di agram

illu ting an enbodi nent of a 30 nethod for establishing bl ocks; 35 3
Figure 7 is a diagramillustrating an exanple wherein outlines of a
character are actually processed by conbining a nmethod for establishing
sanpling points in accordance to the present invention with a nmethod

et eat oot B LRHE 4 CoRgRERC MIBNGR M he' BeppiF ChhBPenl 51 21 g™
sanputligepodints chdrnacher des&:rabmlherqusesm byf gombining saa t ypi cal

eXpladtdod Yo @wamhyﬁmgatga Bng0 o?r‘nH‘%'Q apd A tplaracter outline
Hhiine pp

is split into plural bl ocks e character outline is
gra;9§§aeats neeqtion t‘ﬁé”’r e%pé‘bﬂ'!&d bf%’é?(%talgl%/ﬁﬂéf‘él rPlﬁﬁl"E "i§" and mark "o"
mdlaeabmmehwimr m@aﬁvmﬁbm,ne point in these bl ocks respect i vely. Nanely,

as a pretre estab i shin 5 po t points are
v ably ectiFR Shetllon PReteRbPatt SBceheaster BRkRbgs oM. "and

Y- céoradipraméss ofnestdidishinigi semplisgl points amill nberda#c:ubedne val ued
fungbiSmpeiwl! ving x as its variable, whereby the blocks have previously

been determ ned. The splitting of these blocks ma?/ %eneral |y be processed
20 by ‘est ablBigHr1gl afs afbitypige) explangipry nvigw cillusteatingsaof X- coordinate

Mp! sBuationt i WHidH e dHAPEEEEHS OUt1iIABC i ApEit PR PPkl Blocks _
(Bl’ Bz-, B3, ...), and the character outline is grapsed as a set of u
the respective blocks B wherein mark "o" and mark "e" indicate each
terminal outline point in these blocks, respectively.

Namely, as a pretreatment for establishing sampling

15 points, split points are suitably established on the character
outline developed on X- and Y—coordi_nates, and the outline is split
in an interval of one valued function involving x as its variable,
whereby the blocks have previously been determined.

The splitting of these blocks may generally be processed

20 by establishing an arbitrary interval in which a series of X-
coordinate values of the outline increase or decrease monotonously
as a bloek.

25
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as a block. 25 30 35 4 Furthernmore, as a nore suitable block

establ i shing method, there is such a method that, as illustrated in Fi 1,
positions at which a series of X-coordinate values on the outline bexgiga"

*\
”‘|

extrene val ues are determ ned, there- 5 after, positions correspo ;
to the aforesaid extrene values are established as initial split points D’

(mark "o

“in Fig. 1), and further, as fully desgribed in conjunction with

the undernentioned bl ockyesha | NG TR hedhe Iéﬁﬁa@ié BPbék ¥LiBLERERing

split pm nt (D or

D)-are established as 10 bl ocks B, respectively, by

establ i shing secondetnbl} BReReS ild sudM la metHdE &&t})a@%ii‘@sfﬁé@é&tiﬂe
outline blocks split with the aforesaid split. points Dwith a prescribed

relationship. Physregl Ipapbedt@bnedeiht Which B esdridd dedXecodbdinate values
descri bed above is in that each block B corresponds to a set of points

maki ng bright poi nés thebeuglinecbecomé @xtadriedvdlies Ererdétémbhéd) nthere~
case of reproducing character inmage on a raster scanning type character

di splay unit such aften} hpdsitdpnsuberf€€bpbndithg to the aforesaildicextreme
sanpling point establishing nmethod relates to the one in which an out- |ine
correspondi ng to avglees @fethstabipsbedvestMﬂt;aaeﬁgki#|p¢mmk$yDnﬁam3PoTO“
t he above described pretreatnent

—
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in Fig. 1), and further, as fully described in conjunction
with the undermentioned block establishing method, intervals
split with each split point (D or D') are established as
blocks B, respectively, by esfablishing second split points
D' (mark "e" in Fig. 1) on the respective outline blocks |
split with the aforesaid split. points D with a prescribed
relationship.

| Physical meaning of eaéh”bléci}ﬁ esﬁabii;hed as
described above is in that each block B corresponds to a
set of poiﬁts making bright points to be scanned in
Y-direction turn-on or turn-off in case of reproducing

character image on a raster scanning type character display

unit such as cathode ray tube (CRT).

