1 "A Method for Conpressing Character or Pictorial lnmage Data". Sl 1+B51
This invention relates to the conpression of character or pictorial inmage
data, and particularly, though-not exclusively to a data conpression

met hods whi ch establish sanpling points-on-a character outline, and which
esta&i,\sfh bl ocks and store .,information for ?ﬁecifyi ng outlines of a .

chara¢tgr, pictorial inmage or the |ike 10 ereinafter 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
establishment of sanpling points will be described. In a nethod for

conpressing character daf'a Medheidn far Comprds nengpfChacagtatter is split up
bet ween sanpling points, and eaclpi(gtgmloult,,l,gé@ peegents thus split off is
approxi mat ed by neans of —fomctiomat curves or strargnt fines, It is
I nportant to establish as small a nunber of sanpling points as possible, at
a high ratesand in suclrms iavehtidh #dlatéhaoachereshpeessidn tdfe chhegpeteof ot he
character 20 outline,do not ffer..Heretofor.e, e of ' esg
met-hods for es‘i‘&ﬁ?f‘%i“‘b‘%ﬁ:c‘ﬁ&ga qugaereiur‘?{s&’t _e°lss)§‘rrpr1%|tr_légglol%% sklhg%/ea
been est abl i shéatabyompreesiont meghads awhitheesteblishespanling PRENEHATh R er
outline which aQ?Sf‘ SlRYileOP&Rla APnién %ijat)i‘nsrﬁ%wk@%ﬁﬁ stere liRFgvRitiod he
p t h a net hod de

establ i shnent of sanpling points in_suc t .depends, only on thei.

vari abl e i ncr efpEnspeeifying quthinescef e jcharacteropictonial igage,oF othe flike o
rel ati onship b@ieMeeiafdefUrefRertdd €o Simplghhs| oRdrdeteb®) apdxihetedd tnel an
actual character, _outl '

ihe. | t t has.b (ffl t Leh
t h{e\/m)st sui t BRI é{;er?ﬂlcﬁﬁﬁﬁﬂ%‘?%tég . isFllﬁ m@%%?@?ﬂ ﬁ#eréec Aats Jg(e)efﬁﬁ%?@bgged
such a met hod edroresi ort btrafight Hitessen a curve (or a straight line) to be

approxi mated and an actgiple SEaéli‘Pttﬁ{e %HE%P Réhoh SntdYre ki padg! Poftﬁ%pﬁﬁtl 5
candi dat e sanpling points, then, the candi date sanpling poi,nts a{le noved by
described. In a method for compressing character data wherein an

15 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 of the character
20 outline do not suffer. _

Heretofore, as one of the simplest methods for
establishing such samplihg 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- coordinates.

25 However, the establishment of samplihg points in such a method
depends only on the variable increment so that a preseribed
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 th& most suitable

30 sampling points.

Furthermore, there has been proposed such a m_etho.i wherein
the fit between a curve (or a straight line) to be approximated and
an actual character outline is determined i_ri respect of candidate
sampling points, then, the candidate sampling points are moved by

35 trial and error in resporise to the precision determined, and the



35 trial and error in response to the precision deternmined, and the 2
<andi date sanpling points becone established sanpling points when a _
prescribed precision is obtained. However, since this nmethod requires a r:.
trial and error process for establishing one sanpling point, the proces$|rQ,
thegefor is slow 5 . According to tle present invention there i
provi ded, a nethod for establishing sanpling points for conpressing .
character data of a character outline conprising the follow ng steps: (a)
ﬁi viding the chaumdetT Gatpling baixnscnﬂe;to@re E@t@liﬁh@dkﬁ.mh[ﬂmd'l poiIts b]tléﬁ,l(ﬁ)
aving an initi My ' est L at, 1 ch,. ereof..
conputing for egléﬂss%(e:ﬁ grgiﬂrsg%’ahfs I%:gr§5§@$gt an%?agfvggt m?e'Z‘%qa&iFh{:g"n thoJJ
sanpl i ng poi nt sTequiyesest atitkandy emnompprasesaufer cestablisbingacines sagnpding k
such that the cpsive, CEHN@ebSedsii ithkbé@r $ARRIWNY points and possibily 15
crosses said _block one or nore tinmes to divide said block into a plurality

