
EP 0 389 145 B1 Description The present invention is directed to an
apparatus and a method for generating pattern data for a display and/or a
printer. 5      Character pattern data generating apparatus for producing
dot patterns from stored character pattern data is known. There has been a
sharp increase in the number of dots which form a character pattern
consistent with enhancement in quality of the printing output of a word
processor or the like. This results in the problem that the storage
capacity of a character generator for storing the characters in the form of
dot pattern data needs 10 to be increased. To obviate this problem, there
has been proposed a method of storing data, so called outline data, repre-
senting only an outline of a character pattern and converting such data
into dot pattern data forthe whole char- acter pattern during a printing or
display process. With this method, character size can be increased and
reduced, and character quality enhanced, while 15 reducing as far as
possible the data to be stored. There is, however, a drawback with this
arrangement when a character pattern ofa small size is specified, in which
outline regions face each other, in that the proportions of the character
pattern between these outline regions may vary, resulting in a decline in
character quality. More specifically, an outline font depicts an outline of
a character pattern on a bit map when initially pro- viding outline data
for storage, and divides the outline into a plurality of line segments or
sub-curves, whose 20 end point co-ordinates are stored as the outline data.
Then, the outline data is converted to dot pattern data in order that the
area bounded by this outline can be filled in with dots for display or
printing. A description will be made with the example of a Chinese
character [Me] (Eye) as shown in Figure 2. An original character pattern is
depicted on a bit map having e.g. 256 x 256 bits, each corresponding in
size to one dot, and line segments forming an outline of the pattern are
defined by the co-ordinates of their initial and 25 terminal points. These
co-ordinates are stored as the outline data of the pattern for a standard
size. In the case of converting the original outline data directly Into dot
pattern data, since the co-ordinate scale accords with dot size, it follows
that each line segment S is appropriately located relative to the dot
centre pos- itions T (Figure 6 (a)). The original outline data, based on
the 256 x 256 bits, may also be scaled down to a size of 40 x 40 dots, viz.
40/256. In this case, as illustrated in Figure 6 (b), each line segment S'
does not always 30 correspond to the dot centre positions T but may be
expressed as co-ordinates having decimal parts in the course of the
arithmetic operation for scaling down the size. In a display like a liquid
crystal panel, or in a wire dot printer, an ink jet printer, a thermal
printer and a laser printer, the dot conceived as a minimum printing unit
has a given finite size. It is, therefore, required that the numerical
values indicating dot position co-ordinates be integers, and hence the
decimal parts of the outline data are typically subjected to integer
processing by 35 rounding processes such as half-adjust, rounding-down and
rounding-up so that the decimal parts of the line segment co-ordinates are
shifted to immediate dot position co-ordinates. Such integer processing
does not particularly exert an influence on character quality if the
character size is large. In the case of a small charactersize, however, as
illustrated in Figure 5(b), the linearwidth of a pattern section G"-H" may
be expanded as compared with the linear widths of regions A"-B", C"-D" and
E"-F". As a 40 result, the quality of the character displayed or printed is
noticeably degraded. The present invention is characterised with regard to
US-A-4331995 in which it has been proposed to mod- ify outline vector data
generated in enlarging an outline, to avoid undue angularity, by deleting
outline vectors and substituting two vectors for each deleted vector.
WO-A-8704835 discloses a method of using outline data to generate bit map
representations of characters at various resolutions and scaling factors in
which the bit 45 map representations are modified by comparison with
equivalent features of other characters to ensure the characters are
uniform and consistent with one another. It is an object of the present
invention to provide a pattern data generating apparatus and method capable
of generating dot patterns having a high quality irrespective of size.