The sampling point establishing method
relates to the one in which an out-
line corresponding to any one of the respective blocks B
established by means of thé above described pretreatment
is split into a larger number of outline segments.
Figs. 2A - 2C are typical explanatory views showing
processes for establishing sampling points on any one of

the blocks B in accordance with the method of the present
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Is split into a |larger nunber of outline segnents. 25 Figs. 2A - 2C
are typi cal explanatory views show ng processes for establishing sanpling
poini on any one of the blocks B in accordance with the nethod of the
presg invention. Fig. 3 is a block diagramillustrating an enbodi nent
of thé sanpling point establizging met hod according to the present
invention. In Fig. 3, referen character 31 designates an out- 5 i ne

i nf of ieéheioft Or Filg .p3r tisf @ Kliowk Miagramdibbhustiatdbngaanon of the outline
corresponding to any one block B represented by a solid line curve in Ff

2 anembadjméntngfsthle isaimplinig @oiait nestikbB2shisgnpeéthgdpoi nt coor di na
storing part for successively storing coordinate 10 I nformati on of the
sanpacerrdibngt toethebpresent dnvandridemee with the nmethod of the present

i nvention and outputting such information as occasi on demands, 33 a

di st ance ¥Imrdigi nd.paeferencsoghanaater d3btdesitgnabeswasnoudi-acent
sanpling points, respectively, in respect of the sanpling 15 points

Swhi chirginfgrmatijopestosdngh bastefWn strring i serrdinatei s, which have
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been stored in the aforesaid sanpling point coordinate storing part, 34 an
appr BhEornatien Rf cshpuPitd g CORTSSPARdindctAycrRY | PBE RePEEnder, 35 an

e RSB B ) sSETE YRR SRR LS e 20 o

ol ERPHETE e, SREAEBALRE B FIA i Th DAAPREIAT PI8Rhn appr oo -

ati o A de SOIPELL MR’ EolOsuc¥ ULV A ARPLES' 8062 inate J
information of the sampling points established in accordance
with the method of the present invention and outputting
such information as occasion demands, 33 a distance
computing part for computing a distance L between adjacent
sampling points, respectively, in respect of the sampling
points which have already been established on the outline,
that is, which have been stored in the aforesaid sampling
point coordinate storing pért,-34 an approximate curve
computing part which will be described hereunder, 35 an
area computing part for computing an area S enclosed by
outline segments cut out by adjacent sampling points as
well as an approximate curve obtained by connecting the
respective sampling points:vhich have already been
established on the outline with each other, 36 an appreci-
ation guantity computing part for computing an appreciation
quantity £ being a ratio S/L,in respect of each segment on

the basis of the distance L computed in the aforesaid

distance computing part 33 and the area S determined in

»



25 quantity [err] being a ratio S/Lin respect of each segnent on the
basis of the distance L conputed in the aforesaid di stance conputing part
33 and the area S determined in 6 the area conmputing part 35, 37 a _
maxi mum appreci ati on quantity detecting part, 38 a conparing part for
conpari-ng naegni tude of the maxi mum val ue [er g of the appreciation
quantity determ ned by the appreciation quantity conputing 5 part 36 with
that of a predetertheecsraal evapueing parkens], TR mRkim@Mapprdd pyetde

