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tor by use of a standard size character dot pattern. To be specific, the
proposed method is that in the case BACKGROUND OF THE INVENTION:
of a 4-fold enlargement, one dot of the standard size dot pattern is
converted into four pieces of dots. The present invention is directed to a
device for   5  This method has an advantage in which the dot converting
character code signals inputted from an  patterns of the enlarged
characters can be generated external unit such as a computer into graphics
or  at a high velocity by simple arithmetic operations characters formed of
dot aggregations.              without increasing the storage capacity. At
the same A serial printer is designed to effect a printing  time, there
arises a problem in that even stepped por- process by disposing a plurality
of ink nozzles, exo-  10  tions shaping oblique lines are enlarged at the
multi- thermic elements orwires on a printing head and then  plying factor,
resulting in a decline of character qual- reciprocating a carriage mounting
the  printing head  ity. over a recording medium. A laser printer is
arranged  A method was proposed to solve this problem, the to transfer a
toner by performing a writing process to  arrangement being such that
modifications are made a photosensitive material drum with laser beams.  15
to smooth the oblique line patterns by increasing or These serial and laser
printers in principle print the  decreasing the dots which form the oblique
lines of characters and graphics by use of aggregations of hy-  the
character dot patterns. perfine dots and therefore require a device for
gen-  According to the invention disclosed in Japanese erating dot pattern
data for converting character code  PatentApplication Laid-Open
JP-A-60-014286, there signals into dot patterns. A typical arrangement of
20  is disclosed a dot pattern data generating device in- such a dot
pattern data generating device is that a  corporating a function to modify
the dot patterns in storage means stores the characters specified by the
smooth configurations. In accordance with the inven- character codes in the
form of dot data whose expres-  tion disclosed therein, each of dots
representing the sions are based on the existence or non-existence of
standard character dot pattern is multiplied into a cor- the dots,
corresponding to the character codes, so as   25  responding number of dots
at the multiplying factor, to be readable in accordance with character code
and a dot pattern for enlarging the character is gen- data.
erated. On the other hand, the storage means stores In some cases, there
are needed not only char-  all the patterns of the stepped portions of the
oblique acters of the standard size but also characters of a  lines which
are shaped when being enlarged and larger size than the standard size
depending on con-  30  modifying patterns thereof in a dictionaryformat.
The tents of documents during the printing operation. In  dot pattern
outlines of the enlarged characters which order to meet such a requirement,
a common practice  are generated in the previous step are to be cut out is
to store even the dot patterns which express the  for replacement with the
modifying patterns corre- characters having the larger size into the
storage  sponding thereto. means.                                        35
There is caused, however, a problem wherein it However, storing into the
storage means the dot  requires much time till optimal modifying patterns
are patterns of an enlarged size which are not oft-used  outputted, because
of reading the modifying patterns brings about a rise in costs of the
device because of  by a so-called mask pattern matching retrieve meth-
requiring a storage circuit having a large capacity.  od based on the step
of comparing the outline dot pat- Forthe purpose of eliminating the
foregoing prob-  40  terns with mask patterns prepared beforehand. lem,
there was proposed a so-called outline font, i.e.,  An additional
inconvenience is that a shape bal- a method involving the steps of storing
the character  ance of the character as a whole is lost due to partial
pattern data of the standard size in the form not of dot  swellings orthe
thins, although the smoothness of the data but outline data which represent
outlines of the  outline patterns can be attained because of the uni-
standard size characters, enlarging the outline data  45  form replacement
with the modifying patterns. up to desired size outlines by means of an
arithmetic  The document EP-A-0 177 704 discloses a unit during execution
of printing and converting the  smoothing device for an image display. In
this prior outlines into the dot data. Based on this method, an  art, for
smoothing a slanted line pattern to be dis- amount of data to be stored is
small, and hence a stor-  played on a display device the slanted line
pattern is age capacity can be reduced. While on the other  50  detected
using the pattern data of eight pixels sur- hand, it requires a good deal
of arithmetic operations  rounding a current display pixel. If the pattern
data of for converting the outline data into the dot data, which  the
surrounding pixels meet predetermined condi- in turn leads to such problems
that it takes a long per-  tions, either a half pixel is added or deleted
from the iod of time for printing or needs an arithmetic means  display. As
a matter course, this known smoothing de- having a high performance.
55  vice is operable only In combination with a display de- With a view to
obviating those problems, there  vice capable of displaying half pixels.
was proposed a method of multiplying each dot into    The document EP-A-0
100 872 discloses an ap- a plurality of dots corresponding to a multiplying
fac-  paratus and a method for enlarging character pat- 2    
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art a plurality of characters of ordi-  FIGS. 5(a) through 5(d) and FIGS.
6(a) through nary size is stored in the form of dot or pixel pattern  6(d)
are diagrams each depicting an example of data in a first memory. For
enlarging the characters,  a dot pattern shaping an oblique line of the
char- each pixel of the ordinary sized pattern is multiplied  acter
pattern; to four or more pixels of an enlarged pattern, depend-   5  FIGS.
7(a) through 7(d) and FIGS. 8(a) through ing on the magnification rate. For
smoothing stepped  8(d) are diagrams illustrating dot patterns output-
portions in the enlarged pattern, square-shaped sub-  ted when enlarging
the dot patterns of readout patterns of the ordinary sized pattern, each
compris-  central coordinates of FIGS. 5(a) through 5(d) ing four pixels,
are successively read and converted  and FIGS. 6(a) through (d); into a
four bit word of which each bit corresponds to  10  FIGS. 9 to 12 are
flowcharts showing operations one of the four pixels. The four bit word
together with  of the device depicted in FIG. 2; the magnification rate is
used for addressing a sec-  FIG. 13 is a diagram depicting a partial
pattern ond memory to read a prestored enlarged subpattern    cut out from
the standard size pattern by means corresponding to one of the pixels of
the subpattern  of a region readout circuit; of the ordinary sized pattern.
This prior art requires a   15  FIG. 14 is a block diagram showing a second
em- substantial amount of capacity for the second mem-    bodiment of the
dot pattern data generating de- ory since for each combination of pattern
data of     vice of the invention; those square-shaped subpatterns a
corresponding       FIGS. 15(a) through 15(d) are diagrams each iI-
enlarged subpattern must be prestored irrespective    lustrating a dot
pattern which forms an oblique of whether the subpattern of the ordinary
sized pat-  20  line of the character pattern; tern represents a stepped
portion or not.             FIGS. 18(a) to 16(d) are diagrams showing dot
patterns outputted when enlarging the dot pat- SUMMARY OF THE INVENTION
terns of the readout central coordinates of FIGS. 15(a) through 15(d); The
first object of the present invention is to pro-  25  FIGS. 17 to 20 are
flowcharts each showing the vide a novel dot pattern data generating device
capa-  operations of the dot pattern data generating de- ble of modifying
stepped portions of oblique lines of  vice depicted in FIG. 14; dot
patterns for enlargement characters at a high ve-  FIG. 21 is a block
diagram showing a third em- locity which are generated from dot patterns of
stan-  bodiment of the dot pattern data generating de- dard size
characters.                         30      vice of the invention; and The
second object of the invention is to provide   FIGS. 22 and 23 are
flowcharts showing the op- a dot pattern data generating device capable of
keep-  erations of the dot pattern data generating device ing a shape
balance of the enlarged character as a    depicted in FIG. 21. whole by
properly changing a mode of a smoothing process in accordance with types of
characters.  35   DESCRIPTION OF THE PREFERRED These objects are achieved
with a device as     EMBODIMENTS: claimed. Turning first to FIG. 1, there
is illustrated an out- BRIEF DESCRIPTION OF THE DRAWINGS:
line of a dot pattern data generating device according 40  to the present
invention. Designated at 1 is a micro- Other objects and advantages of the
present in-  computer composed of a central arithmetic process- vention
will become apparent during the following dis-  ing unit, a RAM and a ROM
and programed to permit cussion taken in conjunction with the accompanying
a printing mechanism to print dot data of a character drawings, in which:
generator 4 by reading the dot data directly to an out- FIG. 1 is a block
diagram illustrating an outline of  45   put buffer 5 when printing
standard size characters data processing in a printer to which a dot
pattern  after judging character code data outputted from an data
generating device of the present invention is  external unit 2 such as a
computer to an input buffer applied;
3 and to output signals for actuating an enlarged char- FIG. 2 isa
blockdiagram showing afirst preferred  acter dot data generating unit 6
when printing en- embodiment of the dot pattern data generating   50
larged size characters. device;
The character generator 4, into which the charac- FIG. 3 is a diagram
showing an example of dot   ters corresponding to character codes
specifying at pattern data which constitute a character of a  least the
standard size are stored as dot data ex- standard size;
pressed by dot aggregations, is so constructed as to FIG. 4 is a diagram of
assistance in explaining an   55   be readable in accordance with the
character code arithmetic operation of an X-value/Y-value arith-  data
given from the outside. metic circuit used for the dot pattern data gener-
FIG. 2 depicts the above-mentioned enlarged ating device of the invention;
character pattern data generating unit. A process buf- 3    
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indicated at 10 in the Figure is arranged  tions but that in the patterns
of the stepped portions to store the dot data of the standard size
characters  shown in FIG. 5, smooth oblique lines can be shaped read by the
microcomputer 1 from the character gen-   by replacing the pattern of the
readout central coor- erator4 when specifying a printing process of the en-
dinate by a pattern indicated by a frame of a heavy larged size characters
in accordance with the charac-   5   line of FIG. 7, and in the stepped
portion patterns il- ter code data. A region readout circuit 11 is intended
lustrated in FIG. 6, the null data of the readout central to
sequentiallycut out the standard size dot data (FIG.  coordinate by the
pattern to which dots (indicated by 3) read to the processing buffer 10 by
(n x n) dots, i.e.,  double hatching in FIGS. 7 and 8) framed by heavy (3 x
3) dots in this embodiment to surround readout  lines of FIG. 8 are
supplemented. central coordinates while moving the central coordin-   10  A
conversion pattern generating circuit 17judges ates dotwise from one end of
a pattern address, viz.,  types, shown in FIGS. 5(a) through 5(d) and FIGS.
