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ing systems, however, dot signals corresponding to a character pattern are
generated through complicated TECHNICAL FIELD
processing such as conversion into outline informa- tion described by only
straight lines, conversion into The present invention relates to a method
and a   5   outline data  composed of dot signals on dot coordin- system
for generating dot patterns- on the basis of  ates, etc. Therefore, there
exists a problem in that a so-called outline font data for determining
character  great amount of memory capacity is required, be- pattern
outlines.                                  cause the outline information
composed of dot sig- nals must be temporarily stored in some memory me-
BACKGROUND ART                                10  dium in the process of
forming the outline information composed of dot signals on the basis of
outline data With advance of higher reliability of printoutput in
described by an approximate function and the proc- word processors, for
instance, the number of dots  ess of forming dot signals corresponding to
the char- which constitute a character pattern has been in-  acter pattern
on the basis of the outline information creased rapidly. Therefore, there
arises a problem in  15  composed of dot signals. that the capacity of a
character generator memory for storing characters as dot pattern data
increases more  DISCLOSURE OF THE INVENTION and more. A high quality
character generating device has    -The problem of the present invention is
to reduce been proposed (JP-A-1 191 192) to which an outline   20  the
memory capacity required to store the outline in- font may be converted
into a dot pattern such that the  formation composed of dot signals by
directly forming burden of software is reduced and the result can be  dot
signals corresponding to the character pattern on displayed at high speed.
Further, a so-called outline  the basis of outline information described by
only font method has been proposed such that the outline  straight lines.
This problem is accomplished by claim of a character pattern is divided
into a plurality of  25  1. areas [err] ... as shown in Fig. 1, for
instance; the  In the method according to the present invention, start and
end point coordinates of these areas jO, j1,  one end point of the outline
information described by j2 ... are previously stored as data; and the
divided  only straight lines is noticed; two straight lines com- outlines
are interpolated on the basis of dot signals  posed of dot signals are
extended toward two end before outputted.                             30
points adjacent to the afore-mentioned noticeable In this method, since not
only high reliable char-  end point. In this extension process, a pair of
points acters of many dots can be outputted in spite of a rel-  are
generated sequentially at the extreme points of atively small amount of
data to be stored, but also the  the two straight lines to extend these
straight lines, character sizes can be expanded and contracted by
respectively. Whenever a pair of the points are gen- coordinate
calculation, there exists an advantage of  35  erated, a straight line
composed of dot signals is gen- coping with characters of various sizes.
erated between a pair of the points. The above- However, since the outline
information as descri-  mentioned processing is repeated until the straight
bed above can be obtained by approximating a curve  line extending between
a pair of the points reaches J for forming a character outline as shown in
Fig. 2A  the two adjacent end points. As described above, dot on the basis
of straight lines K, K and a circular arc L   40  signals corresponding to
a character pattern can be as shown in Fig. 2B, when the curve is required
to be  formed directly on the basis of the outline information approximated
precisely in particular, there exists a  described by only straight lines.
Therefore, since it is problem in that a great number of circular arcs of
dif-  unnecessary to temporarily store the outline informa- ferent radii
must be stored so that the memory capaci-  tion composed of dot signals,
the memory capacity ty inevitably increases.                      45  can
be reduced markedly. To overcome the above-mentioned problem, there has
been proposed another method of approx-  BRIEF DESCRIPTION OF THE DRAWINGS
imating the character outline by use of Conic-spline orBezierfunction which
can determine a curve on the     Figs. 1, 2A, 2B and 2C are illustrations
for assis- basis of three points of start and end points A and B   50
tance in explaining prior-art method of forming of a curve representing an
outline and a control point  character outline information; C indicative of
an intersection of two tangent lines de-  Figs. 3, 4 5 and 6 are
illustrations for assistance scribed at these points A and B as shown in
Fig. 2C.  in explaining the dot signal generating method When the
Conic-spline or Bezier function is adopted,   according to the present
invention; it is possible to approximate the character outline by   55
Fig. 7 is a block diagram showing an embodiment a smooth curve in spite of
a relatively small memory   of the dot signal generating system according
to capacity.                                             the present
invention; and In the prior-art character pattern signal generat-  Figs. 8
and 9 are flowcharts for assistance in ex- 2 



3                  EP 0 471 849 B1                4 plaining the operation
of the embodiment shown       By repeating the above processes B and C, in
Fig. 7.                                        dot signals within a
triangular area determined by three end points p0, p1 and p2 can be
obtained. THE BEST MODE OF EMBODYING THE                       Process D:
INVENTION                                    5           As shown in Fig.