val ue Nest abl i shing part 39, and 40 a new y-established sanpling point
conputing part forquanpityngetewtingppait, 38NaS compaidnapartOffsr comparing
prescribed reldtionship in the case when the result conpared in the 10
conparing part 38 magnitudexof kherhazttubhheadee ¥- est alfl ithecdhomredidigion
poi nt conputing part 40 conprises, for exanple, a §&% ati on conputing part
41 and a maxi num dEwaRtity pdeternineddt byt the paprediatdper guiaortsi tf ddmputing
construction illustrated in Fig. 3 15 wll be described hereinbelowin
connection wi Ph t 2% |3I&twhthohbasf ofi 3. predptesminede addomdible evalue &'
information at both termnal outline_points [err] and [err]:(Each of these
terninal outline ;deRR]s’-%rfé@‘ﬁoﬂﬂsalgovﬁblgpvaﬁusoFﬁfiabléﬁhwn%fpﬁb.39J: 2md
obtai ned by the afpresaid pretreatnent.) of a block Bin Fig. 2Ais stored
in the sanpling mﬁQHa(ﬂﬂﬂikhﬁfﬁagibﬁhﬁ BAMPling poiRt €6BPHtiRE pPart for

i nformati on of the sanpljn oi nts which haye been preset to establish an
initial condition Qﬁmﬂt‘fé”tgeg%‘[’i sampling points on the basis of a prescribed

N relationship in the case when the result compared in the

10 comparing part 38 is in gma > &' and the newly—established

X
sampling point computing part 40 comprises, for example,
a deviation computing part 41 and a maximum deviated
position detecting part 42.

Operations of the construction illustrated in Fig. 3

15 will be described hereinbelow in connection with the

L]

illustrétions of Fig. 2.
First, the“coo?dinate information at both terminal
\ outline points Pl'and P, (Each of these terminal outline
points corresponds to the split point D or D' of Fig. 1
20 obtained by the aforesaid pretféatment.) of a block B in
Fig. 2A is stored in the sampling point coordinate storing
part 32 as the coordinate information of the sampling
points which have been preset to establish an initial
condition of the operations.
.25 When establishment of the aforesaid initial condition
is completed, a distancé L (Fig. 2A) between the sampling

points P1 and P, which have already been established and



When establishnment of the aforesaid initial condition is
a distance L (Fig.. 2A) between the sanpling points Pl and P2

H /have al ready been established and 7 being read out fromthe
sanpfing point coordinate storing part 32 is conputed by the distance
conputing part 33 on the basis of the coordinate information of both the
sanpling points, and the result conputed is outputted to 5 t he
appr &siiag sreafuant tfromnbhei agmpiing- 80 inth coprdimate rtincing the sane
time of the above described operation, the approximate curve conputing Qart
34 d@aEtnidtedsarcompited nby etber déstansecePmputia@s AR i i nt PL with
the point P2 which have al ready been estah- 10 | i shed and being
si mi [EhE Pasds afiithe FReFE1IRARE LAFOFBRNAOROE RN Hh&ring part 32 on

t he basi s .of the coordinate infornpti on of bqQth the sanpli oints, and
t he EGH\P@%PHBIP@J&F% Q’Pfglstmtﬁﬁﬁi‘ EdCPE‘PBﬁﬁgut"Feﬁ"ﬁ?"(%d;r conput i ng

t 35 .15 . ,s.HO th t ' ti '
L ar 08 PPRREEHESIAT (GHARGHEY | FORPRRG DR B2 Evloas abl | Shed Sampl i ng poi nt s

gﬁoma} nt E?‘g.% O,rA.% E;%' ; H%lr’l glr% tghéu?r VE‘?C im'SFI 'T[:%stéﬁ‘aﬁség%: h}:i IgI ngACilsaZO
f i . i h
CoMPUbed-Tbe P Al AdIC, 958 SOOPULLAOLRAER T BRAREA0S R the

stralg erm e or ésard appr e “curve conputing

Part s34aBRdoin i 6 600 SARL CchPLA" BhABRLILEY hd T G || ne

inforrmation storing pa e result us conp ed to the
apprgeint Pl with the point P, which have already been estab- C)

10 lished and being similarly read out from the sampling point

coordinate storing part 32 on the basis of the coordinate
information of both the sampling points, and the approximate
curve thus determined is outputted to the area computing

" part 35.