the left upper corner to the right lower corner in FIG.  6(a) through 6(d),
of the standard size null data to be 3. For convenience of the explanation,
the readout    converted on the basis of the data given from the I- central
coordinate is expressed by (i, j); the left from  directional arithmetic
circuit 12, the X-value arithmet- the central coordinate in the Figure is
prescribed such   15  ic circuit 14, the Y-value arithmetic circuit 15 and
the as (i-1); the right is (i+1); the upper is (j-l); and the  dot
existence judging circuit 16. Based on these judg- lower is (j+1). A
relationship of f(i+k, j+[err]) =1 is prescri-  ment results, the
conversion pattern generating cir- bed, if dot existence data are present
in coordinates  cuit 17 generates one pattern of those shown in FIGS. (i+k,
j+[err]) of the read pattern. If no dot exists or null  7(a) through 7(d)
and FIGS. 8(a) through 8(d). The data are present, a relationship of
f(i+k,j+[err]) = 0 is pre-  20   conversion pattern can be stored
beforehand into the scribed.
storage circuit in the dictionary format or generated An I-directional
arithmetic circuit 12, as illustrat-  by the arithmetic circuit. edin FIG.
4, computes values of three j-directional co-  The operations of the thus
constructed device ordinates [(i-I, j-1), (i-1, j), (i-1, j+1)] and of
additional  will hereinafter be described in conjunction with flow- three
coordinates (i+1, j-1), (i+1, j), (i+1, j+1)j, name-  25   charts of FIGS.
9 to 11. ly, f(i-1, j-1) + f(i-1, j) + f(i-1, j+1) = X- and f(i+1, j-1) +f
If the character code data outputted from the ex- (i+1, j) f(i+1,j+1) = X+.
The circuit 12 then outputs the  ternal unit 2 command a standard size
print (step arithmetic results.                                   100), the
microcomputer 1 accesses the character A J-directional arithmetic circuit
13 computes    generator 4 on the basis of the character code data three
I-directional coordinates [(i-1), j-1), (i, j-1), (i+1,  30  stored into
the input buffer 3 and reads out the stan- j-1)] and of additional three
coordinates [(i-, j+1), (i,  dard size dot data corresponding to the
character j+1), (i+1, j-1)], namely f(i-1, j-1) + f (I, j-1) +f (i+1, j-1)
codes to the output buffer 5 (step 101). On the basis =Y- and f (i-1, j+1)
+ f(i, j+1) + f(i+1, j+1) =Y+. The cir-  of the dot data, dot forming
elements are operated, cuit 13 then outputs the arithmetic results.
thereby printing the standard size characters accord- An X-value arithmetic
circuit 14 serves to output  35  ing to the dot pattern. a difference
between a value X+ and a value X-,          On the other hand, if the
character code data out- which is given by X = X+ - X-. AY-value arithmetic
cir-  putted from the external unit 2 command a print of a cuit 15 outputs
a difference Y between a value Y+ and  size which is, e.g., four times as
large as the standard a value Y-, which is given by Y = Y+ - Y-. A dot
exis-  size (step 100), the microcomputer 1 reads out the tence judging
circuit l6 judges the existence and non-  40  standard size dot data
corresponding to the character existence of dots at the readout central
coordinate (I,  codes from the character generator 4 to the process j). The
circuit 16 outputs "1" when the dot existence  buffer 10 (step 102). From
the process buffer 10, the data are present and "O" when the null data are
pres-  region readout circuit 11 reads the data of(3 x 3) dots ent.
with the coordinate (i, j) being centered while deviat- Where the character
pattern is expressed by dot  45  ing the readout coordinate dotwise in the
right direc- aggregations, the oblique lines contain the stepped   tion in
a predetermined order, for instance, from the portions which exert
influences on the quality of print-  left upper corner defined by (i, j) =
(0, 0) (FIG. 3). ed characters, and hence an object for modification
Where the readout central coordinate is present includes the patterns
depicted in FIGS. 5(a) through  atthe left uppercorner, "O comes because of
non-ex- 5(d), the patterns which exhibit a linear symmetry or  50  istence
of the dots. Therefore, signals "0" are output- a point symmetry with
respect thereto, the patterns   ted from the dot existence judging circuit
16 (step depicted in FIGS. 6(a) through 6(d) and the patterns  103). That
no dot is present at the readout central co- which show the linear symmetry
or the point symme-    ordinate implies a possibility of being the null
data try with respect thereto.                             contiguous to
the dots shaping an oblique line. The X- For this reason, when generating
the patterns of  55   value arithmetic circuit 14 and the Y-value
arithmetic the enlarged characters, the arrangement is not that  circuit 15
compute values X and Y (step 104). In this null areas contiguous to the
dots of thestepped por-  case, the values of f(i-1, 1-1) + f(i-1, J) +
f(i-1, j+1) =X- tions are simply quadrupled to fill up the stepped por-
and f(i+1, j-1) + f(i+1, j) f(i+1), j+1) = X+ are "0", and 4    
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+ f(i, j+1) + f(i+1, j+1) = Y+ are  the program proceeds to a process 3
which is fully de- "O". Hence, the X-value arithmetic circuit 14 and the
scribed in FIG. 12 (step 110). In this pattern, the value Y-value
arithmetic circuit 15 output the values "0". For  is negative (step 120),
whereas the value Y is positive this reason, since this does not correspond
to the    (step 122). The conversion pattern generating circuit steps
105,107 and 109, a conversion pattern gener-   5   17 outputs the pattern
of a step 124, i.e., data includ- ating circuit 17 jumps over to a step
111, wherein the  ing the dot existence data at the left lower corner.
circuit 17 outputs, to the output buffer (FIG. 1), the dot  In consequence
of the foregoing steps, the null data of the readout central coordinate,
i.e., in this  data contiguous to the stepped portion depicted in case (2 x
2) pieces of null data "0", namely, "O" of two  FIG. 6(b) are converted
into a pattern shown in FIG. lines each consisting of two pieces of data
(step 111).  10   8(b). One dot is added to a portion which has hitherto As
a result, the data constituting the readout central  been converted into a
(2 x 2) null area, thereby a dot coordinate (0, 0) are converted into (2.x
2) pieces of  pattern representing a smooth oblique line is ob- null data,
and It follows that the data are enlarged four  tained. times.
