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Description 

The  present  invention  relates  to  a  method  of 
and  an  apparatus  for  generating  tint  pattern  data 
used  for  producing  tint  patterns  by  which  a  color 
print  is  reproduced  with  the  features  of  the  pre- 
amble  of  claim  1  and  claim  5,  resp.,  as  known  from 
SYSTEMS-COMPUTERS-CONTROLS,  vol.  13,  no. 
1,  January-February  1982,  pages  82-89,  Silver 
Spring,  US. 

In  a  color  printing  process,  there  are  some 
cases  where  tint  patterns  producing  respective  uni- 
form  colors  are  printed  on  a  same  printing  paper  to 
produce  a  color  print  on  which  respective  tint  pat- 
terns  are  printed  in  contact  with  each  other  without 
a  blank  line  between  them. 

The  following  steps  are  generally  carried  out  in 
order  to  produce  such  tint  patterns.  First,  a  line 
drawing  is  manually  prepared  by  a  designer,  which 
line  drawing  defines  outlines  of  different  pattern 
areas  to  which  respective  uniform  colors  are  as- 
signed.  A  block  copy  of  the  line  drawing  is  made 
and  a  positive  picture  of  the  block  copy  is  taken  as 
an  original  to  be  set  for  a  process  scanner.  The 
process  scanner  reads  the  original  picture  to  pro- 
duce  image  data  expressing  the  line  drawing.  An 
operator  determines  the  respective  uniform  colors 
for  the  different  pattern  areas  in  the  drawing, 
through  inputting  color-assigning  data  into  the  pro- 
cess  scanner.  The  process  scanner  generates  tint 
pattern  data  expressing  the  colors  in  respective 
pattern  areas  of  the  line  drawing  and  produces 
halftone  positives  or  halftone  negatives  of  the  tint 
patterns  on  the  basis  of  the  tint  pattern  data. 

However,  if  the  tint  pattern  data  are  so  gen- 
erated  as  to  express  the  colors  only  at  the  inside  of 
the  outlines,  a  printed  matter  to  be  produced  on 
the  basis  of  the  tint  pattern  data  includes  blank 
lines,  that  is,  white  lines  on  which  no  inks  are 
printed  in  place  of  the  outlines. 

In  order  to  prevent  the  blank  lines,  the  tint 
patterns  may  be  expanded  to  cover  the  areas  on 
which  the  outlines  are  positioned.  However,  it  is  not 
easy  in  general  to  expand  the  tint  patterns  through 
modifying  the  tint  pattern  data  in  the  process  scan- 
ner  as  well  as  modifying  the  tint  patterns  manually 
because  respective  widths  of  the  outlines  are  not 
constant  in  the  line  drawing.  In  other  words,  when 
the  tint  pattern  data  are  modified  to  expand  the  tint 
patterns  by  a  constant  width  all  around  under  the 
condition  that  the  constant  width  is  smaller  than  the 
largest  width  of  the  outlines,  some  blank  lines 
appear  at  some  areas  on  a  printed  matter  where 
parts  of  the  outlines  of  larger  width  than  the  con- 
stant  width  are  positioned.  On  the  other  hand,  if  the 
constant  width  is  larger  than  the  smallest  width  of 
the  outlines,  two  different  color  inks  of  the  neigh- 
bouring  pattern  areas  are  overlapped  on  areas 

where  parts  of  the  outlines  of  smaller  width  than 
the  constant  width  are  positioned. 

Accordingly,  an  object  of  the  present  invention 
is  to  provide  a  method  of  and  an  apparatus  for 

5  generating  tint  pattern  data  which  are  useful  in 
producing  tint  patterns  in  contact  with  each  other 
on  a  printed  matter,  wherein  the  line,  which  sepa- 
rates  two  adjacent  areas,  is  completely  eliminated 
such  that  in  the  final  result  the  said  areas  contact 

io  each  other  immediately  without  leaving  a  gap  in- 
between. 

According  to  the  invention,  this  object  is  solved 
in  that  the  method  comprises  the  steps  of:  prepar- 
ing  first  image  data  representing  a  first  image  in- 

75  eluding  a  line  having  finite  width,  a  first  area  and  a 
second  area,  wherein  said  first  and  second  areas 
are  separated  from  each  other  by  said  line;  execut- 
ing  a  line  thinning  process  on  said  first  image  data 
in  order  to  thin  the  width  of  said  line  to  form  a 

20  thinned  line  having  a  uniform  width  thereby  obtain- 
ing  second  image  data  representing  a  second  im- 
age  including  said  thinned  line,  an  enlarged  first 
area  and  an  enlarged  second  area,  wherein  said 
enlarged  first  and  second  areas  are  separated  from 

25  each  other  by  said  thinned  line;  generating  third 
and  fourth  image  data  representing  the  shapes  of 
said  enlarged  first  and  second  areas  respectively; 
characterised  in  that  the  method  further  comprises 
the  steps  of:  executing  an  expansion  process  on 

30  said  third  image  data  in  order  to  further  expand 
said  enlarged  first  area  by  a  constant  width  toward 
and  into  said  thinned  line  to  form  a  first  expanded 
area  including  said  thinned  line,  thereafter  execut- 
ing  another  expansion  process  on  said  fourth  im- 

35  age  data  in  order  to  expand  said  enlarged  second 
area  by  a  constant  width  towards  and  into  said 
thinned  line  to  form  a  second  expanded  area,  the 
expanded  width  thereof  replacing  the  expanded 
width  of  said  first  enlarged  area  and  generating  fifth 

40  and  sixth  image  data  representing  the  shapes  of 
said  expanded  areas,  which  result  from  the  above 
expansion  process  and  which  are  used  for  generat- 
ing  respective  tint  pattern  data. 

Subject  matter  of  the  subclaims  2-4  are  pre- 
45  ferred  embodiments  of  this  new  method. 

An  apparatus  for  generating  tint  pattern  data 
used  for  the  invention  is  characterised  in  that  the 
pre-known  apparatus  further  comprises  a  third  pro- 
cessor  for  executing  an  expansion  process  on  said 

50  third  image  data  in  order  to  further  expand  said 
enlarged  first  area  by  a  constant  width  toward  and 
into  said  thinned  line  to  form  a  first  expanded  area 
including  said  thinned  line,  and  for  executing  an- 
other  expansion  process  on  said  fourth  image  data 

55  in  order  to  expand  said  enlarged  second  area  by  a 
constant  width  towards  and  into  said  thinned  line  to 
form  a  second  expanded  area,  the  expanded  width 
thereof  replacing  the  expanded  width  of  said  first 
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enlarged  area  and  a  fourth  processor  for  generating 
fifth  and  sixth  image  data  representing  the  shapes 
of  said  expanded  areas,  which  result  from  the 
above  expansion  process  and  which  are  used  for 
generating  respective  tint  pattern  data. 

These  and  other  objects,  features,  aspects  and 
advantages  of  the  present  invention  will  become 
more  apparent  from  the  following  detailed  descrip- 
tion  of  the  present  invention  when  taken  in  conjunc- 
tion  with  the  accompanying  drawings. 

Fig.  1  is  a  block  diagram  showing  the  structure 
of  an  image  processing  apparatus, 
Fig.  2  is  a  flow  chart  showing  the  procedure 
according  to  a  preferred  embodiment  of  the 
present  invention, 
Fig.  3  is  a  schematic  view  of  images  according 
to  the  preferred  embodiment, 
Fig.  4  is  a  schematic  view  showing  a  pixel 
cluster, 
Fig.  5  is  a  schematic  view  showing  patterns  of 
binary  data  in  the  pixel  cluster  in  a  thinning 
process,  and 
Fig.  6  is  a  schematic  view  showing  the  thinning 
process  using  the  pixel  cluster. 