15 However, the present case wherein an operation is

20

.25

started from the initial condition involves two established
sampling points s6 that the aforesaid approximate curve
comes to be straight line Cl as shown in Fig. 2A.

Then, an arxrea S = S' + 8" illustrated in Fig. 2A is
computed by means of the area_compuﬁing part 35 on the basis
of the straight line Cl determined by the aforesaid a?proxi-
mate curve computing part 3} and the outline coordinate
information stored in the outline information storing part
31, the result thus computed is outputted to the appreci-
ation quantity computing part 36.

The appreciation guantity computing part 36 computes

an appreciation quantity ¢ being S/L on the basis of the
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25  ation quantity conputing part 36. The appreciation quantity computing
part 36 conputes an appreciation quantity [err] being S/L on the basis of s,
the 8 distance L determined-by the aforesaid di stance conputing part .
and the area S determ ned by the area conputing part 35. Since this ca
I nvol ves one appreciation quantity to 5 - be calcul ated, the above
appreciation quantity is supplied to the conp&ing part 38 as the maxi num

val ue [err] of app Lallgnsq | r.aug h J | af 100 :
quant iy detectingaggﬁﬁﬁég.LTgé?%£ﬁ¥8%Ea?$ngh%agfg%§§€§%;§§§§%§é§rﬁgkputlng
al lonabl e 10 vabsge[ §5" hna"eRePaEBaTLY AR tEEATHERS Ky 1P RIrea’ Jdifputing
setting part 39 as other input so that the new y-established sanpling point
conputing part 40 psr@csgated in case of [err] The deviation conputing part
41 being a conponent of 15 t he new y-established sanpling point

cconputing part 40 cal cusphee €R¥sakhase Anvblvekr ohed appridciatidnliddantity to
.respect to whole the interval extending over the points P1 - P2 on the

‘basi s of the Burvebdicaldubateds, thicabave apppetctbtion guantilty Sty aupdlied
line Cl) obtained by nmeans of the 20 af oresai d approxi mate curve
.conmputing part 34 tmdthéecomparimgcpardi 38t asi hher makiiowmns vaded | thef
outline information storing part 31, and a positional information At poi nt
‘[err] being the n@®preciatienoguantibyothr@ugh tbeemaiswm)pporeakediam

devi at ed position detecting part ~
quantity detecting part 37.

— To the comparing part 38, a predetermined allowable
10 value g' has been.given from the allowable value setting
part 39 as other input so that the newly-established
-sampling point computing part 40 is actuated in case of
Emax > &' -
The deviation computing part 41 being a component of
15 the newly-established sampling point computing part 40
N _ calculates deviation A illustrated in Fig. 2A with respect
to whole the interval extending over the points P, - P, on
W the basis of the curve (in this case, the same is particu-
larly the straight line Cl) obtained by means of the
20 aforesaid approximate curve computing part 34 and the
outline coordinate information stored in the outline
information storing part 3%. and a positional information
at point Py being the maximum value on the block B is
determined by the maximum deviated position detecting part
.25 42. As a result, the aforesaid point P3 is stored and
established in the sampling point coordinate storing part

32 as a newly-established sampling point.
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25 42. As a result, the aforesaid point P3 is stored and established in
th npl i ng point coordinate storing part 32 as a new y-established

sa ng point. 9 As described above, when the new y-established
sanpling point [err] is established on the outline of the block B, the
construction of Fig. 3 executes again the operations as descri bed above.
Such operation processes wl| & described 5 her ei nbel ow i n conj uncti on
W th Fi g.AgBJesOribed atdwe,! Mhearetlye eséwby+estabiashedngapoldhg(err] is
renewed as an established sanpling point. Nanely, in this case, the 7