The pattern judgment is made by sequentially The dot data are still left in
this case (step 112),  15   moving the readout central coordinate from (6,
2) up so that the readout central coordinate is moved by    to (13, 2). As
a matter of course, on this route the re- one address in the I-direction
from the process buffer  quirements of the steps 105, 107 and 109 can not
be 10 (step 113), and the above-mentioned steps are re-  fulfilled, and
therefore the conversion pattern gener- peated. In the standard size
character pattern depict-  ating circuit 17 outputs the (2 x 2) null data.
When the ed in FIG. 3, the values X and Y are identical with the   20
readout central coordinate (i, j) moves to (14,2) (FIG. above-described
ones up to a coordinate (2, 1).       3V), in a pattern (FIG. 13V) given
from the region Therefore, the conversion pattern generating circuit
readout circuit 11, the value is "2", while the value Y 17 outputs the null
data of the readout central coor-  is "2", and a relationship of [err] X-
[err] + [err] X+   2 =2is valid. dinate (0, 0) and the coordinate (1, 1)
after simply  Hence, the conversion pattern generating circuit 17
quadrupling the null data.                       25   selects the process 3
by the step 108 (step 109). When the readout central coordinate moves to
(i,  When entering the process 3, the value R is positive j) = (2,1) in
this manner(l in FIG. 3), the region read-  (step 120), and thevalueYis
also positive (step 121), outcircuit 11 outputs a pattern including dot
existence  so that a pattern of a step 126 is selected. A stepped data "1"
atthe right lowerend shown in FIG. 13(l). This  portion depicted In FIG.
6(a) is converted into that of pattern, in which the value is "1  and the
value Y is "1",  30   FIG. 8(a), thus generating a smooth dot pattern. does
not correspond to the steps 105, 107 and 108.       The conversion pattern
generating circuit 17 con- The conversion pattern generating circuit 17
there-   verts null data (6,3), (7,4), (8, 5) and (13, 3), (12, 4), fore
outputs the data corresponding to the date of the  (11, 5) which verge on
the stepped portions into the dot existence judging circuit 16, viz., (2 x
2)-fold null  data of a step 124 or 126 which, as explained earlier, data
in this case (step 110). Until the readout central   35   consist of a
single piece of dot existence data and coordinate thus moves to (4, 2), the
dot data of the  three pieces of null data. readout central coordinate
continue to be "0". How-      When the readout central coordinate shifts to
(9, ever, since any requirement of the steps 104,107 and  6) (FIG. 3VI), a
pattern illustrated in FIG. 13VI is read 109 is not satisfied, It follows
that the conversion pat-  from the region readout circuit 11. In this
pattern, the tern generating circuit 17 outputs the (2 x 2)-fold null  40
value X is "-1", while the value Y is "3". The conver- data. When the
readout central coordinate moves to    sion pattern generating circuit 17
then selects a pat- (4, 2) or (4, 3) (II and III in FIG. 3), the region
readout  tern of a step 119, because of the value Y being pos- circuit 11
cuts out the patterns shown in FIGS. 13(11)  itive (step 117), while
shifting the process of the step and 13(111). These patterns have the dot
existence    107 to a process 2 (FIG. 11) of the step 108. data "1" " at
the respective readout central coordinates   45  If the readout central
coordinate is the null data (step 103), and hence the conversion pattern
gener-   0", and when verging on the dot existence data "1", sting circuit
17 jumps over to a step 111, wherein the  the operation is not that the
null data is simply quad- circuit 17 outputs (2 x 2)-fold dot existence
data "1"  rupled but that any one of those shown in FIGS. 5(a) which
coincide with the judgment results of the dot ex-  though 5(d) and 6(a)
through 6(d) is recognized by the istence judging circuit 16. When the
readout central  50   steps 103 to 126. Based on thisjudgement result, the
coordinate (i, j) shifts to (5, 2) (FIG. 31V), the region  patterns ofthe
steps 115,116,118,119, 123 through readout circuit 11 cuts out the pattern
depicted in FIG.  126 are selected, and the patterns In which the dots 13
(IV). Originally, the dots do not exist at the readout  are supplemented to
null areas are outputted. central coordinate of this pattern, so that the
conver-  Originally, as a judgment of a pattern mode of sion pattern
generating circuit 17 refers to the values   55   these null areas is
executed by a numerical value ar- and Y (step 104). In this pattern the
value thereof is  ithmetic operation, there is attained very high-speed
"-2", while the value Y is "2", and a relationship of [err] X-  processing
as compared with a pattern matching [err]  I X+  = 2 is established (step
109). Consequently,  method which involves the use of a pattern mask. 5    



9                   EP0385508B1                     10 FIG. 14 shows a
second embodiment of the dot   dot existence judging circuit 16, i.e., null
data of (2 x pattern data generating device of the invention. In the  2)
dots, because no dot is present in this case (step device shown in the
first embodiment, if the stepped  140). Therefore it follows that the null
data constitut- portion is present, a conversion pattern in which the  ing
the coordinate (i, j) are converted into the (2 x 2) dot data is added to
the null area contiguous to the   5   null data. The dot data are still
left in this case (step stepped portion is generated. Whereas in the second
141), so that the readout central coordinate is moved embodiment, the
addition or deletion of the dots can  by one address in the I-direction
from the process be regulated depending on the conditions.          buffer
10 (step 142), and the above-mentioned steps An addition/deletion
determining circuit 20 is ar-  are repeated. ranged to select the deletion
or addition of the dots to  10  When the readout central coordinate moves
to (i, the null data verging on the stepped portion.      j) = (2, 1) in
this manner (1 in FIG. 3), .a pattern de- The conversion pattern generating
circuit 21 de-  picted in FIG. 13(1) is outputted as a cut-out region.
tects the patterns depicted in FIGS. 15(a) through  This cut-out pattern,
in which the values X and Y are 15(d) and the patterns which exhibit a
point symmetry  "1", does not correspond to any one of the steps 134, and
linear symmetry with respect thereto among the   15  136 and 138. Then, the
conversion pattern generat- dot patterns which shape the oblique lines on
the ba-  ing circuit 21 jumps over to a step 140. In this case sis of the
data sent from the I-directional arithmetic  also, 0 is outputted from the
dot existence judging circuit 12, the X-value arithmetic circuit 14, the
Y-val-  circuit 16, thereby outputting the (2x2) null data (step ue
arithmetic circuit 15, the dot existence judging cir-  140). cuit 16 and
the addition/deletion determining circuit  20  When the central coordinate
(i, j) moves to (3, 2) 20. Subsequent to this step, the circuit 21 converts
(FIG, 311), the region readout circuit 11 reads a pattern the thus detected
patterns into patterns framed by  illustrated in FIG. 13(11). In this
pattern, the value X is heavy lines in FIGS. 16(a) to 16(d) and into
patterns  "2", and the value Y is "2". Hence, the pattern gener- which show
the point symmetry and linear symmetry  ating circuit 21 jumps to the step
138 and enters the with respect thereto.                         25
process 3 which is described in detail in FIG. 20. In The operations of the
thus constructed device   this case, all the requirements of the steps 149
and will hereinafter be described with reference to flow-  150are
notfulfilled, and thereforethe circuit2l jumps charts of FIGS. 17 to 20.
overto 140, wherein (2 x2)-fold dot existence data 1" When the character
code data outputted from the  are generated on the basis of the values
given from external unit 2 command a print of the standard size  30  the
dot existence judging circuit 16 (step 140). Con- (step 130), the
microcomputer 1 accesses the char-  sequently, enlarged data obtained
byquadrupling the acter generator 4 on the basis of the character code  dot
existence data of the readout central coordinate data stored into the input
buffer 3 and reads out the  (3, 2). standard size dot data corresponding to
the character  When the readout central coordinate shifts by codes to the
output buffer 5 (step 131). On the basis  35  one to (4, 2) (FIG. 3111),
the region readout circuit 11 of the dot data, dot forming elements are
operated,  behaves to cut out a pattern shown in FIG. 13(111). In thereby
printing the standard size characters accord-  this pattern, the value X is
"-1", while the value Y is ing to the dot pattern.