of outline ségnents; (df°CORYAGI HY WecRTesY DRI LIRS BalFPYIEP: e
segnent and appmexhédtfer Cestadlishing caniplingngoiitsapdy @@impressingUetdalcyer
[err], being a gatiQ.S inr ct _of each seg t.on e basis of the
conput ed di st anéagtal_ggnédl_et?%ga%{c?gpﬁgép earcgﬁmpégsﬁﬁg)ﬁw&g%lg?yﬁ\& %ﬂeé’sr’ragni tude of
the maxi mum val ue k&) ofdividéngiether ehaeakteppoeting iioto qurentort mese wbldeks,
predeterm ned agd Wesich bR ShavingN@nInitial safhplirgS gHiht SE4ta81i8hEE at
sampl ing point, for conputing further new sanpling points, when the result
of\ Sai d conpdri &sh edddmerseliform [err] nax> [err]; and (h) the iterative
stigp, of repeating s{igps ddmpiting gforanéaeh block a straight line distance L

between adjacent sampling points;

(e) establishing an approximate. curve to each said block such
~ that the curve connects the initial sampling points and possibily
15 crosses said block one or more times to divide said block into a
plurality of outline segments;
__ (d) computing each area S enclosed by each outline segment
and approximaté curve;
(e) computing an appreciation quantity §, being a ratio S/L
20 in respect of each segment on the basis of the computed distance L
| and the computed area S;

(f) comparing the magnitude of the maximum value Emax of the

N determined appreciation quantities with a predetermined allowable
N value® '; and _

25 (g) establishing & new sampling point, for computing further

_ new sampling points, when the result of said comparison is of the
- form B _..> %" and |
(h) the iterative step of repeating steps (b) to (g) and
establishing all the new sampling. points as desired sampling points
" 30 until the result of the said comparison turns to a relationship of
smaxé ) .
A preferred embodiment 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
35 character is divided into a set of blocks;



establishing all the new sanpling. points as desired sanpling points 30
until the result of the said conparison turns to a relationship of [err]
max [err]. A preferred enbodi ment of the invention will mow be descri bed

W t f'erence to the acconpanying draw ngs, wherein: Fi gure 1is an

di aq‘r(_?ﬁ\ showi ng how the outline of a 35 chat{acter Is divided into a set ot,.,c
bl oc 3 Fi gures 2A - 2C are diagrams illustrating processes for
establ i shing sanpling points on a bl ock B of a character out | | ne in

accordance with the prespiguriedVeR!l i-0RC fAr@ulifaghaind 31185 i
Il lustrating an enbodi pe rgof 5 the met hgd forégstab ﬁ I ?E@ses

poi nt's; Fi gur &% ‘?sstaz?lH'U\ﬁgcﬁaF‘tplf'l'g uReiisi AR ?hBl%ﬁ)‘ér%t?Brmlcrp?f‘m of
Fi gure 3; ando&ilipe en5a¢<sora1andeagrtammé |pre st imnarbrﬁxarrpl e wherein the
met hod for establlshlq;q e Wt

ts.in ac C
construction of Figureé or thegp@%ccgsé'agfa'ﬁl gﬁ"sg”g“{‘% aé‘ffg'&oﬁélmeﬁ °dt of
all, a pretyr ebhemﬂﬂthfoér f@hzﬁsmbmhmlwamsnmomtﬂ,s a prem se of

establ i shing sanpl i ngmeum%%li ABwleHark Do uBE AITRRE LAY o Ehg 1S a

typi cal expl anatorg willustrating a 15 S|tuat|on i n whi aracter
outline is spPfacss t‘{f igHr 3bie®dks ([err], ...), and the charact er outline
is grapsed as a set oangiitee resigeghi mgbhmcknu&rwﬂﬁfgelam ¥R lpi®" whELkiARI K