According to one aspect of the present invention, there is provided
apparatus for generating pattern data 50 comprising data storage means for
storing outline data for a pattern, read out means responsive to received
selection data for reading out said outline data from said data storage
means, outline arithmetic means re- sponsive to received size data for
computing outline co-ordinates from said outline data, and dot pattern data
generating means for converting said outline co-ordinates into dot pattern
data for output, characterised in that said data storage means further
stores predetermined correction data said correction data being specific
for 55 a particular pattern at a particular pattern size, and in that said
outline arithmetic means is arranged to adjust 



said outline co-ordinates of said pattern according to said correction
data. According to another aspect of the present invention, there is
provided a method of generating pattern data comprising storing outline
datafora pattern, reading outsaid outline data in response to received
selection 2    EP 0 389145 B1 data, computing outline co-ordinates from
said outline data in response to received size data, and converting said
outline co-ordinates into dot pattern data, characterised by storing
predetermined correction data pattern size, said correction data being
specific for a particular pattern at a particularsize, and by adjusting
said outline co-ordinates on the basis of said correction data. 5      The
preferred embodiment of the present invention described below is arranged
to store outline data in the form of point co-ordinates and to multiply
such co-ordinates by an appropriate scale factor for producing the outline
co-ordinates. The decimal parts of the resulting co-ordinates are first
rounded up ordown and then adjusted to an Immediately adjacent co-ordinate
value above or below on the basis of the correction data, in order to avoid
a variation in the linear width of the character pattern due to conforming
the pattern to a dot 10 scale. The present invention will be described
further, by way of example, with reference to the accompanying drawings, In
which:- Figure 1 is a block diagram of character pattern data generating
apparatus embodying the present Inven- tion; 15      Figure 2 is an
explanatory diagram showing the relation between a character pattern and
point co-ordin- ates for the pattern; Figure 3 is a schematic diagram
illustrating the arrangement of data in an outline data storage circuit of
the character pattern data generating apparatus of Figure 1; Figure 4 is a
flow chart representing the operation of the character patter data
generating apparatus of 20      Figure 1; Figure 5 is an explanatory
diagram showing the effect of employing the character pattern data
generating apparatus of Figure 1; and Figure 6 is an explanatory diagram
showing the effect of scaling down a character in character pattern data
generating apparatus according to the prior art. 25      An embodiment of
the present invention is shown in Figure 1, and comprises an outline data
storage circuit 1, which serves to store character pattern outline data
obtained as follows. As illustrated in Figure 2, an outline of a
characterpattern Is firstdivided into line segments Ato R, orsub- curves,
and the respective line segments are converted into initial point
co-ordinates 1a and terminal point co- ordinates 1b. The point co-ordinates
1a and 1b are stored In the outline data storage circuit 1, as shown in 30
Figure 3, together with data correction pairs 1c for correcting those point
co-ordinates which would cause in- consistencies when converting the
co-ordinates into dot patterns, viz. in situations in which a linear width
of the pattern or a spatial width between sections of the pattern are not
proportional to a dot scale. A read out circuit 2 reads out outline data
for a selected character in response to character data in a signal Input
from a host unit (not shown), the outline data including the initial point
co-ordinates 1a, the terminal point 35 co-ordinates 1b and the correction
data Ic attached thereto. An outline arithmetic circuit 3 computes new co-
ordinates for the line segments on the basis of character size data
included in the signal from the host unit and effects modifications to move
the computed coordinates in X-axis and Y-axis directions on the basis of
the correction data. A dot pattern generating circuit 4 receives the
revised outline data from the circuit 3 and generates dot 40 pattern data
for filling In the interior of the dosed region bounded by the outline.
Next, the operation of the above apparatus will be explained with reference
to the flow chart of Figure 4. Upon receipt of a signal from the host unit
(not shown), the read out circuit 2 accesses and reads out initial and
terminal point co-ordinates for the outline of the selected character from
the outline data storage circuit 1, and supplies these co-ordinates to the
outline arithmetic circuit 3. 45 [Standard Mode] Where a standard size is
specified by the character size data Input with the character data, the
outline 



arithmetic circuit 3 determines the outline on the basis of the received
initial and terminal point co-ordinates 50 and outputs the arithmetic
results to the dot pattern generating circuit 4. The dot pattern generating
circuit 4 generates pattern data for filling in with dots the interior of