5, when the execution reaches either one of the end points p1 and p2 In
With reference to Figs. 3 to 6, an embodiment of  the above process B, a
subsequent point p0 gen- the character pattern generating method according
to  erated on the side where the execution does not the present invention
will be described hereinbelow.  yet reach the end is determined as the
subse- Fig. 3 shows a processing of extending a straight  10  quent
noticeable end point p0 on the outline in- line from an end point p0 toward
an end point p1 on  formation described by only straight lines. dot
coordinates. Assuming that the straight line has     By repeating the above
processes A, B, C been extended to a point pn (coordinates: pxn, pyn),  and
D, all the outline information described by a point p(n+l) (coordinates:
p(n+1)x, p(n+1)y) to be  only straight lines can be converted into dot sig-
generated next can be obtained by the following for-  15  nals
corresponding to a character pattern. mulae:
Further, when the character pattern is being When the horizontal and
vertical distance compo-  formed on the basis of the outline information in
nents between the two end points p0 and p1 are de-   the above process, a
problem may arise when the noted as Ax, Ay, respectively, if 0 [err] 5 Ax
[err] Ay,      outline information is recessed in the form as 20      shown
in Fig. 6. In other words, there exists a [err]
possibilitythat dotsignals are erroneously gener- px(n+1) = [err] - 1
ated In an area D outside the recessed outline. To if
overcome this problem, the newly formed dot sig- e(n + 1) - 0.5 [err] 0,
nals and already formed character pattern are py(n + 1) = pyn - 1, en = en
- 1      25      NANDed in the dot signal generating process. if
That is, the dot signals within the area D which e(n + 1) - 0.5 <0
are erroneously generated by the processing on py(n + 1) = pyn
the basis of the noticeable end point p0 in Fig. 6 This method is an
interpolation method known as   and the dot signals generated by the
succeeding DDA (Digital Differential Analyser).         30      processing
on the basis of the noticeable end In the present invention, dot signals
correspond-  point p3 are NANDed to cancel the dot signals ing to a
character pattern can be generated by utiliz-  within the area D. ing the
DDA method as follows:                       An embodiment of the system
for embodying the Process A:                                    method
according to the present invention is shown In Fig. 4, any given end point
p0 on the out-  35  in Fig. 7. An outline information storing section 1
pre- line information described by only straightlines is  viously stores
the outline information described by noticed.
only straight lines or by approximated curves deter- Process B:
mined bythe Conic-splinefunction orBezierfunction, Two straight lines are
simultaneously ex-  etc. tended from this noticeable end point p0 toward
40  A data separating section 2 separates signals two end points p1 and p2,
respectively by simul-  transmitted from a host apparatus (not shown) into
a taneously executing the ADD method between    character code signal and
an attribute signal repre- the noticeable end point p0 on the outline
infor-  sentative of a character size, respectively. The char- mation
described by only straight lines and two  acter code signal is outputted to
a reading section 3, end points p1 and p2 adjacent to this noticeable  45
and the attribute signal is outputted to a coordinate end point p0.
calculating section 4. Process C:
The reading reaction 3 reads the outline informa- The assumption is made
that a pair of points  tion of characters corresponding to the received
char- pi n and p2n interpolated at the n-th time begin-  acter code signal
from the storing section 1, and ning from the end point p0, for
instanceduring the  50  transmits the read outline information to the
coordin- execution of this DDAmethod are obtained simul-  ate calculating
section 4. The outline information read taneously. At this time, a point
string q1, q2, q3,  from the storing section 1 is referred to as the
original q4, ... which constitute a straight line between  outline
information, hereinafter. the two interpolated points pin and p2n can be
The coordinate calculating section 4 converts the obtained by executing the
DDA method between  55  size of the original outline information read from
the a pair of the interpolated points. This point string  storing section 1
into a character size designated by 



represents dot signals corresponding to a char-  the host apparatus on the
coordinates, and transmits acter pattern.