Nl v, g o GomaRpB AR eStdiiigal etotlk bRETS %5515%'%?5%@1nt§%y' .
poi nts ar @ Osuterairyctdonatd iRigeee Gnot Hdechprareserofoliigurecdisveffepeedon X- /-
and Y-coordi nates,. angjdteoP Ui BeFi-étrSthEnﬂ Pof eHaRh 8t 2 bulfindGviahued &/

function invo] vi ngpx as its variab
is a premise o establlshlng sampllng pomts will be deseribed

hereinbelow.
Figure 1 is a typiecal expléna"tory view illustrating a
15 situation in which a character outline is split into plural blocks
(Bl, Bz, Bg, <), and the character outline is grapsed as a set of
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
20 points, split points are suitably'established on the character
outline developed on X- and Y-coordinat'és, ‘and the outline is split
in an interval of one valued funection involving x as its variable,
whereby the blocks have previously been determined.
The splitting of these blocks may generally be processed
25 by establishing an arbitrary interval in which a series of X-
' coordinate values of the outline increase or decrease monotdneously
as a block. '
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wher eby the bl ocks have previously been determ ned. The splitting of these
bl ocks nmay general |y be processed 25 by establishing an arbitrary interyal
tn which a series of X- coordinate values of the outline increase or (ii;é
decr.ease nonotoneously as a bl ock. 30 35. Furthernore, .as a nore sui¥able
bl ock establishing nethod, -there is such & nethod that, as illustrated in
Fig. 1, positions at which a series of X-coordinate values on the outline

becone extrene val ueguaithel@ictd] f.a Wi¥e-sWitabBé (BTockO8staBSshing
corresponding to thHe aforesaid extrene values are established as initial

split points D (method,o'there-ii slhich anchdthddiethats dsliyluetcitd®dinn
conjunction with the undernenti oned bl ock establishing nethod, intervals
split with eachFdgli &,ppositions a@ which estsdxtiehalf X-dibrditdbekeaBies
respectively, by establishing second split points. D (mark [err] in Fig.
1) on the respe®ni ¥heogutiiaeybecemes gxtreme valnesifaresis tegpined pothexed
wth a prescribed relationship. Physical neaning of each block B
establ ishef as 26ter,(pesitions,sora aspondinitedde RirgesaihrexaRFRIs to
a set of points ki ng_bri ght i.nts to be scanned in Y-direction turn-on
or turn-off in nggeﬁf arep é&ﬁi’ar‘rﬁs’éﬁaﬁéct’é}lﬁ%&ges&}i*a Roidtts Rc@arkhgo”
type character djsaglay it _such as,cat hode t %H&QRT 20 . Jhe
sanpl i ng poi nt gét bﬁrsggﬁga %85%g856r&%ufﬁgé¥;#? (&Rgﬁ ihGsRiycton
relates - to the i %/n .= LN i NG, 5 of
réspective bl ocgggg gg agﬁlagggﬁg%mﬁggngl%g k{ %essqza ovlerg;il d‘tg’%c?'l[%tg'giﬁ' lnéé}%als
pretreat ment  gplit with each split point (D or D') are established as '
10 blocks B, respectively, by establishing second split points.
D' (mark "e" in Fig. 1) on the respective outline blocks
split with the aforesaid split éoints D with a prescribed
relationship.
Physical meaning of each block B established as
15 described above is in that each block B corresponds to a
. set of points making bright points to be scanned in
Y-direction turn-on or turn-off in case of reproducing
U ' character image on a raster scanning type character display
unit such as cathode ray tube (CRT).
20 - The sampling point establishing method according to
the present invention relates to the one in which an out-
line corresponding to any one of the respective blocks B
'estabiished by means of the above described pretreatment
is split into a larger number of outline segments.
25 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



is split.into a | arger nunber of outline segnents. 25 Figs. 2A - 2C
are t) ;cal expl anatory vi ews show ng processes for establishing sanmpling
pOing§1§> any one of the blocks B in accordance with the method of the

pres “invention. Fig. 3 is a block.diagramillustrating an enbodi nent.
of the~Sanpling point establishing nmethoB according to the present ;

i nvention. In Fig. 3, reference character 31 designates an out- 5 line"

 nformation St Qhvahdidd. [ #ig! o810 éf-oewaga%gagfé@[ £23 L8R rakinle M@t ] I ne

