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Description 

BACKGROUND  OF  THE  INVENTION 

FIELD  OF  THE  INVENTION 

The  present  invention  generally  relates  to  a  fac- 
simile  system  for  transmitting  electrically  document 
data  and  more  particularly  to  a  document  reading  ap- 
paratus,  facsimile  eauipment  and  LSI  circuits  suited 
profitably  for  processing  multi-colour  document  data. 

DESCRIPTION  OF  THE  RELATED  ART 

A  system  for  reading  colour  pictures  by  using  a 
plurality  of  light  sources  having  different  spectral 
characteristics  has  already  been  proposed,  as  dis- 
closed  in  JP-A-59-1  89775.  Besides,  such  a  colour 
picture  reading  system  is  also  proposed  in  which  at 
least  one  of  the  light  sources  is  continuously  energ- 
ized  throughout  a  whole  period  during  which  reading 
operation  is  performed. 

Another  method  and  apparatus  for  reading  colour 
image  has  been  disclosed  in  GB-A-  21  38  244.  There, 
a  colour  image  is  illuminated  and  scanned  by  light 
from  a  plurality  of  light  sources  having  different  spec- 
tral  properties  to  read  the  colour  image  on  the  basis 
of  the  reflected  light  therefrom. 

In  two-colour  facsimile  system  typical  of  the  mul- 
ti-colour  facsimiles  known  heretofore,  transmission 
schemes  differ  from  one  to  another  depending  on 
manufacturer  because  the  standards  therefor  have 
not  yet  been  established. 

There  is  also  known  a  shading  correction  system 
in  which  a  standard  or  reference  sheet  for  colour  de- 
tection  or  identification  is  made  use  of,  as  described 
in  JP-A-61  -74447. 

Further,  a  distortion  correcting  LSI  circuit  has 
also  been  proposed,  as  disclosed  in  JP-A-60-94576. 

It  is  however  noted  that  in  the  colour  document 
reading  apparatus  of  the  prior  art,  no  consideratoin 
has  been  paid  to  the  fact  that  a  plurality  of  light  sourc- 
es  having  different  spectral  characteristics  exhibit 
different  behaviours  in  respect  to  variation  in  the 
quantity  of  light  as  emitted  in  the  course  of  time  lapse 
as  well  as  in  dependence  on  temperature,  thus  giving 
rise  to  a  problem  that  erroneous  colour  identification 
might  undesirably  be  made  due  to  erroneous  opera- 
tion  of  a  colour  separation  circuit. 

Besides,  in  the  multi-colour  facsimile  known 
heretofore,  no  measures  have  been  taken  concerning 
the  possibility  of  distinction  between  different  colours 
by  displaying  them  with  correspondingly  different 
monochromatic  such  as  black  and  white  patterns,  as 
required  in  the  case  of  communication  with  the  con- 
ventional  monochromatic  G2,  G3  or  G4  facsimiles. 
Consequently,  transmission  of  multi-colour  docu- 
ment  data  is  possible  only  with  the  multi-colour  facsi- 

mile  equipped  with  a  multi-colour  recording  appara- 
tus  to  great  inconvenience. 

It  is  further  noted  that  the  distortion  correcting  cir- 
cuit  of  the  prior  art  requires  a  relatively  large  number 

5  of  peripheral  circuitries  because  the  distortion  cor- 
recting  LSI  for  the  monochromatic  facsimile  is  em- 
ployed. 

According  to  prior  art  distortion  correcting  meth- 
od,  a  reference  signal  for  correction  has  to  be  inputted 

10  before  the  document  is  read.  Consequently,  control 
can  not  follow  up  changes  in  the  distortion  character- 
istics  taking  place  in  the  course  of  reading  a  docu- 
ment,  presenting  a  further  problem. 

A  multi-colour  document  reading  apparatus  ac- 
15  cording  to  the  invention  is  set  out  in  claim  1  . 