"3". The pattern generating circuit 21 therefore jumps On the other hand,
if the charactercode data out-  to a step 136 and comes into the process 2
which Is putted from the external unit 2 command a print of a   40  fully
described in FIG. 19 (step 137). The pattern gen- size which is, e.g.,
fourtimes as large as the standard  erating circuit 21 outputs a pattern in
which a higher size (step 130), the microcomputer 1 reads out the  line
specified by the step 148 is null, and two dots are standard size dot data
corresponding to the character  provided in a lower line, because the value
Y of this codes from the character generator 4 to the process  pattern is
defined such as 3 >0. Namely, the conver- buffer 10 (step 132). From the
process buffer 10, the   45  sion pattern generating circuit 21 detects a
pattern region readout circuit 11 reads the data while deviat-  which
exhibits a symmetry with respect to thatof FIG. ing the readout coordinate
dotwise in the right direc-  15(c) and outputs a conversion pattern suited
to grad- tion in a predetermined order, for instance, from the  ually fill
up the stepped portions shaped by the front left upper corner defined by
(i, j) = (0, 0).      and rear dots, which shows a symmetry with respect
Where the readout central coordinate is present  50  to that of FIG. 16(c)
corresponding thereto. at the left upper corner, the values of f(i-1, j-1)
+ f(i-  When the central coordinates moves to (5, 2) 1, j) + f(i-1, j+1) =
X- and f(i+1, j-1) + f(i+1, j) f(i+1), j+1)  (FIG. 3VI), the region readout
circuit 11 cuts out a pat- = X+ are "0", and the values of f(i-1, j+1) +
f(i, j+1) +  tern depicted in FIG. 131V. The pattern generating cir- f(i+1,
j+1) = Y+ are "0". Hence, the X-value arithmetic  cuit 21 jumps to the step
138 and enters the process circuit 14 and the Y-value arithmetic circuit 15
output  55   3 which is explained in detail in FIG. 20 (step 139), be- the
values "0" (step 133). For this reason, the conver-  cause the value X of
that pattern is -2", while the val- sion pattern generating circuit 21
jumps over to a step  ue Y is "2". In this step, there is made a judgment
as 140, wherein the circuit 21 outputs the values of the  to whether the
dots forming the readout central coor- 6    



11                  EP0385508B1                     12 dinate shape an
oblique line on the entire character  circuit 31. pattern or an
intersection (steps 149 and 150). If such  The conversion pattern
generating circuit 31 de- dots constitute the intersection, the conversion
is hin-  tects the patterns depicted in FIGS. 15(a) through dered by the
addition/deletion determining circuit 20,  15(d) and the patterns which
exhibit a point symmetry and simply a (2 x 2) pattern is generated (step
140).   5   and linear symmetry with respect thereto among the thereby
preventing an imbalance as a whole.        dot patterns which shape the
oblique lines on the ba- In this pattern (FIG. 31V), [err] X- I [err]
[err] = 2, and  sis of the data sent from the I-directional arithmetic the
null data 0" Is outputted from the dot judging cir-  circuit 12, the
X-value arithmetic circuit 14, the Y-val- cuit 16. The pattern generating
circuit 21 then comes  ue arithmetic circuit 15, the dot existence judging
cir- into a step 151 and furthersubsequent steps. The val-  10  cuit 16 and
the addition/deletion determining circuit ue X of this pattern is defined
such as "-2" [err] 0 (step  20. Subsequent to this step, the circuit 31
converts 151), while thevalueYis defined by"2".> 0 (step 153).  the thus
detected patterns into patterns framed by Therefore, a pattern Indicated
bya step 155 is output-  heavy lines in FIGS. 16(a) to 16(d) and into
patterns ted.                                               which show the
point symmetry and linear symmetry When the dot data of the readout central
coordin-  15  with respect thereto. ate (i, j) is the null data "0", and in
the case of FIGS.  The operations of the thus constructed device 15(a) and
15(b) where dot data "1" exist in two direc-  will hereinafter be described
with reference to flow- tions thereof, the enlargement is effected in
accor-  charts of FIGS. 22 and 23. dance with a pattern to which a single
piece of dot ex-  When the character code data outputted from the istence
data is added to, as illustrated in FIGS. 16(a)  20  external unit 2
command a print of the standard size and 16(b). verge on the dot existence
data. When the  (step 160), the microcomputer 1 accesses the char- dot data
of the readout central coordinate is identical  acter generator 4 on the
basis of the character code with the dot existence data "1", and in the
case of  data stored into the input buffer 3 and reads out the FIGS. 15(c)
and 15(d) where the dot existence data  standard size dot data
corresponding to the character are present in the two directions thereof,
the opera-  25  codes to the output buffer 5 (step 161). On the basis tion
is not to perform (2 x 2) basis outputting of the dot  of the dot data, dot
forming elements are operated, existence data but to make an enlargement on
the  thereby printing the standard size characters accord- pattern in which
the dot existence data verging on the  ing to the dot pattern. null side
is, as in the case of FIGS. 16(c) and 16(d),  On the other hand, if the
character code data out- deleted from the (2 x 2) dot existence data.  30
putted from the external unit 2 command a print of a In accordance with
this embodiment, the object  size which is, e.g., four times as large as
the standard for modification during the enlargement includes not  size
(step 160), the microcomputer 1 reads out the only the null data contiguous
to the dot existence data  standard size dot data corresponding to the
character but also the dot existence data verging on the null  codes from
the character generator 4 to the process data. It is therefore possible to
obtain a still smoother  35   buffer 10 (step 162). From the process buffer
10, the enlarged pattern owing to a reduction In the stepped  region
readout circuit 11 reads the data while deviat- portions of the oblique
lines when being enlarged.  ing the readout coordinate dotwise In the right
direc- Referring to FIG. 21, there is illustrated a third  tion in a
predetermined order, for instance, from, e.g., embodiment of the dot
pattern data generating device  the left upper corner defined by (i, j) =
(0. 0). according to the present invention. In the third em-  40  When the
dear-cut style character is outputted to bodiment, the pattern data
generating unit of the see-  the process buffer 10 in this state, and if
the readout ond embodiment shown in FIG. 14 incorporates an    central
coordinate is present at the left upper corner, addition/deletion
determining circuit 20 for elaborate-  it implies the null data (step 163).
Hence the conver- ly controlling enlargement patterns according to the
sion pattern generating circuit 31 makes a judgment character types,
ordinary characters or Gothic char-  45  as to the steps 165, 167 and 169
by which to obtain acters.                                           the
values X and Y. Since any requirements are met, An
effectiveness/ineffectiveness selecting circuit  the circuit 31 jumps over
to a step 171 and outputs the generally indicated at 30 in the Figure acts
to judge  (2 x 2)-fold null data. the character types of the process buffer
10. In the  Where the readout central coordinate does reach case of the
Gothic type character shaped by lines  50  (2, 2), the dot data of the
readout central coordinate each having a uniform thickness, the data
imparted  is Identical with the null data "0". However, the values from the
addition/deletion circuit 20 are inputted to a  and Y do not correspond to
any one of the steps 165, conversion pattern generating circuit 31. Whereas
in  167 and 169, and hence the conversion pattern gen- the case of the
ordinary character, e. g., a dear-cut  erating circuit 31 outputs (2 x
2)-fold null data in the style character, formed of the lines the
thicknesses of  55   step 171. which differ for every line segments, the
data given  When the readout central coordinate moves to (3, from the
addition/deletion circuit 20 are hindered from  2) (FIG. 311), a pattern
(FIG. 1311) having, as illustrat- being Inputted to the conversion pattern
generating  ed In FIG. 1311, the dot existence data "1" at the read- 7    
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coordinate is cut out from the region read-  (10 - 17) for converting the
first dot pattern data out circuit 11 (step 171). The conversion pattern
gen-  into second dot pattern data defining an enlarged erating circuit 31
enters the step 171 and outputs a    dot pattern of existing and
non-existing dots in a pattern obtained by simply quadrupling the dot exis-
second dot location matrix, each dot location of tence data 1 . If a dot
signal appears at the readout   5  said first dot location matrix
corresponding to a central coordinate (step 163), the conversion pattern
predetermined plurality of dot locations in said generating circuit 31
jumps to the step 171 and out-    second dot location matrix, and a partial
pattern puts a (2 x 2)-fold dot existence signal, whereby an    indicating
presence or absence of a dot at each enlarged pattern causing no thin part
in the lines can  of said predetermined plurality of dot locations in be
generated.                                  10       said second dot
location matrix being decided in When the central coordinate shifts to
(5,2) (FIG.   accordance with the presence or absence of a dot 31V), the
region readout circuit 11 cuts out a pattern  at the associated dot
location and neighboring depicted in FIG. 131V. The conversion pattern
gener-    dot locations in said first dot location matrix in ating circuit
31 jumps to the step 170 and comes into   such a manner as to smooth
stepped portions in the process 3 which will be described In detail In FIG.