Fig.  1  is  a  block  diagram  showing  the  structure 
of  an  image  processing  apparatus,  to  which  a  pre- 
ferred  embodiment  of  the  present  invention  is  ap- 
plied.  The  image  processing  apparatus  110  com- 
prises  an  image  disc  111,  a  processing  part  112 
and  a  CPU  113.  The  image  processing  apparatus 
110  first  receives  original  image  data  D0  of  a  line 
drawing  from  an  input  scanner  100.  A  variety  of 
apparatuses  such  as  a  process  scanner,  a  com- 
puter  and  the  like,  which  generates  the  original 
image  data  D0,  can  be  employed  in  place  of  the 
input  scanner  100.  The  original  image  data  D0, 
which  expresses  shapes  and  densities  of  outlines 
in  the  line  drawing,  is  stored  in  the  image  disc  111. 
The  original  image  data  D0  is  then  transmitted  from 
the  image  disc  111  to  the  processing  part  112  to 
be  subjected  to  data  processing  such  as  thinning 
processing  on  outline  areas  and  processing  for 
generating  tint  pattern  data  D,  expressing  tints  to 
be  laid  on  respective  tint  pattern  areas.  The  tint 
pattern  data  D,  is  transmitted  from  the  processing 
part  112  to  the  image  disc  111  to  be  stored  therein. 
The  tint  pattern  data  D,  is  then  outputted  from  the 
image  disc  111  to  an  output  scanner  120,  by  which 
tint  patterns  are  recorded  as  halftone  positives  or 
halftone  negatives. 

The  processing  part  112  comprises  an  image 
memory  112a  and  a  binary  memory  112b.  The 
image  memory  112a  temporarily  stores  a  part  of 
the  original  data  D0  to  be  processed  in  the  pro- 
cessing  part  112  and  the  binary  memory  112b  also 
temporarily  stores  binary  data  obtained  through 
binarization  of  the  original  image  data  D0.  The  data 
processing  in  the  processing  part  112  is  performed 

under  the  control  by  command  signals  delivered 
from  the  CPU  113. 

Fig.  2  is  a  flow  chart  showing  the  procedure  of 
the  preferred  embodiment  of  the  present  invention. 

5  Fig.  3  is  a  graph  showing  images  at  main  steps  of 
the  preferred  embodiments. 

First,  an  original  image  data  D10  for  an  original 
image  10  shown  in  Fig.  3A  is  inputted  from  the 
image  disc  111  to  the  image  memory  112a  at  a 

io  step  S1.  The  original  image  10  has  a  shape  of  ten 
millimeter  square,  for  example,  and  it  is  a  part  of  a 
whole  original  image  expressed  by  the  original 
image  data  D0.  There  are  three  image  areas  2,  3 
and  4  separated  from  each  other  with  a  line  area  1 

is  in  the  original  image  10.  The  original  image  data 
Di  o  expresses  the  shape  and  the  optical  density  of 
the  line  area  1.  The  original  image  10  shown  in  Fig. 
3A  is  an  enlarged  part  of  the  whole  original  image 
and  the  line  area  1  is  consequently  a  part  of 

20  outlines  drawn  on  the  whole  original  image.  Some 
colors  may  be  already  assigned  to  the  image  areas 
2,  3  and  4,  or  alternatively,  they  are  not  assigned 
yet.  Namely,  the  original  image  may  be  either  of  a 
color  picture  and  a  line  drawing  of  black  and  white. 

25  The  original  image  data  D10  is  a  density  data 
assigned  to  each  pixel  for  example. 

The  original  image  data  D10  is  binarized  by  the 
CPU  113  at  a  step  S2  with  a  prescribed  threshold 
value.  That  is,  if  the  density  value  of  a  pixel  is 

30  higher  than  the  threshold  value,  a  binary  data  for 
the  pixel  is  set  at  "1  ",  and  if  the  density  value  is 
lower  than  the  threshold  value,  the  binary  data  for 
the  pixel  is  set  at  "0".  If  the  image  areas  2,  3  and  4 
have  their  respective  colors,  the  threshold  value  is 

35  set  at  a  density  higher  than  the  respective  colors 
and  lower  than  that  of  the  line  area  1.  Such  a 
selection  of  the  threshold  value  is  possible  since 
the  line  area  10  has  been  drawn  with  black  or 
another  deep  color  whose  optical  density  is  higher 

40  than  those  of  the  respective  colors  assigned  to  the 
areas  2,  3  and  4.  The  binary  data  Bio  for  the 
original  image  10  thus  obtained  expresses  the 
shape  of  the  line  area  1  .  If  the  original  image  data 
D10  itself  is  given  as  the  binary  data  Bio  and  is 

45  transmitted  from  the  image  disc  111  to  the  image 
memory  112a  at  the  step  S1,  the  steps  S2  is  not 
necessary  to  be  executed. 

The  binary  data  Bio  thus  obtained  is  stored  in 
both  of  the  binary  memory  112b  and  the  image 

50  disc  111  at  a  step  S3. 
The  binary  data  Bio  is  subjected  to  a  thinning 

process  for  reducing  width  of  the  line  area  1  by  a 
pixel  width  at  a  step  S4.  The  thinning  process  will 
be  described  later  in  detail.  As  a  result,  a  reduced 

55  binary  data,  which  expresses  a  shape  of  a  reduced 
line  area  reduced  by  the  pixel  width  from  the  line 
area  1  ,  is  obtained  at  the  step  S4. 

3 
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At  a  step  S5,  the  binary  data  Bio  stored  in  the 
binary  memory  112b  is  replaced  by  the  reduced 
binary  data  obtained  at  the  step  S4. 

The  shape  of  the  line  area  after  the  thinning 
process  is  compared  with  that  before  the  thinning 
process  at  a  step  S6.  If  the  shape  of  the  line  area 
is  changed,  the  step  S4  through  S6  are  excuted 
again.  On  the  other  hand,  if  the  shape  of  the  line 
area  is  found  to  be  changed,  the  thinning  process 
is  ended.  Consequently,  binary  data  B10a  express- 
ing  an  image  10a  shown  in  Fig.  3B  is  obtained  after 
repeating  the  steps  S4-S6.  The  image  10a  includes 
a  thinned  line  area  1a  whose  width  is  equal  to  the 
pixel  width,  and  enlarged  image  areas  2a,  3a  and 
4a  which  is  expanded  from  the  image  areas  2,  3 
and  4  shown  in  Fig.  3A. 

The  thinning  process  at  the  step  S4  is  per- 
formed  with  a  (3  x  3)  pixel  cluster  PC  having  nine 
pixels  Po  through  P8  as  shown  in  Fig.  4.  The  center 
pixel  P+  is  sequentially  positioned  at  each  pixel  in 
the  original  image  10,  while  performing  logical  pro- 
cessing  on  nine  binary  data  assigned  to  the  pixels 
Po  through  Ps  in  the  binary  data  B10  of  the  original 
image  10.  Through  the  logical  processing,  the  line 
area  1  is  cut  down  by  the  pixel  width  At  at  one 
side  thereof.  As  a  result,  the  width  of  the  line  area 
1  is  reduced  by  the  pixel  width  At  after  once  of  the 
thinning  process  at  the  step  S4.  The  thinning  pro- 
cess  is  repeated  in  order  to  reduce  the  line  area  1 
to  the  thinned  line  area  1a  having  the  width  equal 
to  the  pixel  width  At. 