Af  irst  object  of  the  present  invention  is  to  provide 
a  document  reading  apparatus  for  facsimile  equip- 
ment  in  which  erroneous  colour  identification  or  dis- 
crimination  for  colour  separation  due  to  variation  in 

20  the  quantity  of  light  emitted  by  light  sources  in  the 
course  of  time  lapse  and/or  as  a  function  of  change 
in  temperature  can  positively  be  excluded. 

A  second  object  of  the  present  invention  is  to  pro- 
vide  a  facsimile  system  in  which  in  case  multi-colour 

25  document  data  are  to  be  transmitted  to  a  convention- 
al  monochromatic  facsimile  apparatus,  the  different 
colour  data  are  transmitted  as  the  signals  capable  of 
representing  the  different  colours  in  terms  of  corre- 
spondingly  different  monochromatic  patterns. 

30  Athird  object  of  the  present  invention  is  to  provide 
a  distortion  correcting  LSI  circuit  for  use  in  a  multi-col- 
our  facsimile  which  circuit  can  be  implemented  in  a 
simplified  circuit  configuration  for  correcting  a  shad- 
ing  distortion. 

35  A  fourth  object  of  the  present  invention  is  to  pro- 
vide  a  multi-colourfacsimile  system  equipped  with  an 
apparatus  capable  of  inputting  a  correction  reference 
signal  for  the  shading  correction  in  the  course  of  a 
document  reading  operation. 

40  The  first  object  of  the  present  invention  men- 
tioned  above  can  be  achieved  by  a  multi-colour  docu- 
ment  reading  apparatus  including  means  for  detect- 
ing  variation  or  change  in  the  quantity  of  light  emitted 
by  illuminating  light  sources  having  different  spectral 

45  characteristics,  wherein  the  variation  in  the  light 
quantity  is  utilized  as  control  parameters  for  the  col- 
our  separation. 

The  second  mentioned  object  of  the  present  in- 
vention  can  be  achieved  by  providing  a  multi-colour 

so  facsimile  system  imparted  with  an  operation  mode  for 
transmitting  multi-colour  document  data  by  synthe- 
sising  them  to  monochromatic  patterns  correspond- 
ing  to  respective  colours  upon  transmission  to  a  con- 
ventional  monochromatic  facsimile  in  addition  to  a 

55  mode  of  transmitting  multi-colour  document  data  in 
the  form  of  separated  colour  signals. 

In  view  of  the  third  object  of  the  present  invention 
mentioned  above,  the  distortion  correcting  LSI  circuit 
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is  so  implemented  as  to  store  a  plurality  of  shading 
waveforms  which  are  regenerated  individually  and 
separately  through  switching  means. 

In  view  of  the  fourth  object  of  the  present  inven- 
tion  mentioned  above,  it  is  taught  that  a  data  for  ref- 
erence  colour  is  additionally  provided  on  a  distortion 
correcting  sheet  or  plate  at  a  location  outside  of  a  re- 
gion  where  the  document  is  to  be  read. 

The  means  for  detecting  the  change  in  the  quan- 
tity  of  illumination  at  the  document  reading  part  con- 
tinues  to  detect  the  quantity  of  light  throughout  the 
document  reading  period.  Accordingly,  even  when  the 
quantity  of  light  changes  in  the  course  of  reading  a 
sheet  of  document,  the  colour  separation  circuit  can 
be  protected  against  erroneous  operation,  whereby 
colour  identification  can  be  realized  with  high  reliabil- 
ity  and  certainty. 

Further,  in  a  case  of  communication  between  a 
multi-colour  facsimile  and  a  monochromatic  such  as 
black  and  white  facsimile,  the  discriminated  colour 
data  are  synthesised  into  a  monochromatic  code  sig- 
nal  for  transmission.  Thus,  the  problem  from  which 
the  prior  art  multi-colour  facsimile  suffers  can  be 
solved  satisfactorily. 