di stpmint cmgrpilsi egtpblishedlererthenasutlise off sthackiotk Bpdthe il | ust % ed
in Fig. 2B.710 At the sane tine, an approximate curve [err] (represented
by eeemstinctiohi af Fighki §. eXequsss mgain oty eperatiabki 88ed sanpling
points [err] and [err] on the block B is determ ned by the approxinate

cur viesoriked ngbever 35uchheparatimmreers o8 twibl cbepdessrikefyi dual | y

areas 15, err] and [err] (indicated by slant_lines in Fig. 2) enclosed

Spy there ¥ vibogepinactdgme ith Bigut 2By t-nIRaEPLENG2EBNts as wel | as

10

15

20

25

the-ﬁagoresai d approxinmate curve C2. Then, appreciation_quantities [err] and

[ er r10¢ enkvertrhhished sampldng PR »rif mERPFREENRSaPPr eci at i on

o032 SSURUALRG BLf on (e basts of he arcas [err] and [err

Mo 1, Bt A k8B 3RS iRl R esh; Ophb B corectation
determines first distances L, and L, illustrated in Fig. 2B. ;J
At the same time, an approximate curve Cz_(represented Py
each dotted line in Fig. 2) passing through the established
sampling_points Pl’ P2 and P3 on the block B is determined
by the apprpxi@ate.curve computing part 34.

The area computing part 35 computeslindiQidually areas
Sl and S, (indicated by slant lines in Fig. 2) enclosed by
the respective-outline segments cut out with sampling points
as well as the-aforesaid approximatg curve C,.

Then, appreciation quantities g, and g, relating to
which S/L = £ are determined in the appreciation guantity
computing part 36 on the basis of the areas S, and s, as
well as the_distances_Ll and L2 corresponding thereto,
respectively. -

Now, in case of Fig. 2B, since a relationship between
both the appreciation guantities is such that €y < Ey value
of 52 is supplied from the maximum appreciation quantity

detecting part 37 to the comparing part 38 as the maximum

value Emax of appreciation quantity.



25 of [err] is supplied fromthe maxi num appreci ation quantity detecting
part.37 to the conparing part 38 as the maxi numvalue [err] of apprec=tian
quantity. 10 In case of [err], the new y-established sanpling pééég} S
conputing part 40 is again actuated by neans of a comrand derived f t he
conparing part 38 so that the appreciation quantity at point P4 at which

the quantity 5 becones [err] simlarly as?8escribed in the case of Fig.

2A is established in the.s i oi Nt | Ratz@ s | N0 1 BFiéhed
new y-st abl i shed sanpl !fﬁgég%!lentg.g ?m_expr(%ggr%qi ng Egi't uatéi on ‘gﬁe?élt?%e l ¢

new y- establ i shed §§]ﬂgimg pospt B tq?{ge?yﬁedoaamzjam%@méalsy@ﬁeans

10 illustrated | 1g.~2 but the operafions thensel'ves of the

construction in Figf 8 éémhiAl BebBvede firbh MRS colpa®tid (p£At '8 C4b hewLt the

al ready been determ ned. Accordingly, the description therefor will be

om tted hereinbel cappredisbednt faantetysaitd ppdiRap, NathaiHics €ied apisnel dp
rel ati onshi p of [err? I n such processes wherein neﬁly- est abl i shed sanpling
points [err] Bre sheemsesvm% deinilardy, aspdescrdbedofin Hthe arsde usf iPig. 2A
illustrated in Fig. 3 rel at™ ﬁ to any one block B are conpleted. O course,

it means that the ssngstallpshe@sihethp sampdinp POint siowmilinate hetoring
sanpling point coordinate storing part 32 have been established at that

tinme as desired sapatt n32pasnasnewhyeesitahlisbedusknpd izlg Paiokt 8.
Furthernore, a value of the distance L in the aforesaid di stance conputing
part 33 can very easil|yThe processind situation after the newly-established

— sampling point P, is determinéd as mentioned above is as
10 illustrated in Fig. 2C, but the operations themselveé of
the construction in Fig. 3 at that time are thé ones o£
repetition which have already been determined. Accordingly,
the description tﬁergfor will be omitted hereinbelow.
hi“”h " .Anahwhen the aforesaid comparing part 38 detects a

15 relationship of £ < &' in such processes wherein newly-

max
= established sampling points Pi are successively determined,
operations of the construction illustrated in Fig. 3
N\ relating to any one block B are completed.
Of course, it means that. the sampling points Py to P,
20 stored in the sampling point coordinate storing part 32
have been established at that time as desired sampling
points concerning the outline of block B.