Preferably,  the  content  of  the  logical  process- 
ing  is  determined  under  consideration  of  the  follow- 
ing  conditions: 

C1  :  A  line  area  is  not  divided  into  pieces  by  the 
logical  processing. 
C2:  A  thinned  line  area  is  formed  at  the  central 
portion  of  an  initial  line  area 
C3:  Even  if  an  initial  line  area  in  an  original 
image  does  not  form  a  closed  loop,  that  is,  even 
if  the  initial  line  area  is  formed  as  a  segment, 
the  length  of  a  thinned  line  area  is  kept  same 
with  that  of  the  initial  line  area.  However,  the  line 
area  1  shown  in  Fig.  3A,  which  ends  at  a  frame 
11  of  the  original  image  10,  is  treated  as  a 
closed  loop.  Under  this  condition,  segments  9a- 
9d  of  the  pixel  width  At  remains  as  noise  com- 
ponent  in  the  image  10a  after  the  thinning  pro- 
cess.  However,  the  segments  9a-9d  are  elimi- 
nated  at  a  step  S9  described  later. 
C4:  Two  pixels  neighboring  each  other  at  either 
of  the  vertical  direction,  the  laternal  direction 
and  the  oblique  direction  are  treated  to  be  con- 
tinuous  in  order  not  to  cut  a  line  area. 
C5:  The  logical  processing  is  performed  only  on 
the  basis  of  the  binary  data  of  the  nine  pixels  Po 
through  Ps  in  the  pixel  cluster  PC. 

The  logical  processing  satisfying  the  conditions 
C1  through  C5  can  be  performed  through  the  fol- 
lowing  equations: 

5  a+  (new)  =  N1  +  N2  +  N3  +  N+  +  N5  +  NG  + 
N7  +  N8  +  N9  +  N10  +  N11  +  N12  +  N13  + 
Nu  +  N15  +  Nie  +  N17  +  Nis  +  Nig  + 
N20  (1) 

70  N1  =  ai  x  INV(a3)  xa(x  INV(a5)  x  a7  (2a) 

N2  =  INV(ai  )  x  a3  x  a*  x  a5  x  INV(a7)  (2b) 

N3  =  ai  x  INV(a2)  x  INV(a3)  x  a*  x  a5  (2c) 
75 

20 

N+  =  a+  x  a5  x  a7  x  INV(a8)  x  {INV(aO  +  INV(a3)- 
}  (2d) 

N5  =  INV(ai  ) x a 3 x a , x   INV(aG)  x  a7  (2e) 

NG  =  INV(a3)  x  a»  x  as  x  INV(a7)  x  (ao  +  a-\  +  a2 
+  a5  +  a8)  (2f) 

N7  =  ao  x  INV(ai)  x  INV(a3)  x  a+  x  (a2  +  as  +  aG 
25  +  a7  +  a8)  (2g) 

N8  =  INV(ai)  x  a2  x  a+  x  INV(a5)  x  (ao  +  a3  +  as 
+  a7  +  a8)  (2h) 

30  N9  =  INV(a3)  xatx  INV(a5)  x  INV(a7)  x  a8  x  (ao  + 
ai  +  a2  +  aG)  (2i) 

N10  =  INV(ai)  xa tx   INV(a5)  INV(a7)  x  a8  x  (ao  + 
a2  +  a3  +  aG)  (2j) 

35 
N1  1  =  ai  x  a3  x  a+  x  a5  x  a7  (2k) 

Ni2  =  ai  x  a3  x  an  (21) 

40  N13  =  a0  x  INV(ai)  x  INV(a2)  x  INV(a3)  xatx  INV- 
(a5  )  x  I  N  V(aG  )  x  I  NV(a7  )  x  I  N  V(a8  )  (2m) 

Nu  =  INV(ao)  xa,  x  INV(a2)  x  INV(a3)  xatx  INV- 
(a5  )  x  I  N  V(aG  )  x  I  NV(a7  )  x  I  NV(a8  )  (2n) 

45 
Ni5  =  INV(ao)  x  INV(ai)  x  a2  x  INV(a3)  xatx  INV- 
(a5  )  x  I  N  V(aG  )  x  I  NV(a7  )  x  I  NV(a8  )  (2o) 

Ni6  =  INV(ao)  x  INV(ai)  x  INV(a2)  x a 3 x a , x   INV- 
50  (a5  )  x  I  N  V(aG  )  x  I  NV(a7  )  x  I  NV(a8  )  (2p) 

N17  =  INV(ao)  x  INV(ai)  x  INV(a2)  x  INV(a3)  x a t x  
a5  x  INV(ae)  x  INV(a7)  x  INV(a8)  (2q) 

55  Nis  =  INV(ao)  x  INV(ai)  x  INV(a2)  x  INV(a3)  x a t x  
INV(a5)  xatx  INV(a7)  x  INV(a8)  (2r) 

N19  =  INV(ao)  x  INV(ai)  x  INV(a2)  x  INV(a3)  x a t x  

4 
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I  N  V(a5  )  x  I  N  V(aG  )  x  a7  x  I  N  V(a8  )  (2s) 

N20  =  INV(ao)  x  INV(ai)  x  INV(a2)  x  INV(a3)  x a t x  
I  N  V(a5  )  x  I  N  V(aG  )  x  I  N  V(a7  )  x  a8  (2t) 

an  (new)  =  Mi  +  M2  +  M3  +  +  M5  +  MG  + 
M7  +  M8  +  M9  +  M10  +  Mn  +  Mi2  +  Mi3  + 
Mu  +  M15  +  MiG  +  Mi7  +  Mis  +  M19  + 
M20  (3) 

Mi  =  ai  x  INV(a3)  xa,x  INV(a5)  x  a7  (4a) 

M2  =  INV(ai  )  x  a3  x  a+  x  a5  x  INV(a7)  (4b) 

M3  =  a3  x  an  x  INV(a5)  x  INV(aG)  x  a7  (4c) 

M+  =  INV(ao)  x a , x a 3 x a i X   {INV(a5)  +  INV(a7)- 
}  (4d) 

M5  =  ai  x  INV(a2)  x a t x a s x   INV(a7)  (4e) 

MG  =  INV(a3)  x a t x a s x   INV(a7)  x  (ao  +  ai  +  a2 
+  a5  +  a8)  (4f) 

M7  =  a0  x  INV(ai)  x  INV(a3)  xa,x  INV(a5)  x  (a2  + 
aG  +  a7  +  a8)  (4g) 

Ms  =  a0  x  INV(ai)  x  INV(a3)  xa,x  INV(a7)  x  (a2  + 
a5  +  aG  +  as)  (4h) 

M9  =  INV(ai)  x  a2  x  an  x  INV(a5)  x  (ao  +  a3  +  aG 
+  a7  +  a8)  (4i) 

M10  =  an  x  INV(a5)  x  INV(a7)  x  as  x  (ao  +  ai  +  a2 
+  a3  +  aG)  (4j) 

Mi  1  =  ai  x  a3  x  an  x  as  x  a7  (4k) 

Mi2  =  an  x  as  x  a7  (41) 