the converted size to an outline converting section 5. 3    5
EP 0 471 849 81                 6 The outline converting section 5
reproduces Con-  straight lines from a newly noticed end point toward
ic-spline curves or Bezier curves on the basis of start  the adjacent end
points as already described with ref- point coordinates, end point
coordinates, and control  erence to Fig. 5. The complete discriminating
section point coordinates included in the original outline infor-  11
further discriminates whether the formation of all mation when the inputted
original outline information   5   the straight lines constituting
characteroutlines have is described by approximation curves based upon the
been completed by the DDA calculating section 7, Conic-spline function or
Bezier function; approxi-  and transmits a complete signal to a buffer data
out- mates these curves by straight lines, and outputs  put section 12, at
the timing when the completion has character outline information described
by only    been recognized and the final straight line between straight
lines to an end point deciding section 6.  10  two interpolated points
(generated at the completion The end point deciding section 6 decides end
time point) has been formed by the straight line gen- points of the
respective straight lines constituting  erating section 8. outlines on the
basis of the outline information descri-  In response to the complete
signal, the buffer bed by only straight lines, and transmits coordinate
data output section 12 reads the dot pattern from the information at the
respective end point to a DDA cal-  15  buffer 10 and transmits itto a
printing mechanism not culating section 7 and a complete discriminating
sec-  shown. tion 11.                                              The
operation of the system thus constructed will The DDA calculating section 7
notices one of end  be described with reference to a flowchart shown in
points inputted thereto, extends two straight lines  Fig: 8. As the
preparation stage, each of all the nec- from the noticeable end point
toward two adjacent  20  essary characters is divided into a plurality of
areas end points, and forms a pair of interpolated points at  suitable for
approximating the outlines of each char- the extreme ends ofthe two
straight lines, respective-  acter pattern Into straight lines, the
Conic-spline ly in accordance with the DDAmethod, as already ex-  function
or Bezierfunction, andfurthertherespective plained with reference to Figs.
3 and 4. The coordin-  start, end and control points are determined for
each ate information of a pair of the formed interpolated   25  area. The
original outline information of each charac- points are given to a straight
line generating section  ter thus obtained is previously stored in the
outline 8 and the complete discriminating section 11.      data storing
section 1 with character codes as ad- The straight line generating section
8 forms a  dresses. straight line composed of dot signals between a pair
Under the conditions that the above-mentioned of interpolated points
inputted in accordance with the   30   preparation stage has been
completed, if a character DDA method, as already described with reference
to  signal is inputted from a host apparatus (not shown) Fig. 4. The dot
signals of this formed straight line are  (in step 20), the charactersignal
is separated into the inputted to a NAND gate 9, and NANDed together
character code signal and the attribute signal by the with the already
formed dot signals read from a buffer  data separating section 2. The
separated character 10 at the corresponding coordinates. The ANDed re-  35
code signal has access to the outline data storing sec- suits of these dot
signals are written in the buffer 10.  tion 1 via the reading section 3,
and the separated at- Further, since the buffer 10 is originally blanked,
al-  tribute signal is inputted to the coordinate calculating though a
straight line formed by the straight line gen-  section 4 to set the
character size (in step 21). erating section 8 is written as it is in the
buffer 10,  At the stage where the ready to read has been when a straight
line is generated erroneously at the   40  completed, the reading section 3
reads the original recessed portion, this straight line is blanked through
outline information corresponding to each character the NAND processing as
already described with ref-  for each area where the outline is formed (in
step 22). erence to Fig. 6. Whenever a straight line has been   The
coordinate calculating section 4 converts the generated between a pair of
interpolated points, the  coordinates of start, end and control points
which straight line generating section 8 transmits straight  45  constitute
the original outline information read from line complete information to the
complete discrimin-  the reading section 3 into coordinates corresponding
ating section 11.                                  to the magnitude of the
character size designated by The complete discriminating section 11
discrim-  the attribute signal (in step 23), and outputs the con- inates
whether the straight line formed by the DDA  verted coordinates to the
outline converting section calculating section 7 reaches either one of end
points  50  5. The outline converting section 5 calculates the adjacent to
the noticeable end point on the basis of  Conic-spline function or Bezier
function correspond- the coordinate information at the interpolated points
ing to the inputted coordinates, approximates and div- inputted from the
DDA calculating section 7, and   ides the functions into straight lines,
and outputs the 



transmits end point change information to the DDA  straight lines to the
end point deciding section 6 (in calculating section 7 when having
recognized its ar-  55   step 24). As described above, after the outline
infor- rival to one end point. In response to the end point  mation by
which the whole of one character is descri- change information, the DDA
calculating section 7  bed by only straight lines has been formed (in step
changes a noticeable end point and extends two     25), the end point
deciding section 6 and other sec- 4    7                   EP 0 471 849 B1
8 tions 7 and after convert the outline information into  2. The method of
claim 1, wherein in the second dot pattern signals (in step 26).