corresponding to any one block B represente 'tne curve In Fig. -

2 and outputti pabddihddY GRS sBhpIHRS . pPne 838Rb1ASHRAGNImetHAdI Nat e

storing part for successively storing coordinate 10 I nformati on of the
sanpl i ng poi nt acedrdilng RS the ancessipcinvehbione net hod of the present

i nvention and outputting such information as occasion dermands, 33 a

di.-st ance conputing Far Figar Jomefersnce dilkdcacter Bit deshgaditesecan out-
sanpling points, respectively, in respect of the sanpling 15  points

whi ch havé al r ddne Baformatisn skoring tparbufornetoring. coordingtenave
been stored in the aforesaid sanplinghfoint coordi nate storing part, 34 an
approxi mat e cuibformagiom@fhe auting |gorrespandingdtacaByneae, bigckn
area conputing_part for conputing an area S enclosed by, 20 _ outline '

segnents cut oft TEPTRS by B ISHED H IR SREVR| FnBign 2pBRExi nat e

bt ai ned _b cti t iy Pl | i nt l.ch h .
't eady been cSREBREEIH GG ATARTHAIAIN aF Reto o 2 SAVEALBG.PEIRE 1)
‘i ity ! p ; st . .
oL o QUSSR G SRl T S 6L 8 ol
di stance; b CONMPHEEAMbRibRE oF ¥HeSVfhpling points established in accordance

with the method of the present invention and outputting
Such'informatioh-as occasion demands, 33 a distance
computing part for computing a distance L between adjacent
'Sampling points, respectivelf, in respect of the sampling
15 points which have already been established on the outline,

. that is, which have been stored in the aforesaid sampling"
point coordinate storing part, -34 an approximate curve )
computing part which will be described hereunder, 35 an C_j.
area comphting part for computing an area S enclosed by

20 outline segments cut out by'adjacent samp1ing points as
well as an approximate curve obtained by connecting the
'respeétive'sampling'points:which have already been
- established on the dﬁtline with each other, 36 an appreci-
ation guantity computing part for computing an appreciation
25 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



s
‘

conputing’ part 35, 37 a naxi num appreci ation quantity detecting part,
conparing part for conparing magnitude of the maxi numvalue J[err] of
appreci ati on quantity determ ned by the appreciation quantity conputing 5
par{ 36 with that of a predeterm ned allowable value [err] supplied from an
al'l owabl e val ue establishing part 39, and® 40 a new y- est abl i shed sanpli ng
poi nt conputi ng r r ;i saply | ran ' f a
prescribed rel attlﬂgnfsaﬁlgg Fn%el&é&gﬁ%en t’hg-}:%su ﬁcorrpa%f}eé}eel%f%%goﬁo
conparing part iﬁah%i'tﬁ}_ betekd! E{ﬁ‘”tﬂe‘@sy'ae AlalrSe e P! £ ASthPdring
conputing part 40 conpfises, for "eXanple, a deviation cOonputing part” 41 and
a maxi mum devi anggnpealibi 8F ¢¥eCaaxighurivalde EOPEr alf Ahe Gpgldciation
construction illustrated in Fig. 3 15 wi || b&3¥escri bed hereinbelow in
connecti on w t hghlaatitiudeterminedobyFithe appriecdiat iblhe quaartdi thatcomputing

I nformation at both term nal outline points P1 and P2 (Each of these
termnal ot i npapbi A6swishr ébpindsE @0 priededeirimined alllowable wHlwe o5’ 1 20
obtai ned by the aforesaid pretreatment.) of a block Bin Fig. 2Ais stored
in the sanpli ngSppPhiedofram)anc adlomwaid epyalue? establd shigadipante 39, and
information of the. sanpling points which have been preset to establish an
initial conditi®f ®fnewiysgstabldshedosampling poiat sorpmbingRarbifqhe
aforesaid initial condition is cogpleted“ a di stance_L é;i%i 2A) betmqu

t he ‘sanpl i ng pofATBUPIRG REP S ArgaPeintsc9y thechasis Rt ahRFesrFibed
\’/

relationship in the case when the result compared in the .

di stance conputing part 33 and the area S deternihéd I n 6 the area %g%é;;