M13  =  a0  x  INV(ai)  x  INV(a2)  x  INV(a3)  xa,x  INV- 
(a5  )  x  I  N  V(aG  )  x  I  NV(a7  )  x  I  N  V(a8  )  (4m) 

Mu  =  INV(ao)  xa,  x  INV(a2)  x  INV(a3)  xa,x  INV- 
(a5  )  x  I  N  V(aG  )  x  I  NV(a7  )  x  I  N  V(a8  )  (4n) 

Mi5  =  INV(ao)  x  INV(ai)  x  a2  x  INV(a3)  xa,x  INV- 
(a5  )  x  I  N  V(aG  )  x  I  NV(a7  )  x  I  N  V(a8  )  (4o) 

Mi6  =  INV(ao)  x  INV(ai)  x  INV(a2)  x  a3  x  an  x  INV- 
(a5  )  x  I  N  V(aG  )  x  I  NV(a7  )  x  I  N  V(a8  )  (4p) 

M17  =  INV(ao)  x  INV(ai)  x  INV(a2)  x  INV(a3)  x a , x  
as  x  INV(ae)  x  INV(a7)  x  INV(a8)  (4q) 

Mis  =  INV(ao)  x  INV(ai)  x  INV(a2)  x  INV(a3)  x a , x  
INV(a5)  xatx  INV(a7)  x  INV(a8)  (4r) 

M19  =  INV(ao)  x  INV(ai)  x  INV(a2)  x  INV(a3)  x a , x  
I  N  V(a5  )  x  I  N  V(aG  )  x  a7  x  I  N  V(a8  )  (4s) 

M20  =  INV(ao)  x  INV(ai)  x  INV(a2)  x  INV(a3)  x a , x  
5  I  N  V(a5  )  x  I  N  V(aG  )  x  I  N  V(a7  )  x  a8  (4t) 

where 
an  (new)  :  new  binary  data  of  the  pixel 
ao  -  a8  :  initial  binary  data  of  the  pixels  Po  - 

w  P8 
x  :  AND  operation 
+  :  OR  operation 
INV(ai)  :  inverted  data  of  the  binary  data  a-, 
The  respective  right  hand  sides  of  the  equa- 

15  tions  (1)  and  (3)  are  alternately  calculated  while 
replacing  the  value  of  the  bianry  data  an  in  the  righ 
thand  side  by  that  obtained  in  the  preceeding  cal- 
culation  as  the  data  an  (new). 

Fig.  5  is  a  schematic  view  showing  patterns 
20  PAi-PA33  and  PBi-PB33  of  binary  binary  data  in 

the  pixel  cluster  PC,  at  which  patterns  the  binary 
data  an  of  the  center  pixel  P+  is  changed  from  "1  " 
to  "0"  by  the  equations  (1)  and  (3),  respectively. 
Shaded  pixels  in  the  patterns  PAi-PA33  andPBi- 

25  PB33  show  that  the  initial  binary  data  at  the  pixels 
are  "1  ",  and  non-shaded  pixels  show  that  initial 
binary  data  at  the  pixels  are  "0".  The  shaded  area 
is  a  part  of  the  line  area  1.  The  patterns  PAi 
through  PA33  shown  in  Fig.  5A  corresponds  to  the 

30  equation  (1)  and  the  patterns  PBi  through  PB33 
shown  in  Fig.  5B  corresponds  to  the  equation  (3). 
As  can  be  seen  from  the  patterns  PAi  through 
PA33,  especially  the  patterns  PA2i  through  PA33, 
the  equation  (1)  operates  to  eliminate  the  lower  and 

35  right  sides  of  the  line  area  1.  On  the  other  hand,  as 
can  be  seen  from  the  patters  PB2i  through  PB33, 
the  equation  (3)  operates  to  eliminate  the  upper  left 
sides  of  the  line  area  1.  With  respect  to  patterns 
other  than  those  shown  in  Fig.  5,  the  binary  data  an 

40  of  the  center  pixel  P+  is  not  changed  by  the  equa- 
tions  (1)  nor  (3). 

During  the  repetition  of  the  steps  S4  through 
S6,  a  first  logical  processing  with  the  equation  (1) 
is  first  performed  at  the  step  S4,  to  thereby  obtain 

45  a  reduced  binary  data  expressing  a  shape  of  a 
once-reduced  line  area  whose  width  is  reduced  by 
the  pixel  width  At  at  the  lower  and  right  sides  of 
the  line  area  1.  After  returning  to  the  step  S4 
through  the  steps  S5  and  S6,  a  second  logical 

50  processing  with  the  equation  (3)  is  performed,  to 
thereby  obtain  a  twice-reduced  binary  data  ex- 
pressing  a  shape  of  a  twice-reduced  line  area 
whose  width  is  reduced  by  the  pixel  width  At  at  the 
upper  and  left  sides  of  the  once-reduced  line  area. 

55  Namely,  the  first  logical  processing  with  the  equa- 
tion  (1)  and  the  second  logical  processing  with  the 
equation  (3)  are  alternately  performed  at  the  step 
S4  until  the  thinned  line  area  1a  having  the  pixel 

5 
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width  At  is  finally  obtained. 
Fig.  6  is  a  view  schematically  showing  the 

logical  processing.  If  the  pixel  cluster  PC  is  so 
positioned  that  the  center  pixel  P+  is  located  at  the 
edge  of  an  initial  line  area  5  as  shown  in  Fig.  6A, 
the  result  of  the  first  logical  operation  by  the  equa- 
tion  (1)  becomes  "0",  whereby  the  binary  data  en 
of  the  center  pixel  P+  is  replaced  by  the  value  of 
"0".  After  the  first  logical  processing  with  the  equa- 
tion  (1)  for  all  the  pixels  included  in  the  image,  the 
right  side  of  the  line  area  5  is  eliminated.  Then,  the 
second  logical  processing  with  the  equation  (3)  is 
performed.  As  a  result,  a  thinned  line  area  5a  of  the 
pixel  width  At  is  obtained  as  shown  in  Fig.  6B. 
However,  segments  9a-9d  remain  in  the  enlarged 
image  areas  2a,  3a  and  4a  shown  in  Fig.  3B  at  this 
time  because  of  the  condition  C3  described  before. 

At  a  step  S7,  binary  data  B2a  expressing  a 
shape  of  the  enlarged  image  area  2a  is  obtained.  In 
this  step,  the  image  10a  shown  in  Fig.  3B  is  first 
displayed  on  image  display  means  such  as  a  cath- 
ode  ray  tube  (CRT),  then  an  operater  designates 
one  of  the  enlarged  image  areas  2a,  3a  and  4a  as 
a  subject  area  with  a  stylus  pen  ,  a  mouse  or  the 
like  through  pointing  out  some  position  in  the  en- 
larged  image  area  2a  and  specifies  a  color  density 
of  the  designated  image  area  2a  through  inputting 
color  density  data  with  a  keyboard  or  the  like.  The 
processing  part  112  recognizes  that  pixels  having  a 
value  of  "O"  in  the  enlarged  area  2a  including  the 
position  pointed  out  by  the  operater  and  enclosed 
with  the  thinned  line  area  1a  and  the  frame  11,  are 
included  in  a  single  area.  As  a  result,  the  binary 
data  B2a  expressing  the  shape  of  the  enlarged 
image  area  2a  shown  in  Fig.  3C  is  obtained.  Name- 
ly,  binary  data  of  pixels  included  in  the  enlarged 
image  area  2a  are  set  at  "1  ",  and  binary  data  of 
pixels  out  of  the  enlarged  image  area  2a  in  the 
image  10a  are  set  at  "O".  However,  binary  data  at 
the  segments  9a  and  9b  which  remain  in  the  en- 
larged  image  area  2a  as  noise  component  and 
have  values  of  "1"  in  the  binary  data  B10a  at  the 
step  S4,  are  set  at  "0"  in  the  binary  data  B2a  as 
noise  component  yet.  The  segments  9a  and  9b  are 
shown  as  non-shaded  areas  in  Fig.  3c. 