step, the two straight lines are extended until The detailed procedure of
the step 26 is shown in  either one of the two straight lines extended from
Fig. 9. The end point deciding section 6 decides end  the selected end
point reaches one of the adja- points ofthe respective straightlineswhich
constitute   5  cent end points; when either one of the two the character
outlines, and the DDA calculating sec-  straight lines reaches the
corresponding adja- tion 7 takes any given end point p0 and a pair of two
cent end point, a subsequent selected end point end points p1 and p2
adjacent to the end point p0 (in  and two end points adjacent to the
subsequent step 30) and extends two straight lines from the no-  end point
are newly selected in such a way that ticeable end point p0 toward the two
end points p1   10  the subsequent end point is selected from the and p2
(in step 32). At the same time as the straight  two straight line arrival
points and end points not line extension execution, the straight line
generating  yet selected as an end point in the already decid- section 8
generates a straight line composed of dots  ed end points; and new two
straight lines are ex- between two interpolated points p1n and p2n at the
tended from the newly selected end point to two extreme ends of the two
extension lines and further  15  end points adjacent thereto. executes NAND
calculation of these straight lines (in step 32). The discriminating
section 11 discriminates  3. The method of claim 2, which further comprises
whether the extreme ends p1n and p2n of the exten-   a fourth step of
NANDing the dot signals newly sion lines reach the end points p1 and p2. If
either of   generated in the third step and the dot signals the extreme
ends p1n and p2n of the straight lines  20  previously generated so that
the NANDed output reaches the end point p1 or p2 (in step 33 or 35), an
signals correspond to the character pattern. extreme end point of a
straight line which does not reach the end point is determined as the
subsequent  4. Asystem of generating dot signals corresponding noticeable
end point p0 (in step 34 or 36).           to a character pattern arranged
in a grid on the The above procedure is executed for all the out-  25
basis of outline information described by only line information to generate
dot signals correspond-  straight lines constituting outlines of the
charac- ing to the character pattern (in step 37).            ter pattern,
comprising: As described above, it is possible to directly ob-      first
means for deciding end points of the tain dot signals indicative of the
character pattern on  straight lines constituting the character pattern the
basis of outline information described by only  30  outlines; straight
lines.                                             second means for
selecting one end point and two end joints adjacent to the selected end
point from the decided end points, and continu- Claims
ously generating information indicative of a pair 35      of points
constituting two straight lines, respec- 1. A method of generating dot
signals correspond-     tively in such a way that two straight lines can be
ing to a character pattern arranged on a grid on   extended from the
selected end point toward the the basis of outline information described by
only  two adjacent end points; straight lines constituting outlines of the
charac-      third means responsive to the information ter pattern,
comprising the steps of:      40      indicative of a pair of the points
from said second a first step of deciding end points of the   means, for
generating a straight line along a row straight lines constituting the
character pattern  or column, respectively, of said grid composed of
outlines;                                          dot signals between a
pair of the respective gen- a second step of selecting one end point
erated points so that the dot signalsgenerated by and two end points
adjacent to the selected end   45  said third means correspond to the
character pat- point from the decided end points, and continu-   tern.