the closed region bounded by the outline and then the process is repeated
for the next character until the dot pattern data for all of the characters
corresponding to the input character data has been generated, whereupon the
circuit 4 supplies such dot pattern data as output. 55 [Enlargement Mode]
The outline arithmetic circuit 3 computes new initial and terminal point
co-ordinates corresponding to a 3    EP 0 389 145 B1 selected
multiplication factor on the basis of the character size data included in
the signal from the host unit, and supplies outline data according to the
multiplication factor to the dot pattern generating circuit 4. The dot
pattern generating circuit 4 in turn converts the outline data into dot
pattern data, and then outputs the con- verted data. 5 [Scale-down Mode]
The outline arithmetic circuit 3 computes new initial and terminal point
co-ordinates, for example as shown in Table 1 below, for a scaled down
character, on the basis of character size data included in the signal from
10 the host unit, and then performs integer processing to convert these
co-ordinates to values shown in Table 2 corresponding to dot positions on a
bit map. The integer processing, as explained earlier, does not ensure a
uniform reduction in the linearwidth ofthe characterpattern according to
thescale down factor. In this example, there is created a variation, in
that the linear width is two dots between line segments A" and B", C" and
D", and E" and F" but is three dots between line segments G" and H"
representing the lowest cross bar (Figure 15 5 (b)). Table I
II 20 Integer                 Integer non-processing             processing
Line   Initial   Terminal   Initial   Terminal    Linear 25           seg.-
point        point        point        point          width ment   coordi-
coordi-    coordi-   coordi- nates       nates         nates       nates A"
1.5,0.6   35.9,0.6    2,  1              36,  1 B"    4.0,2.9   33.4,2.9
4,  3              33,  3          2 10 C"    4.0,12.8  33.4,12.8   4,13
33,  13 35           D"    4.0,15.1  33.4,15.1   4,15               33,  15
10 E"    4.0,25,0  33.4,25.0   4,25               33,  25 2 F"    4.0 27. 3
33.4,27.3   4,27             33, 27 40
1 0 G"    4.0,37.1  33.4,37.1   4,37               33, 37 [err]3 H"
1.5,39.5 35.9,39.5   2,40                36,  40 45 Therefore, immediately
when the Integer processing with respect to the point co-ordinates of one
line seg- ment is finished, a judgement is made as to whether the
correction data applies to this line segment or not. If not (line segments
A" to G" in this example), the arithmetic results are output as they are.
On the other hand, if the correction data does apply, the line segment (the
line segment H" In this example) 



50 is adjusted upwards (or downwards) by changing the co-ordinate values
for the Y-co-ordinates by an amount specified by the correction data 1c,
i.e. by one dot in this example. Thus, in this instance, the initial point
co- ordinates (2,40) and the terminal point co-ordinates (36,40) forthe
line segment H" as calculated are modified to co-ordinates (2, 39) and
co-ordinates (36, 39), respectively, whereby to produce a modified line
segment H' whose spacing from the adjacent line segment G' is now two dots.
55      The spacing between the line segments A' and B, C' and D', E' and
F', and G' and H' is thus equalised, resulting in a scaled down pattern
similar to the original pattern (Figure 5 (a)). Consequently, when printing
a scaled down character by the use of a laser printer or the like, the
character can be printed to match the original design. It is, therefore,
possible to print well balanced logos and characters 4    EP 0 389 145 B1
for all character sizes. The embodiment described above deals with one
scale of reduction. However, if the amount of correction differs depending
on the reduction factor even forthe same character, then as a matter of
course the correction data is created and stored for every reduction
factor. 5       In the described embodiment, the lateral lines alone are
adjusted in the direction of the Y-axis by way of correction, for
simplifying the explanation. It is feasible also to store data for
adjusting the longitudinal lines to the left or right and data for
effecting correction of oblique or curved lines by bidirectional
compounding. As described also, the correction is effected only in the
scale down mode. However, In an enlargement mode too, the linear width of
an enlarged character may be modified by providing the correction data
corre- 10  sponding to an enlargement factor and making an adjustment
upwards or downwards to an immediately adja- cent position on the basis of
the correction data, whereby the enlarged character may be printed with a
still higher quality. The embodiment given above deals with Chinese
characters. Of course, the invention may also be applied in the case of
other alphabets, numerals, Korean characters and so on, by way of example.
15     In addition to characters, the invention may be applied to the
production of graphs (including shapes such as a circle, triangle,
rectangle, etc), patterns, symbols and marks. The present character/graphic
pattern generating apparatus may be incorporated into a display unit or at-
tached thereto, the read out circuit 2 (Figure 1) then being operated in
accordance with an (outline) display command. Outline display can be
effected on the display unit, such as a CRT and a liquid crystal panel.