Since  the  distortion  correcting  LSI  circuit  can 
store  reference  shading  waveforms  for  the  shading 
correction  of  red  and  black  data,  respectively,  the 
necessity  for  supplying  a  number  of  times  the  refer- 
ence  shading  waveforms  is  eliminated,  whereby  the 
processing  time  can  correspondingly  be  reduced, 
while  the  number  of  external  circuits  as  required  can 
be  decreased. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  block  diagram  showing  a  general  ar- 
rangement  of  a  multi-colour  document  reading 
apparatus  according  to  an  exemplary  embodi- 
ment  of  the  present  invention; 
Fig.  2  is  a  flow  chart  for  illustrating  a  process  of 
reading  operation  performed  by  the  reading  ap- 
paratus  according  to  the  invention; 
Fig.  3  is  a  timing  chart  illustrating  a  reading  proc- 
ess  carried  out  on  a  line-by-line  basis  by  the  read- 
ing  apparatus  according  to  the  invention; 
Figs.  4A,  4B  and  5  are  diagrams  for  illustrating 
colour  separating  methods  carried  out  by  the 
reading  apparatus  according  to  the  invention; 
Figs.  6Ato  6B  are  diagrams  for  illustrating  a  col- 
our  separating  method  according  to  another  em- 
bodiment  of  the  invention; 
Fig.  7  is  a  diagram  for  graphically  illustrating  va- 
riation  in  luminance  of  two  different  light  sources 
employed  for  discriminatively  identifying  differ- 
ent  colours  in  the  course  of  time  lapse  imme- 
diately  following  the  energization  of  the  light 
sources; 
Fig.  8  is  a  chart  illustrating  the  standards  for  col- 

our  discrimination  in  the  case  two  different  light 
sources  are  employed; 
Figs.  9Aand  9B  are  views  for  illustrating  a  meth- 
od  of  detecting  the  quantity  of  light  emitted  by 

5  light  sources; 
Fig.  1  0  is  a  flow  chart  illustrating  a  process  for  re- 
cording  document  data  of  different  colours  dis- 
criminatively  with  different  monochromatic  pat- 
terns  in  a  monochromatic  facsimile; 

10  Fig.  11  is  a  chart  showing  an  example  of  a  mono- 
chromatic  display  generated  through  the  process 
illustrated  in  Fig.  10; 
Fig.  12  is  a  view  illustrating  a  processing  for  pre- 
venting  erroneous  colour  discrimination  in  a  gray 

15  region  surrounding  a  character; 
Fig.  13  is  a  view  showing  a  circuit  configuration 
for  eliminating  an  isolated  point  in  the  colour  iden- 
tification  signal; 
Fig.  14  is  a  view  illustrating  a  shading  waveform 

20  of  a  LED  array; 
Figs.  15,  16  and  18  are  views  showing  basic 
structures  of  the  distortion  correcting  circuits  ac- 
cording  to  the  invention  implemented  in  software; 
Fig.  17  is  a  view  showing  a  structure  of  the  cor- 

25  rection  circuit  including  a  plurality  of  shading  wa- 
veform  memories;  and 
Fig.  19  is  a  view  showing  a  structure  of  a  distor- 
tion  correcting  LSI  circuit  according  to  an  embodi- 
ment  of  the  present  invention. 

30 
DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Now,  the  present  invention  will  be  described  in 
35  conjunction  with  exemplary  embodiments  thereof  on 

the  assumption,  by  way  of  example,  that  the  docu- 
ment  whose  image  data  to  be  processed  is  prepared 
in  two  colours,  i.e.  red  and  black.  Referring  to  Fig.  1, 
a  predetermined  region  of  a  document  4  carrying  col- 

40  our  information  and  disposed  at  a  predetermined 
reading  position  is  illuminated  by  means  of  two  sourc- 
es  having  different  spectral  characteristics  such  as, 
for  example,  a  light  emission  diode  (LED)  array  2  and 
a  fluorescent  lamp  1,  where  by  a  light  or  optical  image 