15  said enlarged dot pattern, 23, because the value of this pattern is
identified by       characterized in that said enlarged dot "-2 and the
value Y is "2"                             pattern generating means
comprises: In this pattern, [err]x-[err] + Ix+[err] = 2, and the signal
region readout means (11) for scanning "O" is outputted from the dot
judging circuit 16, vide-  said first dot pattern data by successively def
in- licet, no dot exists at the central coordinate (5, 2). As   20  ing
each dot location in said first dot location ma- a result, the pattern
generating circuit 31 enters a    trix as the center of a submatrix, said
submatrix step 178 due to the step 174.
comprising a predetermined number of dot loca- As the dear-cut style
character is now being read   tions substantially  symmetrically
positioned out (step 178), the conversion pattern generating cir-  around
said center, and for extracting information cuit 31 selects a pattern of a
step 182. Consequently,  25  indicating presence or absence of a dot at the
in- (2 x 2)-fold enlargement of a null area is effect in ac-  dividual
positions in said sub-matrix, cordance with the data in which a single
piece of dot        X-value/Y-value arithmetic means (12 - existence data
is supplemented to the null area shap-   15) responsive to said region
readout means (11) ing the stepped portion, thus reducing the stepped
for computing X-values based on the number of portion when being enlarged.
30       dots present at dot locations in those columns of On the other
hand, if the Gothic character is se-   said sub-matrix not including the
center of the lected, a linear width of the enlarged character pat-
sub-matrix, and Y-values based on the number of tern has to be as uniform
as possible. During a cor-    dots present at dot locations in those rows
of said rection of the stepped portion, as illustrated in a step
sub-matrix not including the center of the sub- 183 or 184 of FIG. 23,
there is selected a pattern hav-  35  matrix, a respective group of X and Y
values be- ing as many dots as possible, i.e., the dots at three   ing
computed at least for all sub-matrices having parts in this embodiment in a
content of collapse dif-  no dot existing at their center, and ference
associated with the original pattern. With this       dot pattern
generating means (17) for se- arrangement, it is feasible to prevent the
lines from  lecting, in response to each computed group of X being
thickened or thinned to the greatest possible  40  and Y values, said
partial pattern associated with degree, thereby generating a pattern of the
enlarged    the center of the corresponding submatrix. Gothic characters
having a high quality. 2. The device of claim 1, wherein said submatrix Is
a 3 x 3 dot location matrix and said X-value/Y-val- Claims
45       ue arithmetic means (12 - 15) computes for each of the outer
columns of the  submatrix values X- 1. A device for generating dot pattern
data repre-      and X[err], respectively, representing the number of
senting characters and/or images formed by a        existing dots in the
column, for each of the outer dot pattern of existent and non-existent dots
in a  rows of the submatrix values Y[err] and [err], respec- dot location
matrix, comprising:            50      tively, representing the number of
existing dots in a character generator (4) storing for a plur-  the row, an
X-value defined as X = [err] - X[err] and an ality of characters and/or
images respective first  Y-value defined as Y = [err] dot pattern data
defining a respective first size dot pattern in a first dot location matrix
having a  3. The device of claim 1 or 2, wherein said enlarged first size,
said character generator selectively  55  dot pattern generating means
further comprises outputting said dot pattern data in response to
addition/deletion determining means (20) send- character code data applied
to it, and              ing a signal to said dot pattern generating means
enlarged dot pattern generating means          for adding to or deleting
from the dots of the par-    13                  EP 0 385 508 B1
14 



out central coordinate is cut out from the region read-  (10 - 17) for
converting the first dot pattern data out circuit 11 (step 171). The
conversion pattern gen-  into second dot pattern data defining an enlarged
erating circuit 31 enters the step 171 and outputs a   dot pattern of
existing and non-existing dots in a pattern obtained by simply quadrupling
the dot exis-   second dot location matrix, each dot location of tence data
1 . If a dot signal appears at the readout   5  said first dot location
matrix corresponding to a central coordinate (step 163), the conversion
pattern  predetermined plurality of dot locations in said generating
circuit 31 jumps to the step 171 and out-   second dot location matrix, and
a partial pattern puts a (2 x 2)-fold dot existence signal, whereby an
indicating presence or absence of a dot at each enlarged pattern causing no
thin part irrthe lines can  of said predetermined plurality of dot
locations in be generated.                                  10      said
second dot location matrix being decided In When the central coordinate
shifts to (5,2) (FIG.   accordance with the presence orabsence of a dot
31V), the region readout circuit 11 cuts out a pattern  at the associated
dot location and neighboring depicted in FIG. 131V. The conversion pattern
gener-   dot locations in said first dot location matrix In ating circuit
31 jumps to the step 170 and comes into  such a manner as to smooth stepped
portions in the process 3 which will be described in detail In FIG.  15
said enlarged dot pattern, 23, because the value of this pattern is
identified by       characterized in that said enlarged dot "-2" and the
value Y is "2".                           pattern generating means
comprises: In this pattern, [err]=2, and the signal          region readout
means (11) for scanning "0" is outputted from the dotjudging circuit 16,
vide-  said first dot pattern data by successively defin- llcet, no dot
exists at the central coordinate (5,2). As   20  ing each dot location in
said first dot location ma- a result, the pattern generating circuit 31
enters a   trix as the center of a submatrix, said submatrix step 178 due
to the step 174.                          comprising a predetermined number
of dot loca- As the clear-cut style character is now being read  tions
substantially symmetrically positioned out (step 178), the conversion
pattern generating cir-  around said center, and forextracting information
cuit 31 selects a pattern of a step 182. Consequently,  25  indicating
presence or absence of a dot at the In- (2 x 2)-fold enlargement of a null
area is effect in ac-  dividual positions in said sub-matrix, cordance with
the data in which a single piece of dot        X-value/Y-value arithmetic
means (12 - existence data is supplemented to the null area shap-  15)
responsive to said region readout means (11) ing the stepped portion, thus
reducing the stepped     for computing X-values based on the number of
portion when being enlarged.                   30      dots present at dot
locations in those columns of On the other hand, if the Gothic character Is
se-   said sub-matrix not Including the center of the lected, a linear
width of the enlarged character pat-  sub-matrix, and Y-values based on the
number of tern has to be as uniform as possible. During a cor-   dots
present at dot locations in those rows of said rection of the stepped
portion, as illustrated in a step  sub-matrix not Including the center of
the sub- 183 or 184 of FIG. 23, there is selected a pattern hav-  35
matrix, a respective group of X and Y values be- ing as many dots as
possible, i.e., the dots at three  ing computed at least for all
sub-matrices having parts in this embodiment in a content of collapse dif-
no dot existing at their center, and ference associated with the original
pattern. With this      dot pattern generating means (17) for se-
arrangement, it is feasible to prevent the lines from  lecting, in response
to each computed group of X being thickened or thinned to the greatest