Thus, 20  it is feasible to construct a variety of display units for large
sized computers, personal computers, work stations and electronic
calculators. The character/graphic pattern generating apparatus may also be
incorporated into a printer or attached thereto, the read out circuit 2
then being operated in accordance with an (outline) print command. With
this arrangement, printing operations can be performed by a wire dot
printer, an ink jet printer, a thermal printer 26 and a laser printer. It
is thus possible to provide avarietyof printers for use with large sized
computers, personal computers, work stations and electronic calculators.
The character pattern data generating device described above comprises: the
outline data storage means 1 for storing outline data representing a
character pattern of a standard size and correction data for modifying the
outline data when the character pattern is to be scaled up or down with
respect to the standard size; the 30  read out means 2 for reading out the
outline data from the outline data storage means 1 in response to character
data transmitted from outside; the outline arithmetic means 3 for computing
characteroutline co-ordinates on the basis of the outline data, character
size data transmitted from outside and the correction data; and the dot
pattern data generating means 4 for outputting dot pattern data in
accordance with the character outline co- ordinates. 35     In particular,
co-ordinate numerical values produced when varying said outline data byan
appropriate scale factor are adjusted to an immediately adjacent value
above or below on the basis of the correction data, thereby avoiding an
error in linear width, which is caused by allocation of the character
pattern to a 1-bit map or dot scale. With such an arrangement, It is
possible to generate a scaled down or enlarged character pattern, and 40
particularly a scaled down pattern, having fidelity to an original pattern,
by correcting an inter-line distance so as to be in proportion to the
original pattern Irrespective of the process of distribution of the pattern
to the 



bit map. 46  Claims 1. Apparatus for generating pattern data comprising
data storage means (1) for storing outline data for a pattern, read out
means (2) responsive to received selection data for reading out said
outline data from said data storage means, outline arithmetic means (3)
responsive to received size data for computing out- 50      line
co-ordinates from said outline data, and dot pattern data generating means
(4) for converting said outline co-ordinates into dot pattern data for
output, characterised In that said data storage means further stores
predetermined correction data, said correction data being specific for a
particular pattern at a par- ticular pattern size, and in thatsaid outline
arithmetic means is arranged to adjust said outline co-ordinates of said
pattern according to said correction data. 55 2. Apparatus according to
claim 1 characterised in that said data storage means stores said outline
data representing a pattern of a standard size and said correction data
representing adjustments to be made when altering said standard size in
order to maintain pattern proportions. 5    EP 0 389 145 B1 *  C   L   M  S
* for all character sizes. The embodiment described above deals with one
scale of reduction. However, if the amount of correction differs depending
on the reduction factor even forthe same character, then as amatterof
course the correction data is created and stored for every reduction
factor. 5       In the described embodiment, the lateral lines alone are
adjusted in the direction of the Y-axis by way of correction, for
simplifying the explanation. It is feasible also to store data for
adjusting the longitudinal lines to the left or right and data for
effecting correction of oblique or curved lines by bi-directional
compounding. As described also, the correction is effected only in the
scale down mode; However, in an enlargement mode too, the linear width of
an enlarged character may be modified by providing the correction data
corre- 10  sponding to an enlargement factor and making an adjustment
upwards or downwards to an Immediately adja- cent position on the basis of
the correction data, whereby the enlarged character may be printed with a
still higher quality. The embodiment given above deals with Chinese
characters. Of course, the invention may also be applied in the case of
other alphabets, numerals, Korean characters and so on, by way of example.
15     In addition to characters, the invention may be applied to the
production of graphs (including shapes such as a circle, triangle,
rectangle, etc), patterns, symbols and marks. The present character/graphic
pattern generating apparatus may be incorporated into a display unit or at-
tached thereto, the read out circuit 2 (Figure 1) then being operated in
accordance with an (outline) display command. Outline display can be
effected on the display unit, such as a CRT and a liquid crystal panel.
Thus, 20  it is feasible to construct a variety of display units for large
sized computers, personal computers, work stations and electronic
calculators. The character/graphic pattern generating apparatus may also be
incorporated into a printer or attached thereto, the read out circuit 2
then being operated in accordance with an (outline) print command. With
this arrangement, printing operations can be performed by a wire dot
printer, an ink jet printer, a thermal printer 25  and a laser printer. It
is thus possible to provide a variety of printers for use with large sized
computers, personal computers, work stations and electronic calculators.