10 comparing part 38 is in Ena > &' 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
. ‘illustrations of Fig. 2.
First,_the?coofdinate.information at both terminal
\y; | ' outline points Py and P, (Each of these terminal outline
points corresponds to the split point D or D' of Fig. 1
20 obtained by the aforesaid.pretreatment;) of a block B in
Fig. 2A is stéred_in the sampling point coordinate storing
part 32 as the coordinate %pformation of the sampling
points which have beeh preset to establish an initial
condition of the éperatioﬁsf
25 When establishment of the aforesaid initial condition
is completed, a distance L (Fig. 2A) between the sampling

pointsPl and'P2 which have already been established and



7 bei?g\lead out fromthe sanpling point coordinate storing part 32 .s
conmpuf éﬁ\by t'he di stance conputing part 33 on the basis of the coordinate

1 nf or? on of

both the sanpling points, and the result cenputed is

out putfted to 5 the appreciation quankity conputing part 36. On the other_
hand, at the same tinme of the above described operation, the approximte
curve conputing part 34 determ nes an a proxi mate curve connecting the

sanpl i ng poi nt

kgSEen e yt“&eaf?r%il{ L R

| i shed and bel
t t 3 f
“:aﬁéipggpgglnt aQQ gge %ang OX|na curvéaﬁ%Eaﬁgeﬁégﬁégggng pQQ% ?te to

the area CO”pUEhﬁgbgg?E oF tha coorqanfHWWﬁfor$§€1 Q@fnﬁoﬁﬁsﬁhﬁhere'n an

operation is starte

sanpl i ng poi nt
straight |ine

illustrated i nthegappfeciazdon ¢
part 35 on the basis of the strailght line [err] determined by the aforesaid

approxi - mate
I nformati on st
t hus conput ed

romthe initi condition i nvolves two established

SafB1ifgl poiatdf,0Eadithel N HXI EBSmpuE e f@r@atfaeteed to
[err] aS shomn in Fig. 2A. Then, an area S =

dbmpﬁxﬁﬁg(§aibe3area conputlng

cur veonottthet pthepahand) skl the sameé | time oof dthet above
ored in the outline information storing part 31, the result
flescuibed: operstinm,apiecirpximate |wma¢nmp\}tcwmﬂhg

part 36. The asgreC|at|on quantity conputing part 36 conputes an

appreci ation q

10

15

20

25

ndetgrpdpef BS ﬁgpgpetw%@t% €Anefeing the sampling '
po:n.nt-P1 w;th the point P, which have already been estab- o/
lished and-béiné 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.

However, the present case wherein an operation is

started from the initial condition involves two established
sampling points so that the aforesaid approximate.curve
comes to be straight line C, as shown in Fig. 2a. C,j

Then, an area § = S' + 8" illustrated in Fig. 2A is

. computed by means of the area computing part 35 on the basis

of the straight line:ci determined by the aforesaid approxi¥'
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 gquantity computing part 36 computes

an appfeciation quantity g being S/L on the basis of the



-,

.8 distance:L determ ned by the aforesaid distance conputing part 33 and the
area S deternmined by the area conputing part 35. Since this case invol i1
gne appreciation quantity to 5 be cal cul ated, the above appreciatio§§2¥f
quaptity is supplied to the conparing part 38 as the maxi mum value [er of
appceci ation quantity through the maxi mim appr eci ati on quantity detecting
part 37. To the conparing part 38, a'predet@rmned allowable 10 val ue
[err]- . has been ﬁlven fron1the al | owabl e val ue setting part 39 as other

i nput so that t ds daferadiaeds by | %%msmsw%r@wtwg
actuated in case of devi-at] conputin art 41 being

conponent of 15P %\ﬁl }p‘@sla&'ﬁlﬁ ssn%(n?t%% %ﬁg (ﬁﬁﬁ%t‘?q{'@‘tﬁ"fg 40
cal cul at es devi? n g illustrated in Fig. 2A mnth respect to whole the
interval extendfng ovér the points P1 - P2 on the basis of the curve (in