ously generating a pair of points constituting two straight lines,
respectively in such a way that the  5. The system of claim 4, which
further comprises two straight lines can be extended from the se-
fourth means for detecting whether either lected end point toward the two
adjacent end   50  one of the two extended straight lines reaches 



points; and                                       the adjacent end point;
in response to an output a third step of generating a straight line   from
said fourth means, said second means new- along a row or column,
respectively, of said grid  ly selecting a subsequent selected end point
and composed of dot signals between a pair of the      two end points
adjacent to the subsequent end generated points, respectively so that the
gener-  55  point in such a way that the subsequent end point ated dot
signals correspond to the character pat-  is selected from the arrival
points of the two ex- tern.
tending straight lines and end points not yet se- lected as an end point in
the already decided end 5    7                   EP 0 471 849 B1
8 tions 7 and after convert the outline information into  2. The method of
claim 1, wherein in the second dot pattern signals (in step 26).
step, the two straight lines are extended until The detailed procedure of
the step 26 is shown in  either one of the two straight lines extended from
Fig. 9. The end point deciding section 6 decides end  the selected end
point reaches one of the adja- points of the respective straight lineswhich
constitute   5  cent end points; when either one of the two the character
outlines, and the DDA calculating sec-  straight lines reaches the
corresponding adja- tion 7 takes any given end point pO and a pair of two
cent end point, a subsequent selected end point end points p1 and p2
adjacent to the end point p0 (in  and two end points adjacent to the
subsequent step 30) and extends two straight lines from the no-  end point
are newly selected in such a way that ticeable end point pO toward the two
end points p1 10   the subsequent end point is selected from the and p2 (in
step 32). At the same time as the straight  two straight line arrival
points and end points not line extension execution, the straight line
generating  yet selected as an end point in the already decid- section 8
generates a straight line composed of dots  ed end points; and new two
straight lines are ex- between two interpolated points p1n and p2n at the
tended from the newly selected end point to two extreme ends of the two
extension lines and further  15  end points adjacent thereto. executes NAND
calculation of these straight lines (in step 32). The discriminating
section 11 discriminates  3. The method of claim 2, which further comprises
whether the extreme ends p1n and p2n of the exten-    a fourth step of
NANDing the dot signals newly sion lines reach the end points p1 and p2. If
either of   generated in the third step and the dot signals the extreme
ends p1n and p2n of the straight lines  20  previously generated so that
the NANDed output reaches the end point p1 or p2 (in step 33 or 35), an
signals correspond to the character pattern. extreme end point of a
straight line which does not reach the end point is determined as the
subsequent  4. Asystem of generating dotsignals corresponding noticeable
end point p0 (in step 34 or 36).           to a character pattern arranged
in a grid on the The above procedure is executed for all the out-  25
basis of outline information described by only line information to generate
dot signals correspond-  straight lines constituting outlines of the
charac- ing to the character pattern (in step 37).            ter pattern,
comprising: As described above, it is possible to directly ob-       first
means for deciding end points of the tain dot signals indicative of the
character pattern on  straight lines constituting the character pattern the
basis of outline information described by only  30  outlines; straight
lines.                                             second means for
selecting one end point and two end joints adjacent to the selected end
point from the decided end points, and continu- Claims
ously generating information indicative of a pair 35      of points
constituting two straight lines, respec- 1. A method of generating dot
signals correspond-     tively in such a way that two straight lines can be
ing to a character pattern arranged on a grid on   extended from the
selected end point toward the the basis of outline information described by
only  two adjacent end points; straight lines constituting outlines of the
charac-      third means responsive to the information ter pattern,
comprising the steps of:      40      indicative of a pair of the points
from said second a first step of deciding end points of the    means, for
generating a straight line along a row straight lines constituting the
character pattern  or column, respectively, of said grid composed of
outlines;                                          dot signals between a
pair of the respective gen- a second step of selecting one end point
erated points so that the dot signals generated by and two end points
adjacent to the selected end   45  said third means correspond to the
character pat- point from the decided end points, and continu-    tern.