Furthermore, a value of the distance L in the aforesaid

distance computing part 33 can very easily be determined

25 through calculation of an equation L = ‘/(Ax)2 + (Ay)z.
Moreover, a desired area S can be comparatively easily

determined by integrating differences of two curves in



25 through cal cul ation of an equation [err] Mreover, a desired area s’ _

can gg~xonparatively easily determ ned by integrating differences of two
cur. n y-direction towards x-direction in the aforesaid area

conmp ng part 35. Therefore, computation upon a value of the appreciation
gquantity [err] being given as the rajio S/L as nentioned before may al so be
conparatively sinply 5 effected. ~And such appreciation quantity-[err]

i s obt ayrddrieectdion diowazde erdirdctionhinl ¢hegt hfbresatidhtatdae appreci ati on
quantity is the one involving dinension of length. As a result, such :;'
quant i t gonpmtsingo paertarBs ndethdmeforel cavmpyta tdosc npon @elvalivenofi p ”
bet ween two curves (outline and 10 approxi mate curve) defining the area
S so f athgs appregipdtion: quantiky btbeingl gdvenpasulthgr nakieg@/Arity. Fig.
4 is a flowchart illustrating operational pro- cesses of the construction
of Fi g. 28. mRationgdrbeaferes Maxaksn ke agmbrsakd ve}YwWSidPlyhe 15 met hod
for establishing sampling _points in accordance with the construction of '
Fig. 3 8EIpREefrocBidesush BRProriatinPeaHapEityrécisyobBkdnease bYdescri bed
her ei nbel,ow_i.n connec- tion with a case wherein g chaLacter out | ine

i nvol veSiVA8ipEc bhrapTed &hvariny kRAGER Fi BRd ARGV EPS2gPPreciatigane v,
vhen {heishied hor (ea! atld S0 SAIP geROLELS e aseghdangs LD (e
sueh = LROSERCY ORI BAH S SEIGRILARR, e R EhRLer e the
I Tustrat 8gsE9eEEgreiatié%s%i%e%g&eéxjﬂeﬁgo Céﬂfsésswgntiine and u
10 approximate cufve) defining the area S so far as these both
curves do not involve a peculiar irregularity. |
\ Fig. 4.is a flow chart illustrating operational prb-
cesses of the.construction of Figq. 3f
Next, a method for establishihg blocks by which the
15 method for establishing sampling points in accordance with
the construction of Fig. 3 or the processes of Fig. 4 is
made more effective will-be:degcribed‘hereinbelow in connec-
tion with a case wherein a character outline involves the -
peculiar irregularity as described above.
20 Namely, when the method for establishing sampling
points in accordance with the construction . of Fig. 3 or the
processes of Fig. 4 is praquced, there is such a tendency
‘that sampling points P concentrate in a portion where the
character outline has a small curvature radius as typically
25 illustrated in Fig. 5. As a reshlt, there causes such a
case wherein improvement of data compressibility being

dependent on the number of sampling points is prevented.