this case, the sane anggriggg cggrlxngggvégrghgp% éﬁgifgghd%iéyaﬁ¥1%¥

means of the 20 or esai d approxi mate curve co art

outline cosrdi naéechméana%aontﬁb%sévbnab@%e%%'th% a2 Q' dika
part 31, and a positional information at point [err] belng the nmaxirmim

value on the bl toktBei ofipaelignpdrity 3BhasMekenmalxdaiimdvad w0 ti Olpf
detecting part 25 42. As a result, the aforesaid point [er™¥ s stored

and establ|shedapprehEaSaoplqngnpﬂtytthco&dhnahe fasimith Rpbreddation
new.y-established sanpling point. As described above, when the
néw'y- est abl i sh@@arbibyi dgtpcting] part BZ.established on the outline of the.
b\agk B, the To the comparing part 38, a predetermined allowable
10 value &' has been'given from'tﬁe allowable value setting
part 39 as other input so that the newly-established
sampling point computing part 40.is actuated in case of
Emax > g'-
The deviation computing part 41 being a component of
15 ;he newly-established sampling point computing part 40
. calculates deviation A illustrated in Fig. 2A with respect
to whole the interval extending over the points P, - P, oﬁ
D | . 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
aﬁ point P3'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 P,y is stored and

established in the sampling point coordinate storing part

32 as a newly-established.sampling'point.'



uction of Fig. 3 executes again the operations as descri bed abpve.
eration. processes will be described 5 her ei nbel ow i n conj uncti on

j 2B. In this case, the new y-established sanpling point P3 is

‘as an established sanpling point, Namely, in this case, the -
di stance conputing part 33 determines first distances L and L "illustrategs
in Fig. 2B 10 At. the sane tine, an apfroximate curve [err] (represented"

by each dotted line j ' i t hpQ) ' bl J shefl | i A
points P1, P2 and P&%hggggré}’&%%ol%%'deth%?l?n%%%y h%‘léappr OX1 A eé%gu?]\'/léng
conputing part g aj ga iIsheP ¥ the CRIAULRS ddind dypbly B eate
15 [err] and %%}?Fh?ﬁn%?cggg%ﬂgésgﬁént Iines.in-éig. f? ehclosedwby'the
respective outlédRsELGEEIbR Ot FIal, W ldketdittld RGaie e Apekd tidss tde

af oresai d approxi mate curve C2. Then, appreciation quantities [err] and

[err] relating desebibéd Sabovel.er Shcli epdelatiivngtdcesses apii ech@tdescribed
quantity 20 conputing part 36 on the basis of the areas [err] and [err]

as wel | as5t he hkseimbeloyein] cangunetibnc sriths Fdgdi 2B .t hdirettthis case,
respectively. Now, in case of Fig. 2B, since a relationship between both

the appreci ati otheurewlyrestablisberd: samplldng] ppEnt &5 [is rjenewed pas ian
fromthe maxi mum appreci ati on quantity detecting part 37 to the conparing
part 38 as the ¢fSaPtdbshedusafplingoPodptreci ati on quantity. 10 I n case

of [err], the new y-established sanpling point .conputing part 40 is agajn .
St bt ot by means SINSPELHaAl BBLRYERSRe b hEnELe0RRGS RoTEYING RF O )

the appreci ati of QUANLLLY 21,B9' B4 oBdnbs ! “UrthE, 14ATUdthatea in Pig. 28w/

10 At the same time, an approximate curve C2 (represented by

each dotted line in Fig. 2) passing through the established
sampling points Py, Py and P,y on the block B is determihed
by the approximate.curve computing part 34.
The area computing part 35 computes individually aréas
15 S; 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 approximate curve C2' | -
Then, appreciation quantities gl_and ) relating to ;“j
which S/L = g are determined in the appreciation guantity
20 computing part 36 on fhe basis of the areas_S1 and S, as
well as the_distances Ll and.L2 corresponding thereto,.
respectively.' .
Now,.in case of Fig. 2B, since a relationship betweeh
both the appreciation guantities is such that €1 < &y velue
25 of E2 is supplied from the maximum appreciation quantity

detecting part 37 to the comparing part 38 as the maximum .

value Emax of appreciation guantity.