ously generating a pair of points constituting two 



straight lines, respectively in such a way that the  5. The system of claim
4, which further comprises two straight lines can be extended from the se-
fourth means for detecting whether either lected end point toward the two
adjacent end   50  one of the two extended straight lines reaches points;
and                                        the adjacent end point; in
response to an output a third step of generating a straight line   from
said fourth means, said second means new- along a row or column,
respectively, of said grid  ly selecting a subsequent selected end point
and composed of dot signals between a pair of the      two end points
adjacent to the subsequent end generated points, respectively so that the
gener-  55  point in such a way that the subsequent end point ated dot
signals correspond to the character pat-  is selected from the arrival
points of the two ex- tern.
tending straight lines and end points not yet se- lected as an end point in
the already decided end    9                  EP 0 471 849 B1
10 points, and extending two new straight lines from     punkten erreicht,
ein nachfolgender ausge- the newly selected end point to the two adjacent
wahiter Endpunkt und zwei dem nachfol- end points.
genden Endpunkt benachbarte Endpunkte so neu ausgewihit werden, dal der
nach- 6. The system of claim 5, which further comprises:   5   folgende
Endpunkt unter den beiden Ziel- fifth means for storing dot signals corre-
punkten dergeraden Unien und den bisher sponding to the character pattern;
noch nicht als ein Endpunkt ausgewAhiten sixth means responsive to the dot
signals        Endpunkten von den bisher bestimmten generated by said third
means, for NANDing the        Endpunkten ausgewahit wird, und dot signals
generated by said third means and the   10  - die neuen beiden geraden
Linien von dem dot signals already stored in said fifth means;       neu
ausgewihiten Endpunkt zu den beiden and
diesem benachbarten Endpunkten gezo- signals outputted from said sixth
means          gen werden. being stored in said fifth means as dot signals
corresponding to the character pattern.  15  3. Verfahren nach Anspruch 2,
mit weiterhin einem vierten Schritt, bei dem die in dem dritten Schritt neu
erzeugten Punktsignale und die vorher er- Patentanspriiche
zeugten Punktsignale mit einerlogischen NAND- Funktion verknuipft werden,
so daR die NAND- 1. Verfahren zum Erzeugen von Punktsignalen,  20
verknripften Ausgangssignale dem Zeichenmu- welche einem Zeichenmuster
entsprechen, das       ster entsprechen. auf einem Gitter angeordnet ist,
auf der Basis von Umrdlfinformationen, welche nurdurch gerade Li-  4.
System zum Erzeugen von Punktsignalen, wel- nien beschrieben wird, die
Umrifllnien des Zei-   che Zelchenmustern entsprechen, die auf elnem
chenmusters bilden, mit folgenden Verfahrens-  25  Gitter angeordnet sind,
auf der Basis von Umri- schritten:
informationen, welche nur durch gerade Linien - einem ersten Schritt, bei
dem die Endpunk-   beschrieben wird, die Umrillinien des Zeichen- te der
geraden Linien bestimmt werden,       musters bilden, mit welche die
UmriSlinien des Zeichenmu-        einer ersten Einrichtung zum Bestimmen
von sters bilden,                        30      Endpunkten der geraden
Linien, welche die Um- - einem zweiten Schritt, bei dem unter den
ri~linien des Zeichenmusters bilden, bestimmten Endpunkten ein Endpunkt
aus-      einer zweiten Einrichtung zum Auswahlen eines gewAhIt wird und
zwei dem ausgewihiten       Endpunktes und zwei dem ausgewAhiten End-
Endpunkt benachbarte Endpunkte ausge-        punkt benachbarter Endpunkte
unter den be- wAhlt werden, und bei dem kontinuierlich  35  stimmten
Endpunkten und zum kontinuierlichen ein Punktepaar erzeugt wird, welches
je-     Erzeugen von Information, welche ein Punkte- wells zwei gerade
Linien derart bildet, daB  paarangibt, das jeweilszweigerade Linien derart
die beiden geraden Linien von dem ausge-     bildet, da3 die beiden geraden
Linien von dem wahlten Endpunkt zu den beiden benach-       ausgewahiten
Endepunktzu den beiden benach- barten Endpunkten gazogen werden kon-  40
barten Endpunkten gezogen werden k6nnen, und nen, und
einer dritten Vorrichtung, welche auf die ein - einen dritten Schritt, bei
dem eine gerade   Punktepaar angebende Information von der Unle langs einer
Zeile bzw. Spalte des Git-  zweiten Einrichtung anspricht, zum Erzeugen ei-
ters erzeugt wird, die aus Punktsignalen     ner geraden Linie langs einer
Zeile bzw. Spalte zwischen jeweils einem Paardererzeugten   45  des
Gitters, die aus Punktsignalen zwischen ei- 



Punkte zusammengesetzt wird, so daB die      nem Paar der jeweiligen
erzeugten Punkte zu- erzeugten Punktsignale dem Zeichenmu-
sammengesetzt ist, so daB die von der dritten ster entsprechen.