The character pattern data generating device described above comprises: the
outline data storage means 1 for storing outline data representing a
character pattern of a standard size and correction data for modifying the
outline data when the character pattern is to be scaled up or down with
respect to the standard size; the 30  read out means 2for reading outthe
outline data from the outline data storage means 1 in response to character
data transmitted from outside; the outline arithmetic means 3 for computing
character outline co-ordinates on the basis of the outline data, character
size data transmitted from outside and the correction data; and the dot
pattern data generating means 4 for outputting dot pattern data in
accordance with the character outline co- ordinates. 35      In particular,
co-ordinate numerical values produced when varying said outline data by an
appropriate scale 



factor are adjusted to an immediately adjacent value above or below on the
basis of the correction data, thereby avoiding an error in linear width,
which is caused by allocation of the character pattern to a 1-bit map or
dot scale. With such an arrangement, it is possible to generate a scaled
down or enlarged character pattern, and 40  particularly a scaled down
pattern, having fidelity to an original pattern, by correcting an
inter-line distance so as to be in proportion to the original pattern
irrespective of the process of distribution of the pattern to the bit map.
45   Claims 1.  Apparatus for generating pattern data comprising data
storage means (1) for storing outline data for a pattern, read out means
(2) responsive to received selection data for reading out said outline data
from said data storage means, outline arithmetic means (3) responsive to
received size data for computing out- 50      line co-ordinates from said
outline data, and dot pattern data generating means (4) for converting said
outline co-ordinates into dot pattern data for output, characterised in
that said data storage means further stores predetermined correction data,
said correction data being specific for a particular pattern at a par-
ticular pattern size, and in thatsaid outline arithmetic means is arranged
to adjust said outline co-ordinates of said pattern according to said
correction data. 55 2. Apparatus according to claim 1 characterised in that
said data storage means stores said outline data representing a pattern of
a standard size and said correction data representing adjustments to be
made when altering said standard size in order to maintain pattern
proportions. 5    EP 0 389 145 B1 *  C   L  M   S * 3. Apparatus according
to claims 1 or 2 characterised In that said outline arithmetic means are
arranged to compute initial outline co-ordinates from said outline data in
response to said received size data and to adjust said Initial outline
co-ordinates selectively by an integer value according to said correction
data to produce said outline co-ordinates for supply to said dot pattern
data generating means. 5 4. Apparatus according to claims 1, 2 or 3
characterised in that said pattern is a character. 5.  Amethod of
generating pattern data comprising storing outline data fora pattern,
reading out said outline data in response to received selection data,
computing outline co-ordinates from said outline data in re- 10      sponse
to received size data, and converting said outline co-ordinates into dot
pattern data, characterised by storing predetermined correction data, said
correction data being specific for a particular pattern at a particular
size, and by adjusting said outline co-ordinates on the basis of said
correction data. 6. A method according to claim 5 characterised by storing
outline data representing a pattern of a standard size and correction data
representing adjustments to be made In order to maintain pattern
proportions when the scale of the pattern is altered. 7. Amethod according
to claim 5 or 6 characterised by computing initial outline co-ordinates
from said outline data in response to said received size data, and by
adjusting said Initial outline co-ordinates selectively by an integer value
in order to produce said outline co-ordinates for conversion into said dot
pattern data. 20 8. A method according to claim 5, 6 or 7 characterised in
that said pattern is a character. 9. Apparatus for generating character
pattern data from standard size outline data, comprising:outline data
storage means (1) for storing outline data of a character pattern serving
as a standard size; read out 25      means (2) for reading out said outline
data from said outline data storage means in response toa character data
signal transmitted from outside; and outline arithmetic means (3) for
computing character outline co-ordinates on the basis of said outline data,
and on the basis of charactersize data given from outside; and dot pattern
data generating means (4) for outputting dot pattern data in accordance
with said char- acter outline co-ordinates; characterised in that the
outline data storage means (1) stores predetermined 30      correction data
associated with a specific character at a specific multiplying factor and
in that the outline arithmetic means (3) uses the correction data to
correct the computed character outline co-ordinates as necessary. 