45  of  the  abovementioned  predetermined  region  of  the 
document  4  is  focussed  onto  an  image  sensor  6 
through  a  lens  5.  The  LED  array  2  is  turned  on  and 
off  at  a  timing  corresponding  to  a  one-line  reading 
period  by  an  on/off  switch  circuit  7,  as  will  hereinafter 

so  be  described  in  more  detail. 
A  distortion  correcting  circuit  8  performs  correc- 

tion  of  distortion  and  digitization  of  the  signal  output- 
ted  from  the  image  sensor  6,  the  output  signal  of  the 
distortion  correcting  circuit  8  being  then  supplied  to 

55  both  a  colour  separating  circuit  9  and  a  light  quantity 
ratio  detecting  circuit  12.  In  the  light  quantity  ratio  de- 
tecting  circuit  12,  the  ratio  of  the  quantity  of  light  be- 
tween  the  fluorescent  lamp  1  and  the  LED  array  2  is 
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arithmetically  determined  on  the  basis  of  the  quantity 
of  light  available  from  illumination  with  only  the  fluor- 
escent  lamp  1  and  the  quantity  of  light  available  when 
both  of  the  fluorescent  lamp  1  and  the  LED  array  2  are 
simultaneously  turned  on  for  the  illumination.  The  re- 
sult  of  the  arithmetic  operation  executed  by  the  light 
quantity  ratio  detecting  circuit  12  is  supplied  to  the 
colour  separating  circuit  9. 

In  the  colour  separating  circuit  9,  colour  signals 
corresponding  to  black  and  red  are  discriminatively 
detected  on  the  basis  of  the  data  supplied  from  the 
distortion  correcting  circuit  8  and  the  result  of  the  ar- 
ithmetic  operation  performed  by  the  light  quantity  ra- 
tio  detecting  part  12,  whereupon  both  the  colour  sig- 
nals  are  separated  from  each  other.  The  signals  re- 
sulting  from  the  colour  separation  are  coded  by  a 
transmitting  unit  10  to  be  transmitted  externally  by 
way  of  a  transmission  path  13  such  as  a  telephone 
line.  In  this  transmission,  the  red  coloursignal  and  the 
black  colour  signal  separated  each  other  on  the  line- 
by-line  basis  are  transmitted  in  series.  Alternatively, 
the  red  and  black  colour  signals  may  be  transmitted 
in  series  in  a  packet  for  every  predetermined  number 
of  lines  on  the  document. 

The  colour  signal  incoming  from  other  facsimile 
equipment  is  decoded  in  the  transmitting/receiving 
unit  10,  the  results  of  the  decoding  being  recorded  by 
a  recorder  11. 

According  to  one  of  the  features  of  the  present  in- 
vention,  changing-over  of  shading  waveforms  is 
taught  because  there  are  employed  such  light  sourc- 
es  (i.e.  the  fluorescent  lamp  and  the  LED  array)  which 
exhibit  remarkable  difference  in  the  shading  wave- 
form.  At  this  juncture,  the  term  "shading"  should  be 
elucidated.  In  the  photoelectric  conversion  of  a  pic- 
ture,  low-frequency  noise  is  contained  in  the  picture 
or  video  signal  resulting  from  the  photo-electric  con- 
version  because  of  various  causes  such  as  nonuni- 
formity  in  luminance  of  the  illuminating  light  sources 
used  for  reading  the  document,  lowering  of  peripheral 
luminous  intensity  brought  about  by  the  lens  system 
and/or  nonlinearity  in  the  sensitivity  of  the  image  sen- 
sor.  Such  low-frequency  noise  is  referred  to  as  the 
shading  or  shading  waveform.  The  shading  not  only 
assumes  different  waveforms  in  dependence  on  the 
types  of  the  light  sources  but  also  vary  even  in  one 
and  the  same  light  source  as  a  function  of  time  elapse 
immediately  following  the  turn-on  of  the  light  source. 
Accordingly,  a  reference  shading  waveform  used  for 
eliminating  error  ascribable  to  the  shading  effect 
should  preferably  be  corrected  with  an  appropriate 
timing.  An  example  of  the  shading  waveform  in  a  pic- 
ture  signal  obtained  by  using  a  LED  illumination  is  il- 
lustrated  in  Fig.  14.  The  shading  waveform  resulting 
from  the  illumination  with  a  fluorescent  lamp  is  of  a 
smooth  drum-like  form.  However,  since  the  liminous 
intensity  of  the  fluorescent  lamp  is  about  ten  times  as 
high  as  that  of  the  LED  array,  the  synthesized  shading 