Einrichtung erzeugen Signale dem Zeichenmu- ster entsprechen. 2. Verfahren
nach Anspruch 1, bei dem im zweiten  50 Schritt
5. System nach Anspruch 4, mit weiterhin - die beiden geraden Linien
gezogenwerden,     einer vierten Einrichtung zum Erfassen, ob eine bis eine
von den beiden von dem ausge-       der beiden gezogenen geraden Linien den
be- wahIten Endpunkt aus gezogenen geraden       nachbarten Endpunkt
erreicht, wobei abhangig Unien einen der benachbarten Endpunkte  55   von
einem Ausgangssignal von der vierten Ein- erreicht,
richtung, die zweite Einrichtung einen nachfol- - dann, wenn eine der
beiden geraden Llnien    genden ausgewAhIten Endpunkt und zwei dem den
entsprechenden benachbarten End-         nachfolgenden Endpunkt benachbarte
Endpunk- 6    11                 EP 0 471 849 B1                12   |
|  |   ||  |||| s, C  L   M   S to so auswshlt, dal der nachfblgende
Endpunkt     atteigne l'un des points torminaux adjacents; untor den
Zielpunkten der beiden gezogenen ge-    lorsque l'une ou l'autre des deux
lignes droites at- raden Union und den bis jetzt noch nicht als sin  taint
le point terminal adjacent correspondant, on Endpunkt ausgewihiten
Endpunkte von den be-       selectionne de nouveau un point terminal s6lc-
reits bestimmten Endpunkten susgewAhit wird,   5  tionne suivant et deux
points torminaux adja- und zwei neue gerade Linion von dem neu aus-
cents au point terminal suivaht de facon quo le gewAhiten Endpunkt zu den
beiden benachbar-       point terminal suivantsoit s6lectionneA partirdes
ton Endpunkten zieht.                             points d'arriv6e des deux
lignes droibts et des points terminaux non encore s6lectionn6s au ti- 6.
System nach Anspruch 5, mit weiterhin     10      tre de point terminal
dans les points terminaux einerffinften Einrichtung zum Speichern derdem .
d6jA decid6s ; et on etend deux nouvelles lignes Zeichenmuster
entsprechenden Punktsignale,        droites A partirdu pointterminal
nouvellements6- einer sechsten Einrichtung, weoche auf die von   lectionn6
jusqu'A deux points terminaux qui lui der dritten Einrichtung erzeugten
Punktsignale   sont adjacents. anspricht, um die von der dritten
Einrichtung or-  15 zougten Punktsignale und die bereits in derfflnf-  3.
Procede solon la revendication 2, qui comprend ten Einrichtung
gespeicherten Punktsignale mit    en outre une quatrieme op6ration
constituent a einer NAND-Funktion zu verknOpfen, wobei von     appliquer
une opmation NON-ET aux signaux de der sechsten Einrichtung ausgogebene
Signale      points nouvellement produits lors de la troisieme in der
f(Inften Einrichtung ale Punktsignalo ge-  20  operation et aux signaux de
points prdc6dem- spelchert werden, die dem Zeichenmuster ent-      ment
produits de fagon quo les signaux de sortie sprechen.