10. Apparatus for generating and using character pattern data, comprising
means for storing outline data co- 35      ordinates for each character,
converting means for converting said outline data co-ordinates by an ap-
propriate multiplying factor when said character size is to be enlarged or
reduced; means for integer proc- essing said converted outline data to
round said co-ordinates to integer values, characterised in the that
co-ordinate numerical Integer values produced when modifying said outline
data by said converting means and integer processing means, remain the
same, are increased orare decreased to an immediately 40      adjacent
integer value on the basis of prestored predetermined correction data
predetermined for each character at a specific multiplying factor, thereby
preventing distortion of linear width of the characters due to the
enlargement or reduction of the character. 45   Patentansprfiche 1.
Vorrichtung zum Generieren von Musterdaten, umfassend: ein
Datenspeichermittel (1) zum Speichern von UmriSdaten fflr ein Muster, ein
auf empfangene Auswahidaten ansprechendes Auslesemittel (2) zum Auslesen
der UmriIdaten aus dem Datenspeichermittel, ein auf empfangene Gr8gendaten
ansprechen- co      des Umril&arithmetikmittal (3) zum Berechnen von
UmrifBkoordinaten aus den Umrilfdaten, und ein Punkt-
musterdatengeneriermittel (4) zum Umwandeln der Umrifkoordinaten in
Punktmusterdaten zurAusgabe, dadurch gekennzeichnet, dag das
Datenspeichermittel ferner vorbestimmte Korrekturdaten speichert wobei die
Korrekturdaten far ein spezielles Muster bei einer speziellen Mustergr6Be
spezifiech sind, und daB das UmriBarithmetikmittel dazu eingerichtet ist,
die Umriftoordinaten des Musters gemfi den Kor- 55      rekturdaten
anzupassen. 2. Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, daB das
Datenspeichermittel einem Muster mit Standardgr6i~e entsprechende
Umriddaten speichert und daB die Korrekturdaten Anpassungen entspre- *6
't C  L   M   S   t chen, die be! Anderung der Standardgr8oSe
durchzufrihren sind, um die Musterproportionen beizubehal- ten. 3.
Vorrichtung nach Anspruch I oder2, dadurch gekennzeichnet, dag des
UmfiBarithmetikmittel dazu ein- s       gerichtet 1st, in Antwort zu den
empnangenen Gr6Bendaten Anfangs-Umrnrlkoordinaten aus den Umrilda- tenzu
berechnen, und dieAnfangs-UnmrilkoordinatenselektivgemaiSden Korrekturdaten
auf enen Ganz- zahlwert anzupassen, um die Umdilkoordinaten zur Zufuhr zu
dom Punktmusterdatengeneriermitbl zu erzeugen. 10  4. Vornichtung nach
Anspruch 1, 2 odor 3, dadurch gekennzeichnet, daB das Muster ein Buchstabe
let. 5. Verfahren zumr Generieren von Musterdaten, umfassend: Speichern von
Umrfitdaten fur ein Muster, Aus- lesen der Umridaten in Antwort auf
empfangene Auswahldaten, Berechnen von Umri~koordinaten aus den Umri~daten
in Antwort auf empfangene Gr6lendaten, und Umwandeln der Umrifkoordinaten
In 15      Punktmusterdaten, gekennzoichnet durch: Speichern vorbestimmter
Korrekturdaten, wobel die Korrekturdaten fair ein ape- zielles Muster bei
elner speziellen GroBe spezifiach sind; und durch Anpassen der
UmriIkoordinaten auf der Basis der Korrekturdaten. 6. Verfahren nach
Anspruch 5, gskennzeichnet durch: Speichern von einem Muster mit
StandardgroBe ent- 20      sprechenden Umri~daten und von Korrekturdaten,
die Anpassungen entsprechen, die zur Beibehaltung der Musterproportionen
durchzufflhren sind, wenn der Magstab des Musters geandert wird. 7.