possible  40  and Y values, said partial pattern associated with degree,
thereby generating a pattern of the enlarged   the center of the
corresponding submatrix. Gothic characters having a high quality. 2. The
device of claim 1, wherein said submatrix is a 3 x 3 dot location matrix
and said X-value/Y-val- Claims                                         45
ue arithmetic means (12 - 15) computes for each of the outer columns of the
submatrix values X[err] 1. A device for generating dot pattern data repre-
and [err], respectively, representing the number of senting characters
and/or images formed by a        existing dots in the column, for each of
the outer dot pattern of existent and non-existent dots in a  rows of the
submatrix values Y[err] and [err] respec- dot location matrix, comprising:
50     tively, representing the number of existing dots in a character
generator (4) storing for a plur-  the row, an X-value defined as X =  - X
and an ality of characters and/or images respective first  Y-value defined
as Y = [err]. dot pattern data defining a respective first size dot pattern
in a first dot location matrix having a  3. The device of claim 1 or 2,
wherein said enlarged first size, said character generator selectively  55
dot pattern generating means further comprises outputting said dot pattern
data in response to     addition/deletion determining means (20) send-
character code data applied to it, and             ing a signal to said dot
pattern generating means enlarged dot pattern generating means         for
adding to or deleting from the dots of the par- 8    15                  EP
0 385 508 B1                  16 



tial pattern.                                       umns of the submatrix,
a second value (X[err]) indi- cating the number of dots existing in the
other 4. The device of claim 3, wherein said enlarged dot     outer column,
a third value ([err]) indicating the pattern generating means further
comprises          number of dots existing In one of the outer rows,
character type selecting means (39) for making   5  a fourth value ([err])
indicating the number of dots said addition/deletion determining means (20)
ef-   existing in the other outer row, the difference be- fective or
ineffective depending on the type of     tween said second and first values
as a fifth val- character to be enlarged.                           ue (X),
and the difference between said fourth and third values as a sixth value
(Y). 5. Amethod forconverting first dot pattern data rep-  10 resenting
characters and/or images formed by a   8. The method of any one of claims 5
to 7, wherein first size dot pattern of existent and non-existent  said
second dot location matrix is four times as dots in a first dot location
matrix into second dot  large as the first dot location matrix, said prede-
pattern data defining an enlarged dot pattern of    termined plurality of
dot locations in said second existing or non-existing dots in a second dot
lo-  15  dot location matrix corresponding to each dot lo- cation matrix,
wherein each dot location of said    cation of said first dot location
matrix being a 2 x first dot location matrix corresponds to a prede-   2
matrix of dot locations. termined plurality of dot locations in said second
dot location matrix, and a partial pattern indicat-  9. The method of claim
7 or 8, wherein in step (c), ing presence or absence of a dot at each of
said  20  if a dot does not exist at the dot location of the predetermined
plurality of dot locations in said    center of the submatrix, said group
of values de- second dot location matrix being decided in ac-     termine
whether one of at least a first, second cordance with the presence or
absence of a dot      and third dot supplementing process is initiated, at
the associated dot location and neighboring      the at least first, second
and third dot supple- dot locations in said first dot location matrix in
25  menting processes providing respective partial such a manner as to
smooth stepped portions in      patterns including a dot at at least one of
theirdot said enlarged dot pattern,                          locations so
as to smooth enlarged stepped por- characterized by the steps of:
tions of the first size dot pattern. (a) scanning said first dot pattern
data by suc- cessively defining each dot location in said   30   10. The
method of claim 9, wherein if a dot exists at first dot location matrix as
the center of a sub-   the dot location at the center of the submatrix, the
matrix, said submatrix comprising a predeter-    at least first, second and
third dot supplementing mined number of dot locations substantially
processes provide partial patterns having no dot symmetrically positioned
around said center,     at at least one of the their dot positions so as to
and extracting from said first dot pattern data  35  smooth enlarged
stepped portions of the first size information indicating presence or
absence of    dot pattern. a dot at the individual positions in said subma-
trix,                                         11. The method of claim 10,
furthercomprising a step (b) computing for at least all sub-matrices
of determining the type of character to be en- having no dot existing
attheircentera respec-  40  larged, wherein step (c) comprises smoothing
tive group of X and Y values based on the        stepped portions by
generating dots to form thick number of dots present at dot locations In
the   oblique lines orthinner oblique lines having fewer columns and rows,
respectively, of said sub-     dots than the thick lines, based on the
character matrix, not including the center of the sub-ma-  type. trix,
45 (c) selecting, in response to each computed group of X and Y values,
said partial pattern  PatentansprOche associated with the center of the
correspond- ing submatrix and                             1. Vorrichtung
zur Erzeugung von Punktmusterda- (d) outputting said partial patterns as
said  50  ten, die Zeichen und/oder Blider reprasentieren, second dot
pattern data.                         welche von einem Punktmuster aus
vorhande- nen und nicht vorhandenen Punkten in einer 6. The method of claim
5, wherein said submatrix is     Punktlagematrix gebildet warden,
umfassend: a 3 x 3 matrix of dot locations.                          einen
Zekchengenerator (4), der fOr eine 55      Vielzahl von Zeichen und/oder
Bildern jeweilige 7. The method of claim 6, wherein step (b) compris-
erste Punltmusterdaten spelchert, die ein Jewel- es computing a first value
(X) indicating the       liges Punktmuster elner ersten GrO8e in einer er-
number of dots existing in one of the outer col-    sten Punktlagematrix
mit einer ersten Gr8oe de- *   C   L   N   S    17                 EP 0 385
508 B1                18 



finieren, wobel der Zeichengenerator seloktiv die  der auIeren Spalten
derTeilmatrix Werts X bzw. Punktmustbrdaten als Antwort auf an ihn ange-
X+ berechnen, die die Anzahl existierender Punk- logte Zeichenoodedaton
ausgibt, und              to in der Spalte reprasentieren, f GrJede der
auBe- esne Generatoreinrichtung (10 - 17) far     ron Reihen der Toilmatrix
Werte Y- bzw. Y+ be- vergr6Berte Punktmustbr zur Umwandlung der   5
rechnen, die die Anzahl existierender Punkte In ersten Punktmusterdaten in
zweibt Punktmustbr-    der Reihe darstellen, ainen X-Wert, definiert als
daten, die sin vergr8oertes Punktmustbr aus exi-  X = X - X-, und ein
Y-Wert, definiert als Y = Y+ - stierenden und nicht existierenden Punkten
in ei-  Y-. ner zweiten Punktlagematrix definieren, wobel jade Punktlage
der ersten Punktlagematrix einer  10  3. Vorrichtung nach Anspruch I oder
2, be! der die vorbestimmten Vieizahl von Punktlagen in der
Generatorelnrichtung fOr ein vergro~ertes Punkt- zweitn Punktlagematrix
entspricht, und ein Tell-  muster ferner sine HinzufOge/Enffernungs-Be-
muster, das die Anwesenheit oder Abwesenhelt     stimmungseinrichtung (20)
urnfalt, die an die sines Punkbts an jedem der vorbestimmnton Viel-
Punktmustor-Generatorelnrichtung sin Signal zahl von Punktlagen in der
zweiten Punktlage-  15  zum HinzufOgen zu oder Entfernen von den matrix
angibt, nach Maggabe der Anwesenheit       Punkten des Teilmustors sendet.