5 beconmes [err] sinmilarly as described in the case of Fig. 2Ais
‘establ i shed in the sanpling point coordinate storing part 32 as a -
fiewl y- est abl i shed ,sanpling point. The processing situation after the ég%é;";
newl-y- est abl i shed sanpling point [err] is determned as mentioned above s’
as 1o illustrated in Fig. 2C, but the Operations thenselves of the
construction in Fig. 3 at that time are thegones of repetition which have

al ready been determ ned. Accordlngly, t he descrlptlon therefo

omitted herelnbeIOM/IAnﬁaﬁﬁeﬂ t Rgaaf dFe$ad d>cipaithiy ﬁgg%&ﬁﬁ$%115

I h f h wh mﬂ
point s [orr] or 88aLEnacpatny BRBRRARGIPAGECAD: Aaned ae%sﬁa%%é?? R g
illustrated in F 3 rela I
it means that ”tﬂtgaa'f@#ﬁneﬁgépﬁgmge? £rPA; sRe°mpaRify’ B o oo iBfY o
Roi Nt coor di nat £,8L0LL RGs JR LudRe Ry aRoBR RN 80 bAhGH R WHY dusiRRy

desired sanpling” s concerning the o I ne” &f

val ue of tge digLagreslain tQEmi‘iQi-%ahQ dbgt:easeacqmo%bn&aw o3 ieAN 22

very ‘easily be determ ne®@d® t hrotugh cal cul ati on of an equation L
[err] Moreover, ig éeéasﬁﬂsﬁé&alﬁ ¢RE BampRHAG' pbintl xoordingkteéctstoriiey by
integrating differences of two curves in y-direction towards x-direction

in the aforesai ﬁaﬁteazC@ﬁpalthé@lpaéktaﬁl1§hede§ampllaqnpoumti.on upon a
val ye of the appreciation quantity [err] being given as the ratio S/L as
neént i oned before nayThé spradeessingr aituekjoni afitersthe okWdytestablighad h
appreci ation quantity. [err] is obtained by dividing the area S by the
length L so thasamplam@mmatPinquéﬁtemmsdt ps meotinpedyabgvE dEhdASn
of | ength. oAs a

illustrated in Fig. 2C, but the operations themselves of
the construction in Fig. 3 at that time are the ones of
repetition which have already been deﬁermined. Accordingly,
the description therefor will be omitted hereinbelow.

N and when the aforésaid comparing part 38 detects a

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

max
. | éstablished sampling points P, are successively determined,
operations of the construction illustrated in Fig. 3
% relating to any one block B are completed.
Of course, it means that the sampling points P, to P;
20 stored in thé_sampiing point'coordinate'stdring part 32
' have been established at that time as desired sampling
points concerning the outline of block B.

Fufthermore, a value of the distance L in the aforesaid

distance computing part 33 can very easily be determined

25 through calculation of an eguatidn L ='J(Ax)2 + (Ay)z.
Mdreover, a desired area S can be comparatively easily

determined by integrating differences of two curves in



result, such quantity cones to be an index for indicating a discrete
shi p between two curves (outline and Q 10 approxi mate curve)’

irre apity.
of th
whi ch the 15

t he constructi
effective wll

Fig. 4 is a flowchart ilkustrating operational pro- cesses

rel at o
Qefiggkﬁ/}he area S so far as these both curves do not involye a peculiar

nmet hod for establishing sanpling points in accordance with

9ddfrelbitdions tQwdrds RI-TiaE®8ion Thithd AforBE8idDALea _
be-"descri bed herei nbelow i n connec- tion with a case wherei

a character ouicompatiingolpsxt t38. perhdrefiord ; egpmputayios dpsar abedlaboue.
20 ' Nanmel y, when the nethod for establishing sanpling points in
accor dance wnthhehappmmgmanmnnnquﬁnﬁQQY 8 herindegpvenecasethef r&tjo 8/Ls
practiced, there is such a tendency that sanpling points P concentrate in a

portion where
typically 25
case wher&n i

f or establlshlﬁ

ascmentioneds hﬁﬁqnm@ayaglas% ke | comparativelvdsimply
i llustrated in Fig . As aresult, there causes such a