The  binary  data  B2a  is  stored  in  the  binary 
memory  112b  at  a  step  S8. 

At  a  step  S9,  logical  processing  is  performed 
on  the  binary  data  B2a  for  expanding  the  enlarged 
image  area  2a  by  the  pixel  width  At  toward  the 
thinned  line  area  1a.  The  logical  processing  is  OR 
operation  as  follows: 

en  (new)  =  ao  +  ai  +  a2  +  a3  +  en  +  a%  +  as 
+  a7  +  a8  (5) 

According  to  the  OR  operation,  binary  data  of 
"0"  at  pixels  neighboring  a  pixel  having  a  binary 

data  of  "1  "  are  changed  to  be  "1  ".  As  a  result,  the 
enlarged  image  area  2a  is  expanded  by  the  pixel 
width  At,  to  thereby  become  a  tint  area  2b  includ- 
ing  two  parts  1b  and  1c  of  the  thinned  line  area  1a. 

5  Fig.  3D  is  an  enlarged  view  showing  the  tint  area 
2b  obtained  through  the  expansion  operation  in  the 
step  S9.  Furthermore,  the  expansion  operation  by 
the  equation  (5)  so  functions  as  to  eliminate  the 
segments  9a  and  9b  which  remain  in  the  enlarged 

io  image  area  2a  as  noise  component  because  the 
segments  9a  and  9b  are  of  the  pixel  width  At  and 
are  expressed  with  values  of  "0"  in  the  binary  data 
B2a.  As  a  result,  binary  data  B2b  expressing  the 
shape  of  the  tint  area  2b  without  the  noise  compo- 

15  nent  is  obtained  at  the  step  S9. 
The  binary  data  B2a  stored  in  the  binary  mem- 

ory  112b  is  replaced  by  the  binary  data  B2b  for  the 
tint  area  2b  at  a  step  S10. 

Then,  tint-generation  processing  is  performed 
20  on  the  binary  data  B2b  at  a  step  S1  1  .  Namely,  tint 

pattern  data  D2b,  which  expresses  the  shape  and 
color  of  the  tint  area  2b,  is  generated  on  the  basis 
of  the  binary  data  B2b  and  a  color  density  pre- 
viously  specified  by  an  operator  for  the  tint  area 

25  2b. 
The  tint  patter  data  D2b  thus  obtained  is  stored 

in  the  image  memory  112a  at  a  step  S12. 
Then,  tint  pattern  data  D3b  for  a  tint  area  3b 

shown  in  Fig.  3E  is  obtained  at  the  steps  S7 
30  through  S12  after  returning  to  the  step  S7  from  a 

step  S13.  The  tint  area  3b  is  an  area  expanded  by 
a  pixel  width  At  toward  the  thinned  line  area  1a 
from  the  enlarged  image  area  3a  in  the  same  way 
as  that  for  the  tint  area  2b.  The  tint  area  3b  covers 

35  two  parts  1c  and  1d  of  the  thinned  line  area  1a 
similarly  to  the  tint  area  2b.  A  part  of  the  tint 
pattern  data  D2b,  which  corresponds  to  the  part  1c 
of  the  thinned  line  area  1a  included  in  both  the  tint 
areas  2b  and  3b,  is  scratched  and  that  part  1c  is 

40  expressed  by  the  tint  pattern  data  D3b  which  is 
generated  later  than  the  tint  pattern  data  D2b.  The 
steps  S7  through  S13  are  repeated  in  order  to 
generate  all  the  tint  pattern  data  D2b,  D3b  and  D4b 
concerning  the  image  areas  2,  3  and  4,  which  are 

45  all  of  the  image  area  included  in  the  original  image 
10  stored  in  the  image  memory  112a. 

Fig.  3F  is  a  graph  schematically  showing  final 
tint  areas  2c,  3c  and  4c  expressed  by  final  tint 
pattern  data  D2c,  D3c  and  D4c,  respectively,  which 

50  are  finally  obtained  after  the  repetition  of  the  steps 
S7  through  S13.  The  final  tint  areas  2c,  3c  and  4c 
are  formed  so  as  to  contact  each  other  and  not  to 
cause  an  overlap  nor  a  blank  between  them.  The 
final  tint  area  2c  is  the  same  with  the  enlarged 

55  image  area  2a  because  two  parts  1c  and  1b  of  the 
thinned  line  area  1a  included  in  the  tint  area  2b 
shown  in  Fig.  3D  are  expressed  by  the  final  pattern 
data  D3c  and  D4c,  respectively.  The  part  1c  of  the 

6 
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thinned  line  area  1a,  which  is  positioned  between 
the  enlarged  image  area  2a  and  3a  is  expressed  by 
the  final  tint  pattern  data  D3c  and  the  other  part  1b 
of  the  thinned  line  area  1a  is  expressed  by  the  final 
tint  pattern  data  D4c.  As  understood  those  skilled  in 
the  art,  the  final  tint  pattern  data  D4c  is  the  same 
with  the  tint  pattern  data  D4b  which  is  generated  at 
the  latest  of  all  the  tint  pattern  data  D2b,  D2c  and 
D4b. 

The  final  tint  pattern  data  D2c,  D3c  and  D4c  thus 
obtained  are  transmitted  to  the  image  disc  1  1  1  and 
stored  therein  at  a  step  S14. 

The  steps  S1  through  S14  are  sequentially 
repeated  for  the  other  parts  of  the  whole  original 
image,  whereby  final  tint  pattern  data  concerning 
all  of  the  image  areas  included  in  the  whole  original 
image  are  generated. 

In  the  above  stated  procedure,  the  line  area  1 
is  reduced  to  the  thinned  line  area  1a  having  the 
width  At  of  one  pixel.  However,  the  line  area  1  may 
be  reduced  to  have  a  uniform  width  of  NAt,  where 
N  is  an  integer,  by  the  end  of  the  step  S6.  When 
the  steps  S7  through  S13  are  executed  in  this 
case,  final  tint  areas  are  also  formed  so  as  to 
contact  each  other  and  not  to  cause  an  overlap  nor 
a  blank  between  them  if  the  amount  of  expansion 
at  the  step  S9  is  set  at  NAt.  The  amount  of 
expansion  may  be  set  at  a  value  of  at  least  half  of 
NAt  in  order  for  final  tint  areas  to  contact  each 
other  and  not  to  cause  an  overlap  nor  a  blank 
between  them.  However,  if  the  line  area  1  is  re- 
duced  to  have  the  width  At  of  one  pixel,  as  is 
described  in  the  above  embodiment,  respective 
differencies  between  the  enlarged  image  areas  2a, 
3a  and  4a  and  the  tint  areas  2c,  3c  and  4c  can  be 
minimized. 