3



case wherein inprovenent of data conpressibility being dependent on the _

nanber of sanpling points is prevented. 12 Accordingly, an inproved
nmet hod for establishing blocks as descri bed herei nbel ow notices a proper
in concentration of the aforesaid sanpling. points to utilize such property

so that a second split point (corresponding 5 to the split point D in
Fig. 1) is newly-organized at a portion where fopreset density of the
sanpl i ng points exceed a block .intg two

| bed threshold_to djvid

sectiaps. The establisﬁﬁ%ﬁgé ?gégﬂgl?ﬂggﬂéFaYgdiﬁ?&géér§°aaﬁééﬁﬂk4ﬁhﬂﬂs
Ceepect ive bl ocks TiRekesar KefcRiAta fef aitbrtot, bthEERoR PoRBRRIYAASS (o
contribute to decr ' e nunper, of ' i nts_estahbl ished in.the
whol e char act er outhlugé%é§%%£d%?ﬁ%%$ %?gggééggpggvgglﬂ%tRS&"F@r%O dtiriZe

t abl i shi 15 | b, I be [ a_th i s._of {t.he
Colab T 0 15 by st Dbl BOsl OBt M Bas il
Sl 1o poi s daeo RN SPLLE it 01 W [ 05, LB T ds et Y Pof5andRAP ae

t abl i shi I s YN | i ci heal: d
Tt hod for astab Bosien Mifere DIt dtherer Of SREHARRIInGBoLHRE0YC

is first conputedextee@EPer prisc¥ibddotipfeSoDd to Wvide (8 b1dkkainto two
densities of the sanpling points, and .25 t he val ues thus conputed are

conpared w th thr eeetlidnsar r |The establishment of sampling points in accor-
\— dance with the construétion of Fig. 3 is again practiced
10 with respéct to t@e respective blocks thus'divided, whéreby
the improved method contemplates to contribute to decréése
\ in the number of sampling points established in the whole
character outline.:
‘ An embodiment of the improved method for establishing
15 blocks will be described hereinbelow on the basis of the
illustration in Fig. 6. o
In Fig. -6, P, "and Pﬁ.designate terminal outline points
s of any one of blocks as well as P. 1 £o P:43 designate
sampling points determined by applying the aforesaid method
20 for establishing sampling points to block B.

In case of practicing the improved method for estab-

lishing blocks, for examplé; such a value-Pi, Pipgy ¥t

Pi+1' Piyo = Ps is first computed in respect of all the cases
of i = 2 to (n - 3) as densities of the sampling points, and-
.25 the values thus computed are compared with threshold p',

respectively.
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25

N

respectively. 13 And such a case wherein [err] is extracted as a
conge ated interval of sanpling points. Then, the farthest point [err]
V“tég egpect to a straight line [err] in this concentrated interval of
samng g 5 points, that is] the interval [err] is determined. In
additton, an angle (Pi 13 = defined by straight lines [err]
and [err s determned, and then, the angle [err] is, compared with
thresholgnFeﬁHCh atras\Wharebh @k fsPEphst eFtEahasd MS&s by adopting
the point Qin t he. case mhe err%gas a fresh split point D. Th%(
e

|onBPE&“ﬁEFWﬁ?f%ﬂtQEHQ&H?ghFi@P +B kBO+8tS%s nentioned above. _And wh
< agai BRI Se{f h'ln B2iRh SiwBEh ok Erpscy b C%”%E%% ne? i} gl_?’
Léfﬁﬁgesmt SIS e PRE AT RERRT TRERE A §F MeRElang e ha

por% tgt gﬁggl ﬂgﬂ& éfbéT Zgge Orp kat k? g%F%&%&5 of the

cha an d as a rasitl! 1+ es to e fects for data
20 co e the c wheje_agch Iine S

act ual | gﬁér %geg'silelg ﬁazﬁg%m s(boi‘lheehe?hdiégf or % %Iq':n%h rng sanpling
poi Ehe—mqu wh been
des?:%?gﬁgh é % " drdr'ei nbd? ore D5 i+ ?F Egtgkﬁghs&t%gat gg;'&l r@\é?lg 7 for
ref%ﬁé”&ﬁglé”eg'gs EmdBHfb QvidestPesRs1a@ne i i vhalreb bhePoi Nt

block is split into two blocks by adopting the point Q in

the case where Bq < 8' as a fresh split point D°'. '

The improved method for establishing blocks is as-
mentioned above. And when the method for establishing
sampling points in the construction of Fig. 3 is'again
applied to the respective blocks thus split into two sec- .
tions, the -number of sampling points decreases in the
vicinity of peculiar points such as, particularly, linear
intersections or an extreme end po;fion of so-called "hane"
in Chinese or katakana character of the character outline,
and as a result, it contributes to effects for data
compression.