eSEeFEREnt bF‘dd;ﬁUd*b(ﬁﬁBI&"sﬂta(ﬁi‘?ft‘ ww%tmeﬁehae%tehneﬂeby

nunber of sanpl.in oi nt revented 12 AlMS: 1. nmet hod
§vigip

char acter outl
character outl
initial sanpli

each block a s
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onstruction of Fig. 3. Next, a pgthod for establishing blocks by Q;

n

n

wfgn %°¥§”a%'e%§ﬁt e A 8% Lt ot ifogthy e

rar gnt anc ween "adj acen sanp g pornts
a discrete relationship between two curves (outline and

approximate curve) defining the area S so far as these both

curves do not involve a peculiar irregularity.

Fig. 4 is a flow chart illustrating operational pro-

cesses of the construction of Fig. 3.

15

20

25

Next, a method for establishing blocks by which the
method for e;tabliéhing sampling points in accordance with

the construction of Fig. 3 or the prbcesses of Fig. 4 is

PBGRER S5k AW A AR D N B d Db SOIRLLGLAS

made more effective will be ‘described hereinbelow in connec-

tion with a case wherein a character outline involves the

‘peculiar irregularity as described above.

'Namely, when the method for establishing sampling
points in accordénce with the constructisn.of_Figf 3 or the
processes of Fig; 4 is praquced, there is sucﬁ a tendency
that sampling points P concentrate in a portion where the
character outline has a small curvature :adius as typically
illustrated in Fig. 5. As a result, there céuses such a

case wherein improvement of data compressibility being

dependent on the number of sampling points is prevented.

. A
-/

=



10 (cy establishing an approxi mate curve to each said bl ock such th_t
the curVe connects the initial sanpling points and possibily crosses -
plock one or nore.times to divide said block into a plurality of outl
segnents; (d) conputlng each area S encl osed by each outline segnent
and,apprOX|nate curve; (e)-corputing an appreciation quantity [err], being
aratio S/L in respect of each segnent on théZbasis of the conputed

di stance L and the conputed area S; (f) conparing the nagnitude of the

maxi num val ue !ﬁrr! pax of the 20 determ ned appreciation quantities with
a predeterm ne ble value [err]; and (g) establishing a new sanpling
point, for conmuting fura Ittmthaewcsaatpimmg:ipgisahmlnnmeauttlaefore@mme@ﬁmgai d
conmparison is q al r R

repeating stepscfh(abgg%J a‘ra??i estagfjl(gt%rnom f’ HOI"EFIS"ES% ﬁfl nfg%l%%v?ntgs as
desired sanpllnﬁepbants unt|I the result of t he sald conparison turns to a

rel ationshi psof [ ergg. aﬂnd?ng the chaﬁcw Whﬁ.fe ¢§ttoalUn'eSBl‘ nﬁoﬁ@rmbuag
poi nts for conpressi nap Haracter data on . a character outl |ne ut%stantlally

“as herein descri¥8d SUfiit Rl9sdt dieinge 8% tnibakcEvmpUAgi REMr &7t

each end thereof:

(b) computing for each block a straight line distance L
between adjacent sampling points;

e

10 (e) establishing an approximate curve to each said bloek such
that the curve connects the initial sampling points and possibily
crosses said block one or more times to divide said block into a
plurality of outline segments;

(d) computing each area S enclosed by each outline segment

15 and epproximate curve;

(e) computing an appreciation quantity®, being a ratio S/L
in respeet of each segment on the basis of the computed distance L
and the computed sarea S;
- (f) comparing the magnitude of ‘the maximum value gmax of the

20 determined appreciation quantities with a predetermined allowable
valueg'; and |

, (g) establishing a new sampling point, for computing further

\_ new sampling points, when the result of said comparison is of the
form5 _ >3 % and

25 (h) the iterative step of repeating steps (b) to (g) and
establishing all the new sampling points as desired sampling points

until the result of the said comparison turns to a relationship of
< ! '
Smax= 5 -

-
30 2. A method of establishing sampling points for compressing
character data on a character outline, substantially as herein
described, with reference to the accompanying drawings.
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