oder Abwesenheit sines Punktbs an der zugeho- rigen Punktlage und
benachbarten Punktlagen in  4. Vorrichtung nach Anspruch 3, bei der die
Gene- derersten Punktlagematrix In einersolchen Wei-  -ratorsinrichtung fOr
ein vergr8oertes Punktmu- se bestimmt wird, da6 abgestufte Abschnitte In
20  sterfernereineZeichentyp-Wlhleinrichtung (39) dam vergrO8ertsn
Punktmuster geglattet war-       umfalt, urn die
Hlnzufulge/Entfernungs-Bestim- den,
mungselnrichtung (20) abhangig von dam Typ dadurch gekennzoichnet, da6 die
Genera-     des zu vergr5oernden Zelbhens effektiv oder In- toreinrichtung
fOr sin vergr8Bertos Punktmuster   effetiv zu machen. umfagt
25 sine Bereichsausleseeinrlchtung (11) zur  5. Verfahren zur Umwandlung
erster Punktmustbr- Abtastung der ersten Punktmusterdaten da-
daten, die Zeichen und/oder Bilder reprlsentie- durch, da6 sukzessive jade
Punktlage in der or-  ron, welche von einem Punktmustbr elner ersten sten
Punktlagematrix als der Mitteipunkt einer    GrMoe existierender und nicht
existierender Teilmatrixdefiniertwird, wobsi die Teilmatrix sine  3o
Punktb in eaner erston Punktlagematrix gebildet vorbestimmte Anzahl von
Punktlagen aufweist,      warden, in zweibt Punktmusterdaten, die sin ver-
die im wesentlichen symmetrisch urn die Mitte     grO6ertes Punktmuster
existierender und nicht herum positioniert sind, und zur Extraktion von
existierender  Punktb  In  einer  zweiten Informationen, die die
Anwesenheit oder Abwe-     Punktlagemtrix definieren, wobsi jade Punktlage
senheit sines Punktes an den einzelnen Positio-  35  der ersten
Punktlagematrix elner vorbestimmtbn nen In der Tellmatrix angibt,
Visizahl von Punktlagen In der zweiten Punktla-
X-Wert/Y-Wert-Arithmetikmittel (12 - 15),   gematrix entspricht und sin
Teilmuster, das die die auf die Bereichsausleseeinrichtung (11) an-
AnwesenheitoderAbwesenheiteines Punktos an sprechen, um X-Wertb zu
errochnen auf der Ba-     jeder dervorbestimmtbn Vidizahl von Punktlagen
sis derAnzahl von Punkten, die an Punktlagen In  4o  in der zwelten
Punktlagematrix anzeigt, nach Jenen Spalten der Tellmatrix vorhanden sind,
die  Ma~gabe der Anwesenheit oder Abwesenheit ei- nicht die Mitts der
Teilmatrix enthalten, und von  nes Punktes an der zugehorigen Punktlage so-
Y-Wertsn auf der Basis der Anzahl von Punkten,    wie benachbarter
Punktlagen In der ersten die an Punktlagen In Jenen Reihon der Teilmatrix
Punktlagematrix In einer solchen Weise be- vorhanden sind, die nicht die
Mitts der Teilmatrix  45  stimmt wird, da6 abgestufte Abschnitte in dam
enthalton, wobel sine jeweilige Gruppe von X-     vergr8Bertsn Punktmuster
geglittat warden, ge- und Y-Werton, zumindest fOr alle Tellmatrizen er-
kennzelchnet durch die Schrittb: rechnet wird, In deren Mitts kein Punkt
existibrt,  (a) Abtasten derrerstn Punktmusterdatbn da- und
durch, da6 sukzessive jade Punktlage in der sine
Punktmustbr-Generatorslnrichtung  5s      ersten Punktlagematrix als die
Mitts elner (17) zurAuswahl, als Antwort auf jade berechne-     Teilmatrix
definlert wird, wobei die Teilmatrix to Gruppe von X- und Y-Werten, des
Tellmusters,      ine vorbestimmts Anzahi von Punktlagen, Im das der Mitts
der entaprechenden Teilmatrix zu-     wesentlichen symmetrisch um die Mitts
her- geordnet Ist.                                        urn angeordnet,
umfalt, sowie Extrahleren 65        von Informationen von den ersten
Punktmu- 2. Vorrichtung nach Anspruch 1, bei der die Teilma-     sterdaten,
die die Anwesenheit oder Abwe- trix sine 3 x 3 Punktlagematrix ist und die
X-       senhelt sines Punktes an den slnzelnen Posi-
Wert/Y-Wert-Arithmetikrmittbl (12 - 15) far jade     tionen in der
Teilmatrix angibt, 10 _          _    
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wenigstens alle Tellmatri-  gen aufwelsen, um vergroSerte abgestufte Ab-
zen, an deren Mitte kein Punkt existiert, elner  schnitte des Pun-tmusters
der ersten Gr8Me zu jeweiligen Gruppe von X- und Y-Werten auf
glitten. der Basis der Anzahl von Puniten, die an Punktlagen in den Spalten
bzw. Reihen der   5   11. Verfahren nach Anspruch 10, ferner umfassend
Teilmatrix vorhanden sind, welche nicht die     einen Schritt der
Bestimmung des Typs eines zu Mitts der Teilmatrix sinschlie~en,
vergr6Bernden Zekchens, wobel Schritt (c) das (c) Auswahlen,
InAntwortaufjede berechnete     Glatten abgestufterAbschnitte umfalt,
dadurch, Gruppe von X- und Y-Werten, des Tellmu-        daS Punkte zur
Blidung dicker schrfger Union sters, das der Mitts der entsprechenden Tell-
10  oder dflnner schriger Unien, die weniger Punkte matrix zugeordnet ist,
und                     als die dicken Linien aufwelsen, aufder Basis des
(d) Ausgabe des Teilmusters als die zweiten    Zelchentyps erzeugt werden.
Punktmustbrdaten. 6. Verfahren nach Anspruch 5, bel dem die Teilma-  15
Rovendications trix eine 3 x 3 Matrix von Punktlagen Ist. 1. Un dispositif
pourgen6rerdes donnees de confi- 7. Verfahren nach Anspruch 6, be! dam
Schritt (b)     gurations de points repr6sentant des caracteres das
Berechnen umfaSt von: einem ersten Wert       et/ou des Images form6es par
une configuration (X), der die Anzahl von Punicen angibt, die In ei-  20
de points qul est constitu6e par des points exis- nor der Auferen Spalten
der Teilmatrix existle-   tants et des points non existants dane une matri-
ren, sinem zwelten Wert Po, der die Anzahl von    ce de position de points,
comprenant: Puniten angibt die in deranderen auSeren Spal-          un
g6n6rateur de caracteres (4) qui enre- to existibren, elnem dritten Wert
(Y), der die An-  gistre pour un ensemble de caracteres etlou zahl von
Punkten angibt die In elner der fu~eren   25  d Images, des premieres
donnees de configura- Relhen existieren, elnem vierten Wert (Ye), der
tions de points respectives, definissant une die Anzahl von Punicen angibt
die in der anderen  configuration de points respective d'une premie-
AuBeren Reihe existioren, der Differenz zwi-      re taille dans une
promiere matrice de positions schen dem zwelten und dem ersten Wert als ei-
de points ayant une premiere taille, ce g6n6ra- nem ffinften Wert (X) und
der Differenz zwischen   30  tour de caracteres emettant selectivement les
dem vierten und dem drittn Wertals einem sech-    donn6es de configurations
de points sous la de- sten Wert (Y).
pendance de donn6es de codes de caracteres qui lui sont appliquees, et S.