One example in the case where a character outline is
actually processed.on the basis of!the method for establish-
ing sampling points as well as the method for establishing
blocks which have been described in detail hereinbefore
will be illustrated in Fig. 7 for reference.

In Fig. 7, mark "o" designates an initial split point

being described in conjunction with the illustration of

3
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bei ng described jn conjunction with the illustration of 14 Fig. 1, mark
“e" designates a second split point determ ned by neans of the |rrproved “ o
nmet hod for éstablishing blocks, and mark " " designates a sanpling poi nt " ACK
whi ch was determ ned after establ i shing the aforesaid second split poi nt, .
and in case of Fig. 7, the nunber 5 of these points is 40, 9 and 99,
respectively. Attention is drawn to our co-pendi ng application No. 8303086,
which is directed to the method of establishing sanpling points described
hereiyn. 10 15 20 25 30 35 15 CLAIMS: 1. A met hod of conpressing
dat a representi nBiga abammker'obuﬁbbrgmambsraaisedolnd oplit i peinit s detern inledy by
divided 1nto a SgLafd of MeOfliSiaRba RbhloPTb st ifTAL MBLAC ah s sadum, od o

a plurality of sarrpepomt I'sin sta |nganew
split point subdtilwanmfg:sm@ammlmgapomtowlhl¢mtvca8t ﬂgter@wnbdcaﬁsr esyaklisipingi ng
for each sampl e gl BroddigigiSesbhd HutPBMIS BRAThSeddt bf Fiyl o,Nthe rfifber

establ i shing one such sanple point "as said new spli
5 of these points is 40, 9 and 99, respectlvely.

Attention is drawn to our co-pending application No.
8303086, whieh is directed to the method of establishing sampling
points described herein.
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10 point on the outline when the density omut the said

sugh sanpl e point exceeds a prescribed th\r,viw A net hod of

c ssing data as clained in claim 1, MWMM | block is

s d at sanple points [err] to [err] 15 *intl s [err] to [err]
a he density of sanple points for the point [err] iS gtven as [err]
where and when [err] is smaller than ggthreshold [err] establishing a
point Qon the initial block at a maxi num perpendicul ar di stance from a..20
line joining points [err] and [err] and where an angle Gq given by is
smal | erCLARMSa&a prescribed value [err] establishing the said point Q as the
new split point. 25 3. A net hod of establishing bl ocks for
conpressing character data on a character outline, substantially as herein
descri bkd, with rAfmethed afocompressingipietgi neprebsantingsa Sfhrdtter

outline wherein the outline is initially divided into a set of
5 blocks by split points and each block is sampled at a plurality of
sample points, the method comprising: establishing a new split
point subdividing the initial block into two new bloecks, by
computing for each sample point the density of sample pointé in its
vieinity and establishing one such sample point as said new split
10 point on the outline when the density of sample points about the u
said such sample point exceeds a prescribed threshold.

2. A method of compressing data as claimed in claim 1,

wherein the initial block is sampled at sample points P, to P,

15 including points P;_ 4 to Pi+3,» and the density of sample points for
the point P; is given as /#; where
2i7Pi» Piag * Piygs Py

. and when A ; is smaller than a threshold /' establishing a point

Q on the initial block at a maximum perpendicular distance from a

20 line joining points P;_1 and P;, 4 and where an angle Gq given by
Oa=Pi_1» Qs Py

is smaller than a prescribed value ©' establishing the said point Q -

as the new split point.

25 3. A method of establishing blocks for compressing character
data on a character outline, substantially as herein described,
with reference to the acéompanying drawings.
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