Verfahren nach Anspruch 5 oder8, gekennzeichnet durch: Berechnen
vonAnfangi-Umrifkoordinaten aus den UmriBdaten In Antwort auf die
empfangenen Gr6Bendaten, und durch selektives Anpassen der An- 25
fangs-Umril~koordinaten auf einen Ganzzahlwert, um die Umfrifkoordinaten zu
erzeugen zur Umwand- lung in die Punktmusterdaten. 8. Verfahren nach
Anspruch 5, 6 odor 7, dadurch gekennzeichnet, daB das Muster ein Buchstabe
ist 3 9. Vorrichtung zum Generieren von Buchstabenmusterdaten aus
Standardgrolen-UmriBdaten, umfassend: sin Umridatenspeichermittel (1) zum
Speichern von Umrridaten eines als ehne Standardgro8e dienen- den
Buchstabenmusters; ein Auslesemittel (2) zum Auslesen der Umrridaten aus
dem UmriSdatenspoi- chermittel in Antwort auf ein von augen Obertragenes
Buchstabendatensignal; und eln UmmriSarithmetik- mitel (3) zum Berechnen
von Buchstabenumriakoordinatbn auf der Basis der Umrridaten und auf der Ba-
95      sis von auaen gegebenen BuchstabengroBendaten; und sin
Punktmusterdatengeneriermittel (4) zurAus- 



gabe von Punktmusterdaten in Obereinstimmung mit den
Buchstabenumdi~koordinaten; dadurch gekennzeichnet, daB das
Umrri~datenspeichermittel (1) vorbestimmte Korrekturdaten speichert, die
einem spezifischen Buchstaben bei einem spezifischen Multiplikationsfaktor
zugeordnet sind, und dal des UnmriBafithmetikmittel (3) die Korrekturdaten
verwendet zum Korrgieren der berechneten Buch- 40
stabenumriBkoordinaten wie erforderlich. 10. Vorrichtung zum Generieren und
Verwenden von Buchstabenmustbrdaten, umfassend: ein Mittel zum Speichern
von UrriSdatenkoordinaten furjeden Buchstaben; ein Umnwandlungsmittel zum
Unwandeln der UmriBdatenkoordinaten durch einen angemessenen
Multiplikationsfaktor, wenn die 45      Buchstabengr6Be zu vergr6Bern
oderzu verldeinern ist; ein Mittel zurn Ganzzahlprozessieren der umge-
wandelten UmriBdaten um die Koordinaten auf Ganzzahlwertb zu runden,
dadurch gekenneeichnet, das die beim Modifizieren der Umdiidaten durch das
Umwandlungsmittel und das Ganzzahlprozessiormittol erzeugten numerischen
Koordhnatenganzzahlwerte gleichbleiben, auf ei- non unmittelbar
benachbarten Ganzzahlwert erhoht oder vermindert werden auf der Basis von
vorher ge- so      speicherten vorbestimmbtn Korrekturdaten, die firjeden
Buchstaben bel einem spezifischen Multiplika- tionsfaktor vorbestimmt sind,
wodurch sine Verzerrung einer Linearausdehnung des Buchstabens auf- grund
einer VergrO6erung oder Verkleinerung des Buchstabons verhindert wird. 55
Revendications 1. Appareil de generation de donn6es de motifs comprenant un
moyen de stockage de donn6es (1) destine A stocker les donn6es de contour
d'un motif, un moyen de lecture en sortie de memoire (2) reagissant 7    EP
0 3891145 B1                     1  11111 11111 II III *C   L  M   S* aux
donn6es de s6lection regues et destin6 A lire lesdites donnees de contour
en sortie dudit moyen de stockage de donn6es, un moyen de calcul
arithmetique de contour (3) reagissant aux donn6es do dimen- ,,,
sions rogues et destin6 A calculer les coordonnoes de contour A partir
desdites donn6es de contour, et un moyen de g6n6ratbon dos donn6es de
motifs par points (4) destin6 a convertir lesdites coordonn6es 5       do
contour en donnees do motifs par points en sortie, caractris6 en ce quo
ledit moyen de stockage de donn6os stocks en outre des donn6es de
correction predtermninees, lesdites donn6es de correction etant sp6cifiques
d'un motif particulier pour une talle de motif particullbre, et en co quo
edit moyen de calcul arithmetique de contour est disposo de fagon A ajuster
lesdites coordonnees de contour dudit motif en fonction desdites donnoes de
correction. 10 2. Appareil selon la revendication 1, caracterse en ce quo
ledit moyen de stockage des donn6es stocks les- dites donnees do contour
repr6sentant un motif de taille standard ot lesdites donn6es de correction
re- pr6sentant les ajustements A effectuer quand on modifie ladit taille
standard de fagon A conserver les proportions du motif. 15 3. Apparoil
selon la revendication I ou 2, caractrse en ce que ledit moyen de calcul
arithmetique de contour estdispose de fagon A calculerles coordonnees de
contour de depart a partirdesdites donnees de contour en reponse auxdites
donnees de taille rogues etA ajusterselectivement lesdites coordonn6es de
contour de depart au moyen d'une valeur entiere en fonction deadites
donnees de correction de fagon A produire lesdites coordonnees de contour
pour les fournir audit moyen de genhration de donnees de motif par points.