waveform  produced  when  both  the  fluorescent  lamp 
and  the  LED  are  simultaneously  lit  assumes  a  wave- 
form  in  which  saw  waves  of  small  amplitudes  and 
short  period  are  superposed  on  the  drum-like  shading 

5  waveform  produced  upon  illumination  with  the  fluor- 
escent  lamp,  as  will  be  seen  in  Fig.  14. 

It  is  possible  to  cope  with  the  noise  or  shading  wa- 
veform  through  a  level  adjustment  with  the  aid  of  only 
one  type  of  reference  shading  waveform  when  fluor- 

10  escent  lamps  of  different  colours  are  used.  However, 
when  the  LED  array  is  used  as  the  illuminating  light 
source  in  combination  with  the  fluorescent  lamp,  it  is 
desirable  to  prepare  a  plurality  of  reference  shading 
waveforms  and  change  over  them  at  an  appropriate 

15  timing. 
Fig.  2  illustrates  in  a  flow  chart  a  document  read 

processing  executed  by  the  system  shown  in  Fig.  1. 
Referring  to  Fig.  2,  the  fluorescent  lamp  1  is  first  lit 
(step  201).  Subsequently,  a  document  supporting 

20  plate  coloured  uniformly  in  white  which  also  serves  as 
a  document  feeding  plate  is  read  under  illumination 
only  by  the  fluorescent  lamp  1  ,  whereupon  the  signal 
waveform  outputted  from  the  image  sensor  6  is  stor- 
ed  as  a  reference  shading  waveform  SHO  for  the  data 

25  in  black  (step  202).  Subsequently,  the  LED  array  2  is 
lit  (step  203),  and  the  corresponding  signal  waveform 
produced  by  the  image  sensor  6  is  stored  as  a  refer- 
ence  shading  waveform  SHI  for  the  data  in  red  (step 
204).  The  LED  array  2  is  then  turned  off  (step  205). 

30  Subsequently,  presence  or  absence  of  a  docu- 
ment  to  be  next  transmitted  is  checked  at  a  step  206. 
This  can  be  accomplished  by  determining  whether  a 
signal  DET-A  produced  by  a  switch  21  (Fig.  1)  actu- 
ated  in  response  to  the  presence  of  the  succeeding 

35  document  20  is  on  (present)  or  not.  When  the  signal 
DET-A  is  on,  this  means  that  the  document  to  be 
transmitted  is  present.  Accordingly,  it  is  then  checked 
whether  or  not  the  document  20  is  in  the  reading  pos- 
ition  at  which  the  document  is  to  be  read.  This  can  be 

40  realized  by  determining  whether  or  not  a  signal  BET- 
B  produced  by  a  switch  22  (shown  in  Fig.  1)  actuated 
in  response  to  the  presence  of  the  document  at  the 
reading  position  is  on  (step  207).  When  the  signal 
DET-B  is  off  (absent),  a  motor  PM  (not  shown)  for 