In  actual  printing  process,  blocks  for  the  tint 
areas  2c,  3c  and  4c  are  produced  on  the  basis  of 
the  final  tint  pattern  data  D2c,  D3c  and  D4c,  and  a 
multicolor  print  with  no  line  area  of  black  color  nor 
blank  line  is  reproduced  with  the  blocks.  A  mul- 
ticolor  print  having  the  line  area  1  of  black  color 
can  be  also  reproduced  through  overprinting  the 
line  area  1  ,  if  necessary. 

According  to  the  present  invention,  image 
areas  separated  from  each  other  with  a  line  whose 
width  is  not  constant  can  be  easily  transformed  into 
tint  areas  contacting  each  other  without  causing  an 
overlap  nor  a  blank  between  them,  and  tint  pattern 
data  expressing  respective  shapes  of  the  tint  areas 
with  prescribed  colors  can  be  easily  generated. 

Claims 

1.  A  method  of  generating  tint  pattern  data  used 
for  producing  tint  patterns  by  which  a  colour 
print  is  reproduced,  comprising  the  steps  of: 
preparing  first  image  data  representing  a  first 

image  (10)  including  a  line  (1)  having  finite 
width,  a  first  area  (2)  and  a  second  area  (3), 
wherein  said  first  and  second  areas  (2,  3)  are 
separated  from  each  other  by  said  line  (1); 

5  executing  a  line  thinning  process  (S4,  S5,  S6) 
on  said  first  image  data  in  order  to  thin  the 
width  of  said  line  (1)  to  form  a  thinned  line  (1a) 
having  a  uniform  width  thereby  obtaining  sec- 
ond  image  data  representing  a  second  image 

io  (10a)  including  said  thinned  line  (1a),  an  en- 
larged  first  area  (2a)  and  an  enlarged  second 
area  (3a),  wherein  said  enlarged  first  and  sec- 
ond  areas  (2a,  3a)  are  separated  from  each 
other  by  said  thinned  line  (1a);  generating  third 

is  and  fourth  image  data  representing  the  shapes 
of  said  enlarged  first  and  second  areas  (2a,  3a) 
respectively; 
characterised  in  that  the  method  further  com- 
prises  the  steps  of:  executing  an  expansion 

20  process  (S9)  on  said  third  image  data  in  order 
to  further  expand  said  enlarged  first  area  (2a,) 
by  a  constant  width  (At)  toward  and  into  said 
thinned  line  (1a)  to  form  a  first  expanded  area 
(2c)  including  said  thinned  line,  thereafter  ex- 

25  ecuting  another  expansion  process  on  said 
fourth  image  data  in  order  to  expand  said 
enlarged  second  area  (3a)  by  a  constant  width 
(At)  towards  and  into  said  thinned  line  (1a)  to 
form  a  second  expanded  area  (3c),  the  ex- 

30  panded  width  (At)  thereof  replacing  the  ex- 
panded  width  (At)  of  said  first  enlarged  area 
(2a),  and  generating  fifth  and  sixth  image  data 
representing  the  shapes  of  said  expanded 
areas  (2c,  3c),  which  result  from  the  above 

35  expansion  process  and  which  are  used  for 
generating  respective  tint  pattern  data. 

2.  A  method  in  accordance  with  Claim  1  ,  wherein 
said  first  through  sixth  image  data  are  formed 

40  as  binary  data  assigned  to  each  pixel  of  a  pixel 
cluster  (PC),  said  thinning  process  (S4,  S5,  S6) 
and  said  expansion  process  (S9)  are  per- 
formed  by  first  and  second  logical  processes, 
and  binary  data  representing  a  central  portion 

45  of  said  pixel  cluster  are  replaced  by  respective 
results  of  said  first  and  second  logical  pro- 
cesses  in  said  pixel  cluster  (PC). 

3.  A  method  in  accordance  with  Claim  2,  wherein 
50  said  third  and  fourth  image  data  have  a  first 

logical  value  within  said  enlarged  first  and  sec- 
ond  areas  (2b,  3b)  and  a  second  logical  value 
outside  of  said  enlarged  first  and  second  areas 
(2b,  3b),  and  said  second  logical  process  in- 

55  eludes  a  logical  summation  among  binary  data 
of  all  pixels  included  in  said  pixel  cluster  (PC). 
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4.  A  method  in  accordance  with  Claims  1  -  3, 
wherein  said  width  (At)  of  the  thinned  line  is  of 
one  pixel. 

5.  An  apparatus  for  generating  tint  pattern  data 
used  for  producing  tint  patterns  by  which  a 
colour  print  is  reproduced,  on  the  basis  of  first 
image  data  representing  a  first  image  (10)  in- 
cluding  a  line  (1)  having  a  finite  width,  a  first 
area  (2)  and  a  second  area  (3),  where  said  first 
and  second  areas  are  separated  from  each 
other  by  said  line  (1),  said  apparatus  com- 
prises:  a  first  processor  for  executing  a  thin- 
ning  process  (S4,  S5,  S6)  on  said  first  image 
data  in  order  to  reduce  the  width  of  said  line 
(1)  to  form  a  thinned  line  (1a)  having  a  uniform 
width  thereby  obtaining  second  image  data 
representing  a  second  image  including  said 
thinned  line  (1a),  an  enlarged  first  area  (2a) 
and  an  enlarged  second  area  (3a),  where  said 
enlarged  first  and  second  areas  (2a,  3a)  are 
separated  from  each  other  by  said  thinned  line 
(1a);  and  a  second  processor  for  generating 
third  and  fourth  image  data  representing  the 
shapes  of  said  enlarged  first  and  second  areas 
(2a,  3a)  characterised  in  that  said  apparatus 
further  comprises  a  third  processor  for  execut- 
ing  an  expansion  process  (S9)  on  said  third 
image  data  in  order  to  further  expand  said 
enlarged  first  area  (2a,  3a)  by  a  constant  width 
(At)  toward  and  into  said  thinned  line  (1a)  to 
form  a  first  expanded  area  (2c)  including  said 
thinned  line,  and  for  executing  another  expan- 
sion  process  on  said  fourth  image  data  in 
order  to  expand  said  enlarged  second  area 
(3a)  by  a  constant  width  (At)  towards  and  into 
said  thinned  line  (1a)  to  form  a  second  ex- 
panded  area  (3c),  the  expanded  width  (At) 
thereof  replacing  the  expanded  width  (At)  of 
said  first  enlarged  area  (2a)  and  a  fourth  pro- 
cessor  for  generating  fifth  and  sixth  image  data 
representing  the  shapes  of  said  expanded 
areas  (2c,  3c),  which  result  from  the  above 
expansion  process  and  which  are  used  for 
generating  respective  tint  pattern  data. 