Verfahren nach einem derAnsprOche 5 bis 7, bei          des moyens de
generation de configura- dem die zweitb Punktiagematrix viermal so grog
35  tions de points agrandies (10-17) pour convertir wie die erste
Punktlagematrix ist, wobei die vor-  les premieres donnees de
configurations de bestimmte Viodzahl von Punktiagen in der zwei-    points
en secondes donnees de configurations ten Punictlagematrix, die jeder
Punictage In der  de points definissant une configuration de points ersten
Punktiagematrix entspricht sine 2 x 2 Ma-  agrandie constitu6e par des
points existants et trix von Punktiagen ist.                  40      non
existantb dane une seconds matrice de po- sitions de points, chaque
position de point de la 9. Vorfahren nach Anspruch 7 oder 8, bei dem in
premiere matrice de positions de points corres- Schritt (c), falls kein
Punit an der Puntilage der  pondant A un ensemble predhtermine de posi-
Mitts der Teilmatrix existiert, die Gruppe von    tions de points dans la
seconde matrice de posi- Werten bestimmt ob einer von wenlgstens sinem   45
tions de points, et une configuration partielle in- ersten, einem zwelten
und einem dritten Puniter-  diquant la presence ou I'absence d'un point a
gfnzungsprozel eingeleitet wird, wobel der we-    chaque position de l
ensemble predhtermine de nigsetns erste, zwelto und drittb PunktergAn-
positions de points dane la seconds matrice de zungsprozes jeweilige
Teilmuster Iefert, die ei-  positions de points etant d~termin~e conforme-
nen Punkit an wenigetens olner ihrer Punitlagen   50  ment a la pr6sence ou
a I'absence d'un point A la enthalten, um vergr8Berte abgestufte Abschnitte
position de point associee et aux positions de des Puniktmusters der ersten
Gr5Se zu glitten.    points volsines dans la premiere matrice de po-
sitions de points, de maniere a lisser des parties 10. Verfahren nach
Anspruch 9, bei dem, falls sin     en escalierdans la configuration de
points agran- Punkit an der Punktage der Mitts der Teilmatrix  55  die,
existbert, der wenigstsns erste, zweibt und dritto      caractrise en ce
que les moyens de gene- Punkterginzungsprozeis Tellmuster liefert, die
ration de configurations de points agrandles keinen Punkt an wenigstons
elner Ihrer Punktla-   compronnent: 11L    21                  EP 0 385 508
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des moyens de lecture de rhgion (11) pour    moyens de selection de type de
caractbre (39) balayer les premibres donnhes de configurations    pour
mettre en fonction ou hors fonction les de points en deflnissant
successivement chaque     moyens de determination d'ajout/suppression
position de point dans la premiere matrice de po-  (20), sous la dependance
du type de caractbre A sitions de points comme le centre d'une sous-   5
agrandir. matrice, cette sous-matricoe comprenant un nom- bre predetermine
de positions de points qui sont  5. Un procede pour convertir des premieres
don- positionnees de facon pratiquement sym6trique      neos de
configurations de points reprhsentant par rapport au centre, et pour
extraire une Infor-  des caractbres et/ou des images formes par une mation
indiquant la presence ou 'absence d'un   fo  configuration de points d'une
premibre taille point aux positions individuelles dans cetto sous-
constituee par des points existants et non oxis- matrice,
tants dans une premibre matrice de positions de des moyens arithmetiques de
calcul de va-    points, pour fournir des secondes donnees de leur Xhvaleur
Y (12-15), fonctionnant sous la de-  configurations de points definissant
une configu- pendance des moyens de lecture de reglon (11)  1s  ration de
points agrandle constituee par des pour calculer des valours X basees sur
le nombre   points existants ou non eoxistants dans une se- de points
presents A des positions de points dane  conde matrice de positions de
points, dans lequel les colonnes de la sous-matrice qui ne contien-
chaque position de point de la premibre matrice nent pas le centre de la
sous-matrice, et des va-  depositions de points correspond A un ensemble
leurs Y basees sur le nombre de points presents  20  predhtermine de
positions de points dana la se- dans des positions de points dans les
lignes de    condo matrice de positions de points, et une la sous-matrice
qui ne contiennent pas le centre   configuration partielle indiquant la
presence ou de la sous-matrice, un group. respectif de va-    I'absence
d'un point A chaque position de l'en- tours X etY etant calcule au moins
pour toutbs les  semble prhdhterminh de positions de points dana
sous-matrices au centre desquelles ii n'existb  25  la seconde matrice de
positions de points etant pas de point, et
dtebrminee conformement A la presence ou a des moyens de generation de
configura-       I'absence d'un point a la position de point asso- tions de
points (17) pourselectionner, sous la de-  ci6e et A des positions de
points voisines dans la pendance de chaque groupe calcule de valours X
premibre matrice de positions de points, de ma- et Y, la configuration
partielle qui est associhe au   30  nibre A lIsser des parties en escalier
dans la centre de la sous-matrice correspondante.          configuration de
points agrandie, caracterise par les etapes suivantes: 2. Le dispositif de
la revendication 1, dans loquel la   (a) on balaie les premieres donnees de
confi- sous-matrice est une matrice de 3 x 3 positions       gurations de
points en dhfinissant successi- de points, et lea moyens arithmhtiques de
calcul  35  vement chaque position de point dana la pre- de valeur Xlvaleur
Y (12-15) calculent pour cha-      mibre matrice de positions de points
comme cune des colonnes exterieures de la sous-             le centre d'une
sous-matrice, cettb sous- matrice, des velours respectives X et X repre-
matrice comprenant un nombre pred6btrmine sentant le nombre de points
existants dens la co-     de positions de points qui sont placees de fa-
lonne, et pour chacune des lignes extfrieures de   4o  con pratiquement
symetrique par rapport au la sous-matrice, des velours respectives Y et
centre, et on extrait des premibres donnees Y+ representant le nombre de
points existants         de configurations de points une information dana
la ligne, une valour X etant dMfinis par la re-  Indiquant Ia presence ou
l'absence d'un point lation X = X - X et une valeurY etant definie par
aux positions individuelles dons la sous- la relation Y = Y+ - Y-.
45         matrice, (b) on calule pour au moins toutes los sous- 3. Le
dispositif de la revendication 1 ou 2, dans le-    matrices n'ayant pas de
point existant A leur quel tes moyens de generation de configurations
centre, un groups respectif de velours X et Y de points agrandies
comprennent en outre des          bashes sur le nombre de points presents A
moyens de dhtermination d'aJout/suppression   5o      des positions de
points respectivement dana (20) qui emettent un signal vers les moyens de
les colonnes et dens les iignes de la sous- gen6rationdeconfigurationsde
pointspourajou-          matrice, ne comprenant pas le centre de la ter des
points A la configuration partielle ou pour   sous-matrice, supprimer des
points de celle-cl.                    (c) sous la dependance de chaque
group. cal- 55         cule de velours X et Y, on selectionne la confi- 4.
Le dispositif de la revendication 3, dans lequel les  guration partielle
qui est associee au centre moyens de generation de configurations de
de la sous-matrice correspondantb, et points agrandies comprennent en outre
des            (d) on emet tes configurations partielles sous 12 1!IiI
111111I 1111! 11 ID    
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secondes donn6es de configure-     caaotbre Ac agrandir, dans lequel
1'6tepe (c) tions de points.                                cmprnriii 16
lissage de partios en oscallor par la g6neration de points pour former des
lignes obli- 6. Leo procad6 do la revndication 5, dans lequil Ia   ques
6paisses ou des lignes obliques plus min- sous-matrice est une matrice de 3
x 3 positions   5  C8S ayant moins de points quo les lignes 6pais- de
points.                                         sos, sur Ia baso du typo do
caractbre. 7. Le proceid de la revendication 6, dans lequel l'etape (b)
comprend le calcul d'une premiere va- lour (Xl indiquant le nombre de
points qul oxis-  10 tent dans l'une des coonnes exterieuros de la
sous-matrice, une seconds valeur. (XQ indiquant le nombre de points qui
existent dans l'autre co- lonne extirieure, une trolsieme valour (Y) idi-
quant le nombre de points qui existent dans l'une   15 des lignes
ext6rieures, une quatrieme valeur (Y) indiquant le nombre de points qui
existent dans l'autre ligne ext6rieurs, une cinquibme valour (X) qui est la
diffirence entre los seconde et premi-b re valiurs, et une sixibme valour
(Y) qul est la dif-  20 ference entre les troisibme et quatribme valeurs.
8. Le procede de l'une quelconque dos revendica- tions 5 A 7, dans lequel
la seconds matrice de po- sitions de points est quatre fois plus grande quo
25 la premibre matrice de positions de points, I'en- semble predetbrmine de
positions de points dans la seconds matrice de positions de points corres-
pondant A chaque position de point de la prmib- re matrice de positions de
points consistent on   30 une matrice de positions de points de 2 x 2. 9.
Le procede de la revendication 7 ou 8, dens le- quel A l'stape (c), 8i un
point n'existo pas a la po- sition de point du centre de la sous-matrice,
le  35 groups devaleurs pr6citeditermine sl un proces- sus parml au moins
un premier, un second et un troisihme prooessus d'aJout de point ost
decien- che, les premier, second et troisibme prooessus d'ajout de point,
au moins, produisant des confl-  40 gurations partielles rospectives qul
comprennent un point dans l'une au momns de leurs positions de points, de
fagon A lisser dos parties en escalber agrandies de la configuration de
points de la pro- miere taille.                              45 10. Le
procede de la revendication 9, dans lequel si un point exists a la position
de point se trouvant au centre de lasous-matrice, les premier, second et
troisibme prooessus d'aJoutde point, au momns,  50 produisent des
configurations partielles n'ayant pas de point A l'une au molns de leurs
positions de points, de fagon A lisser des parties en ssca- bier agrandies
de la configuration de points de la premibre taille.
55 11. Le procede de la revendlcation 10, comprenant en outre une stape de
determination du type de 13 1   1111111Ll1    