4. Apparell selon los revendications 1, 2 ou 3, caractefse en ce que lWdit
motif est un caractbre. 5. Proced6 de generation de donnoes de motifs
consistant A stocker les donnees de contour d'un motif, A 25     lire en
sortie de memoire lesdites donn6es de contour en fonction des donnees de
selection reoues, a calculer los coordonnees de contour A partir desdites
donnees do contour en fonction des donnees de taille reoues, et A convertir
lesdites coordonneos de contour en donneos de motifs par points,
caracterise en co quo lPon stocke des donnees de correction predetermineos,
lesdites donnees de correction etant specifiques d'un motif particulir pour
une taille de motif particuliere, et en ce que Pon ajuste lesdites coor- 30
donneos de contour en so basant sur lesdites donnees de correction. S.
Procede selon la revendication 5, caracterise par le stockage des donnees
de contour representant un 



motif de taille standard et des donnees de correction representant les
ajustements A effectuer de fagon A conserver les proportions du motif quand
lMechelle du motif est modifiee. 35 7. Procede selon la revendication 5 ou
6, caracterise en co quo l'on calcule des coordonnees de contour de d6part
A partir desdies donneos de contour en reponse a ladito donnee de taille
reoue, et en ce que Ilon ajuste de fagon selective des coordonnees de
contour de depart au moyen d'une valour entilre de fagon A produire
lesdites coordonnees de contour pour les convertir en lesditos donnees de
motif par points. 40 8. Appareil selon les revendications 5, 6 ou 7,
caracteuise en co quo ledit motif est un caractere. 9. Appareil de
generation de donnees de motif de caractere A partir des donn6es de contour
de taille stan- dard, comprenant: un moyen de stockage de donnees de
contour (1) destine A stocker los donnees de 45      contour d'un motif de
caractere utilise comme reference de taille standard; un moyen de lecture
en sortie de memolre (2) destine A lire lesdites donnees de contour en
sortie dudit moyen de stockage des donnees de contour en reponse A un
signal de donnees de caractere provenant de l exterieur; et un moyen de
calcul arithmetique decontour(3) destine A calculerles
coordonneesdecontourde caractereense basant sur lesdites donnees de contour
et en se basant sur les donnees de taille de caractere provenant de l'ex-
50      terieur; et un moyen de generation de motifs par points (4) destine
a emettre les donnees de motifs par points en fonction desdites coordonnees
de contour de caractere ; caracterise en ce quo le moyen de stockage de
donnees de contour (1) stocke les donneos de correction predeterminees qui
sont associees A un caractere specifique pour un factbur multiplicatif
specifique et on ce quo le moyen de calcul arithm6- tique de contour (3)
utilise les donnees de correction pour corriger les coordonnees de contour
de carac- tere calculees si necessaire. 10. Appareil de g6neration et
d'utilisation de donnees de motifs de caracteres, comprenant un moyen pour
stocker les donnees des coordonneos de contour de chaque caractere; un
moyen de conversion pour 8    EP O 389145 Si                 I III uN  liii
II liii * C   L  M   S * convertir lesdites donn6es de contour au moyen dun
facteur multiplicatif appropri6 lorsque ladite taille de caractere dolt
etre agrandie ou r6duibt; un moyen de traitment en nombres ontlers appiique
aux don- neos de contour converties de facon A arrondir lesdites
coordonn6es en des valeurs entieres, caracterise on ce que les vaieurs
num6riques entieres des coordonn6os produltes lorsqu'on modifie losditbs
donn6oes 5       de contour par ledit moyen de conversion et par ledit
moyen de tramitment en nomnbres entlers restent les memes, sont augment6es
ou sont diminuees en une valeur entiere immediatement adjacento en se ba-
sant sur les donn6es de correction predtebrmin6os qui sont preenregistrees
pour chaque caractere pour un facteur multiplicatif spdcifique, co qui
permet d'6viter une distorsion de la largeur lineaire des carao- teros A
cause de I'agrandissement ou de la r6duction du caractire. 10 15 \  ~20 25
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