Patentanspruche 

1.  Verfahren  zum  Erzeugen  von  Druckmusterda- 
ten  fur  die  Herstellung  von  Druckmustern,  an- 
hand  derer  ein  Farbdruck  reproduziert  wird,  mit 
den  folgenden  Schritten: 
Schaffen  von  ersten  Bilddaten,  die  ein  erstes 
Bild  (10)  reprasentieren,  welches  eine  Linie  (1) 
mit  einer  endlichen  Breite,  einem  ersten  Be- 
reich  (2)  und  einem  zweiten  Bereich  (3)  auf- 
weist,  wobei  der  erste  Bereich  (2)  und  der 
zweite  Bereich  (3)  voneinander  durch  die  Linie 

(1)  getrennt  werden;  Ausfuhren  eines  Linien- 
verdunnungsvorgangs  (S4,  S5,  S6)  anhand  der 
ersten  Bilddaten,  urn  die  Breite  der  Linie  (1) 
zur  Bildung  einer  verdunnten  Linie  (1a)  mit 

5  einer  gleichformigen  Breite  zu  verdunnen,  wo- 
durch  zweite  Bilddaten  gewonnen  werden,  die 
ein  zweites  Bild  (10a)  mit  der  verdunnten  Linie 
(1a),  einem  vergroBerten  ersten  Bereich  (2a) 
und  einem  vergroBerten  zweiten  Bereich  (3a) 

io  aufweisen,  wobei  der  vergroBerte  erste  Bereich 
(2a)  und  der  vergroBerte  zweite  Bereich  (3a) 
voneinander  durch  die  verdunnte  Linie  (1a)  ge- 
trennt  sind;  Erzeugen  dritter  und  vierter  Bildda- 
ten,  die  die  Formen  des  ersten  (2a)  bzw.  des 

is  zweiten  (3a)  Bereichs  reprasentieren; 
dadurch  gekennzeichnet,  daB  das  Verfahren 
weiter  die  folgenden  Schritte  aufweist: 
Ausfuhren  eines  Expansionsvorgangs  (S9)  an- 
hand  der  dritten  Bilddaten,  urn  den  vergroBer- 

20  ten  ersten  Bereich  (2a)  urn  eine  konstante 
Breite  (At)  hinzu  und  in  die  verdunnte  Linie 
(1a)  zu  erstrecken,  urn  einen  ersten  expandier- 
ten  Bereich  (2c),  der  die  verdunnte  Linie  ein- 
schlieBt,  zu  bilden,  anschlieBendes  Ausfuhren 

25  eines  weiteren  Expansionsvorgangs  an  den 
vierten  Bilddaten,  urn  den  vergroBerten  zwei- 
ten  Bereich  (3a)  urn  die  konstante  Breite  (At) 
hin  zu  und  hinein  in  die  verdunnte  Linie  hinein 
zu  expandieren,  urn  einen  zweiten  vergroBer- 

30  ten  Bereich  (3c)  zu  schaffen,  wobei  dessen  die 
expandierte  Breite  (At)  des  ersten  vergroBerten 
Bereichs  (2a)  ersetzt,  und  Erzeugen  von  funf- 
ten  und  sechsten  Bilddaten,  die  die  Formen 
der  expandierten  Bereiche  (2c,  3c)  reprasentie- 

35  ren,  die  sich  aus  dem  obigen  Expansionsvor- 
gang  ergeben  und  die  zur  Erzeugung  der  je- 
weiligen  Druckmusterdaten  verwendet  werden. 

2.  Ein  Verfahren  nach  Anspruch  1,  wobei  die  er- 
40  sten  bis  sechsten  Bilddaten  als  Binardaten 

ausgebildet  sind,  die  jedem  Pixel  einem  Pixel- 
clusters  (PC)  zugeordnet  sind,  der  Verdun- 
nungsvorgang  (S4,  S5,  S6)  und  der  Expan- 
sionsvorgang  (S9)  durch  den  ersten  und  zwei- 

45  ten  logischen  Vorgang  durchgefuhrt  werden 
und  die  Binardaten,  die  einen  mittleren  Ab- 
schnitt  des  Pixelclusters  (PC)  reprasentieren, 
durch  die  jeweiligen  Ergebnisse  der  ersten  und 
der  zweiten  logischen  Vorgange  in  dem  Pixel- 

50  cluster  (PC)  ersetzt  werden. 

3.  Ein  Verfahren  nach  Anspruch  2,  wobei  die  drit- 
ten  und  vierten  Bilddaten  logische  Werte  inner- 
halb  des  vergroBerten  ersten  und  zweiten  Be- 

55  reichs  (2b,  3b)  und  einen  zweiten  logischen 
Wert  auBerhalb  des  vergroBerten  ersten  Be- 
reichs  (2b)  und  des  vergroBerten  zweiten  Be- 
reichs  (3b)  haben,  und  der  zweite  logische 
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Vorgang  eine  logische  Summierung  unter  den 
Binardaten  aller  Pixel,  die  in  dem  Pixelcluster 
(PC)  beinhaltet  sind,  aufweist. 

4.  Verfahren  nach  Anspruch  1  -  3,  wobei  die 
Breite  (At)  der  verdunnten  Linie  ein  Pixel  be- 
tragt. 

5.  Eine  Vorrichtung  zum  Erzeugen  von  Druckmu- 
sterdaten  fur  die  Herstellung  von  Druckmu- 
stern,  anhand  derer  ein  Druckbild  reproduziert 
wird,  auf  der  Basis  von  ersten  Bilddaten,  die 
ein  erstes  Bild  (10)  mit  einer  Linie  (1)  mit  einer 
endlichen  Breite,  einem  ersten  Bereich  (2)  und 
einem  zweiten  Bereich  (3)  aufweisen,  repra- 
sentiert,  wobei  der  erste  und  der  zweite  Be- 
reich  voneinander  durch  die  Linie  (1)  getrennt 
sind,  wobei  die  Vorrichtung  aufweist:  einen  er- 
sten  Prozessor  zum  Ausfuhren  eines  Verdun- 
nungsprozesses  (S4,  S5,  S6)  an  den  ersten 
Bilddaten,  urn  die  Breite  der  Linie  (1)  zur  Bil- 
dung  einer  verdunnten  Linie  (1a)  mit  einer 
gleichformigen  Breite  zu  reduzieren,  wodurch 
zweite  Bilddaten  gewonnen  werden,  die  ein 
zweites  Bild  mit  der  verdunnten  Linie  (1a), 
einen  vergroBerten  ersten  Bereich  (2a)  und 
einen  vergroBerten  zweiten  Bereich  (3a)  repra- 
sentieren,  wobei  der  vergroBerte  erste  (2a)  und 
zweite  Bereich  (3a)  voneinander  durch  die  ver- 
dunnte  Linie  (1a)  getrennt  sind;  und  einen 
zweiten  Prozessor  zum  Erzeugen  dritter  und 
vierter  Bilddaten,  die  die  Formen  der  vergro- 
Berten  ersten  und  zweiten  Bilddaten  (2a,  3a) 
reprasentieren,  dadurch  gekennzeichnet,  daB 
die  Vorrichtung  weiter  einen  dritten  Prozessor 
zum  Ausfuhren  eines  Expansionsvorgangs  (S9) 
anhand  der  dritten  Bilddaten  aufweist,  urn  den 
vergroBerten  ersten  Bereich  (2a)  urn  eine  kon- 
stante  Breite  (At)  hin  zu  und  hinein  in  die 
verdunnte  Linie 

Revendicatlons 

1.  Procede  de  production  de  donnees  de  mode- 
les  de  teintes  utilisees  pour  produire  des  mo- 
deles  de  teintes  par  lesquels  une  impression 
en  couleurs  est  reproduite,  comprenant  les 
etapes  consistant  a  :  preparer  une  premiere 
donnee  d'image  representant  une  premiere 
image  (10)  comprenant  une  ligne  (1)  ayant  une 
largeur  finie,  une  premiere  zone  (2)  et  une 
deuxieme  zone  (3),  lesdites  premiere  et 
deuxieme  zones  (2,  3)  etant  separees  I'une  de 
I'autre  par  ladite  ligne  (1)  ;  executer  une  opera- 
tion  d'amincissement  de  ligne  (S4,  S5,  S6)  sur 
ladite  premiere  donnee  d'image  afin  d'amincir 
la  largeur  de  ladite  ligne  (1)  pour  former  une 
ligne  amincie  (1a)  ayant  une  largeur  uniforme, 

pour  ainsi  obtenir  une  deuxieme  donnee  d'ima- 
ge  representant  une  deuxieme  image  (10a) 
comprenant  ladite  ligne  amincie  (1a),  une  pre- 
miere  zone  agrandie  (2a)  et  une  deuxieme 