ayant subi l'operation NON-ET correspondent A Ia configuration de
caractere. Revondlcations                               25  4. Systbme de
production de signaux de points, correspondant A une configuration de
caractbre 1. Procede de production de signaux de points,       plac6e dans
une grille, a partir d'une information correspondant A une configuration de
caractbre    de traces decrite seulement par des lignes droi- plac~e sur
une grille, A partird'une information de  tes constituent les tracbs de la
configuration de traces decrito seulement par des lignes droites  30
caractere, comprenant: constituant les traces de la configuration de ca-
un premier moyen servant A decider les ractbre, comprenant les operations
suivantes:     points terminaux des lignes droites constituent une premibre
operation consistant A deci-   les traces de la configuration de caractbre;
der les points terminaux des lignes droites cons-      un deuxibme moyen
servant A selection- tituant lee traces de la configuration de caracte-  35
nor un pointterminal et deux points terminaux ad- re;
jacents au point terminal sblectionn6 a partir des une deuxieme operation
consistant A s6-     points terminaux d6cid6s, et A produire de faQon
lectionner, A partir des deux points terminaux de-  continue une
Information indicative d'une pairs cides, un point terminal et deux points
terminaux  de points qui vont constituer deux lignes droites, adjacents au
point terminal selectionne et A pro-  40  respectivement, de facon quo deux
lignes droites duire, de maniere continue, une paire de points   puissent
etre etendues depuis le point terminal qui vont constituer deux lignes
droites, respecti-  sblectionne en direction des deux points tormi- 



vement, de manibre qu'on pulsse etbndre les       naux adjacents; deux
lignes droites A partir du point terminal se-     un troisibme moyen qui
repond A l'informa- lectionne en direction des deux points terminaux   45
tion indicative d'une pairs de points fournie par adjacents ; et
ledit deuxieme moyen, en produisant une ligne une troisieme operation
consistent A pro-   droite, respectivement suivant une rang~e ou une duire
une ligne droite, respectivement suivant    colonne de ladite grille,
compos6e de signaux de une rangee ou une colonne de ladie grille, qui est
points compris entre une pair. des points pro- composes de signaux de
points compris entre  50   duits respectifs de fagon quo les signaux de une
pairs des points produits, respectivement,    points produits par ledit
troisieme moyon corres- de fagon quo les signaux de points produits
pondent A la configuration de caractere. correspondent A la configuration
de caractbre. 5. Systbme solon la revendication 4, qui comprend 2. Procede
solon la revendication 1, oW, dans la  5s  en outre: deuxibme operation, on
6tend les deux lignes           un quatn'eme moyen servant A debtrminer
droites jusqu'A ce quo l'une des deux lignes droi-  si l'une ou l'autre des
deux lignes droltes tracoes tes tracees depuis le point terminal slectionn6
atteint un point terminal adjacent; 7    13                 EP 0 471 849 B1
14 le deuxieme coyen repondant a un signal de sortie dudi quatrimem moyen
en selection-                            *C   L  M  S nant de nouveau un
point terminal s6lectionn6 suivant et deux points terminaux adjacents au
point terminal suivant de maniere que le point ter-   5 minal suivant solt
shlectionn6 A partir des points d'arfiv6e des deux lignes droites tracees
et des points terminaux non encore s6lectionnes au ti- tre de point
terminal dans les points terminaux d6jA dhcid6s, et en itendant deux
nouvelles II-  10 gnes droites A partir du point terminal nouvelle- ment
selectionn6 jusqu'au deux pQints terminaux adjacents. 6. Systeme selon la
revendication 5, qui comprend   15 en outre: un cinquieme moyen servant A
memofiser des signaux de points correspondant A la confi- guration de
caractere; un sixieme moyen qui r6pond aux signaux   20 de point produits
parledit troisieme moyen on ap- pliquant une fonction NON-ET aux signaux de
points produits par ledit troisieme moyen et aux signaux de points d6ja
memorises dans ledit cn- quieme moyen;                            25 les
signaux fournis par ledit sixilme moyen etant m6morlses dans ledit
cinquieme moyen au titre de signaux de points correspon- dant A la
configuration de caractere. 30 35 40 46 50 55    