5  zone  agrandie  (3a),  lesdites  premiere  et 
deuxieme  zones  agrandies  (2a,  3a)  etant  sepa- 
rees  I'une  de  I'autre  par  ladite  ligne  amincie 
(1a)  ;  produire  des  troisieme  et  quatrieme  don- 
nees  d'image  representant  les  formes  respecti- 

io  vement  desdites  premiere  et  deuxieme  zones 
agrandies  (2a,  3a)  ; 

caracterise  en  ce  que  le  procede  com- 
prend  en  outre  les  etapes  consistant  a  :  exe- 
cuter  une  operation  de  dilatation  (S9)  sur  ladite 

is  troisieme  donnee  d'image  afin  de  dilater  enco- 
re  ladite  premiere  zone  agrandie  (2a),  d'une 
largeur  constante  (At)  en  direction  de,  et  en 
penetrant  dans,  ladite  ligne  amincie  (1a),  pour 
former  une  premiere  zone  dilatee  (2c)  compre- 

20  nant  ladite  ligne  amincie,  et  a  executer  ensuite 
une  autre  operation  de  dilatation  sur  ladite 
quatrieme  donnee  d'image  afin  de  dilater  ladite 
deuxieme  zone  agrandie  (3a),  d'une  largeur 
constante  (At),  en  direction  de,  et  en  penetrant 

25  dans,  ladite  ligne  amincie  (1a)  pour  former  une 
deuxieme  zone  dilatee  (3c),  dont  la  largeur 
dilatee  (At)  remplace  la  largeur  dilatee  (At)  de 
ladite  premiere  zone  agrandie  (2a),  et  a  produi- 
re  des  cinquieme  et  sixieme  donnees  d'image 

30  representant  les  formes  desdites  zones  dila- 
tees  (2c,  3c)  qui  resultent  de  I'operation  de 
dilatation  ci-dessus  et  qui  sont  utilisees  pour 
produire  les  donnees  respectives  de  modeles 
de  teintes. 

35 
2.  Procede  selon  la  revendication  1,  dans  lequel 

lesdites  premiere  a  sixieme  donnees  d'image 
sont  formees  en  tant  que  donnees  binaires 
affectees  a  chaque  pixel  d'un  groupe  de  pixels 

40  (PC),  ladite  operation  d'amincissement  (S4,  S5, 
S6)  et  ladite  operation  de  dilatation  (S9)  etant 
effectuees  par  des  premiere  et  deuxieme  ope- 
rations  logiques,  et  les  donnees  binaires  repre- 
sentant  une  partie  centrale  dudit  groupe  de 

45  pixels  etant  remplaces  par  les  resultats  respec- 
tifs  desdites  premiere  et  deuxieme  operations 
logiques  dans  ledit  groupe  de  pixels  (PC). 

3.  Procede  selon  la  revendication  2,  dans  lequel 
50  lesdites  troisieme  et  quatrieme  donnees  d'ima- 

ge  ont  une  premiere  valeur  logique  a  I'interieur 
desdites  premiere  et  deuxieme  zones  agran- 
dies  (2b,  3b)  et  une  deuxieme  valeur  logique  a 
I'exterieur  desdites  premiere  et  deuxieme  zo- 

55  nes  agrandies  (2b,  3b),  et  dans  lequel  ladite 
deuxieme  operation  logique  comprend  une 
sommation  logique  parmi  les  donnees  binaires 
de  tous  les  pixels  compris  dans  ledit  groupe 
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de  pixels  (PC). 

4.  Procede  selon  les  revendications  1  a  3,  dans 
lequel  ladite  largeur  (At)  de  la  ligne  amincie 
est  d'un  pixel.  5 

5.  Dispositif  pour  produire  des  donnees  de  mode- 
les  de  teintes  utilises  pour  produire  des  mode- 
les  de  teintes  par  lesquels  une  impression  en 
couleurs  est  reproduite,  sur  la  base  d'une  pre-  10 
miere  donnee  d'image  representant  une  pre- 
miere  image  (10)  comprenant  une  ligne  (1) 
ayant  une  largeur  finie,  une  premiere  zone  (2) 
et  une  deuxieme  zone  (3),  lesdites  premiere  et 
deuxieme  zones  etant  separees  I'une  de  I'autre  is 
par  ladite  ligne  (1),  ledit  dispositif  comprenant  : 
un  premier  processeur  pour  executer  une  ope- 
ration  d'amincissement  (S4,  S5,  S6)  sur  ladite 
premiere  donnee  d'image  afin  de  reduire  la 
largeur  de  ladite  ligne  (1)  pour  former  une  20 
ligne  amincie  (1a)  ayant  une  largeur  uniforme, 
pour  ainsi  obtenir  une  deuxieme  donnee  d'ima- 
ge  representant  une  deuxieme  image  compre- 
nant  ladite  ligne  amincie  (1a),  une  premiere 
zone  agrandie  (2a)  et  une  deuxieme  zone  25 
agrandie  (3a),  lesdites  premiere  et  deuxieme 
zones  agrandies  (2a,  3a)  etant  separees  I'une 
de  I'autre  par  ladite  ligne  amincie  (1a)  ;  et  un 
deuxieme  processeur  pour  produire  des  troi- 
sieme  et  quatrieme  donnees  d'image  repre-  30 
sentant  les  formes  desdites  premiere  et 
deuxieme  zones  agrandies  (2a,  3a),  caracterise 
en  ce  que  ledit  dispositif  comprend  en  outre 
un  troisieme  processeur  pour  executer  une 
operation  de  dilatation  (S9)  sur  ladite  troisieme  35 
donnee  d'image  afin  de  dilater  encore  ladite 
premiere  zone  agrandie  (2a,  3a),  d'une  largeur 
constante  (At),  en  direction  de,  et  en  penetrant 
dans,  ladite  ligne  amincie  (1a)  pour  former  une 
premiere  zone  dilatee  (2c)  comprenant  ladite  40 
ligne  amincie,  et  pour  executer  une  autre  ope- 
ration  de  dilatation  sur  ladite  quatrieme  donnee 
d'image  afin  de  dilater  ladite  deuxieme  zone 
agrandie  (3a),  d'une  largeur  constante  (At),  en 
direction  de,  et  en  penetrant  dans,  ladite  ligne  45 
amincie  (1a)  pour  former  une  deuxieme  zone 
dilatee  (3c),  dont  la  largeur  dilatee  (At)  rempla- 
ce  la  largeur  dilatee  (At)  de  ladite  premiere 
zone  agrandie  (2a),  et  un  quatrieme  proces- 
seur  pour  produire  des  cinquieme  et  sixieme  so 
donnees  d'image  representant  les  formes  des- 
dites  zones  dilatees  (2c,  3c),  qui  resultent  de 
I'operation  de  dilatation  ci-dessus  et  qui  sont 
utilisees  pour  produire  des  donnees  respecti- 
ves  de  modeles  de  teintes.  55 
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