45  document  transportation  is  driven  until  the  signal 
DET-B  is  detected  (step  208),  to  thereby  feed  the 
document  to  the  reading  position.  When  the  signal 
DET-B  is  on,  the  processing  proceeds  to  a  step  209 
where  the  reference  shading  waveform  SHO  for  the 

so  data  in  black  is  regenerated  to  be  referred  to  for  cor- 
recting  the  shading  distortion  for-the  data  in  black  in- 
putted  by  reading  the  document  20  under  illumination 
by  the  fluorescent  lamp  1  (step  210),  the  level  of  the 
data  signal  undergone  the  shading  distortion  correc- 

55  tion  being  then  determined.  For  particulars  of  the 
shading  or  distortion  correction,  reference  may  be 
made,  for  example,  to  "Image  signal  processing  LSI 
for  facsimile"  in  "Periodical  of  The  Institute  of  Elec- 

4 
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tronics  And  Communication  Engineers  of  Japan",  Vol. 
J68-B,  No.  1  (January,  1985)  pages  53  to  60. 

Next,  the  LED  2  is  lit  (step  211  ),  and  the  reference 
shading  waveform  SHI  for  the  data  in  red  is  regener- 
ated  (step  212).  By  referring  to  this  reference  shading 
waveform  SHI,  the  shading  distortion  of  the  red  data 
signal  inputted  subsequently  is  corrected,  being  fol- 
lowed  by  the  determination  of  the  level  of  the  resulting 
red  data  signal  (step  213).  Upon  completed  reading  or 
inputting  of  the  red  data,  the  LED  array  2  is  turned  off 
(step  214).  Subsequently,  the  motor  is  driven  by  one 
step  to  feed  the  document  by  a  predetermined  dis- 
tance  (step  215),  whereupon  it  is  checked  with  the  aid 
of  the  signal  DET-B  whether  the  reading  operation  of 
the  document  has  been  completed  (step  216).  More 
specifically,  when  the  signal  DET-B  is  in  the  on-state, 
it  is  decided  that  the  reading  of  the  document  has  not 
yet  been  completed,  whereon  the  step  209  is  re- 
sumed,  being  followed  by  the  repeated  execution  of 
the  sequence  up  to  the  step  215.  On  the  other  hand, 
when  the  signal  DET-B  is  off  (absent),  decision  is 
made  that  the  read  operation  of  the  document  has 
been  completed.  Then,  the  processing  returns  to  the 
step  206  where  it  is  decided  whether  or  not  a  docu- 
ment  next  to  be  transmitted  is  present  or  not.  In  case 
the  next  document  is  present,  the  step  207  is  re- 
gained,  whereupon  the  sequence  or  routine  of  the 
steps  209  to  216  is  repeated.  Otherwise,  the  fluores- 
cent  lamp  1  is  turned  off  (step  217).  The  document 
reading  operation  thus  comes  to  an  end. 

Fig.  3  is  a  timing  diagram  for  illustrating  a  se- 
quence  of  the  operations  involved  in  the  document 
reading  operation  described  above.  In  succession  to 
the  feeding  or  transportation  of  a  document  by  driving 
the  motor  with  a  trigger  signal  (c),  the  document  read- 
ing  operation  is  started  when  the  document  read  ena- 
bling  signal  DET-B  is  detected,  as  shown  as  (f)  in  Fig. 
3. 

As  first  the  fluorescent  lamp  is  lit  as  shown  at  (e) 
and  the  reference  shading  waveform  SHO  to  be  refer- 
red  to  when  the  data  in  black  is  read  is  regenerated. 
Next,  a  line  synchronizing  signal  (a)  is  generated  to 
read  the  data  in  black  (b).  Then,  the  LED  array  is 
turned  on,  as  shown  at  (d),  the  reference  shading  wa- 
veform  SHI  to  be  consulted  upon  reading  the  data  in 
red  is  regenerated  and  the  data  in  red  is  read  as 
shown  at  (b).  Subsequently,  the  LED  is  turned  off 
upon  completion  of  the  document  read  operation  for 
one  line.  Then,  the  motor  trigger  signal  (c)  is  again  ac- 
tivated  for  feeding  the  document  by  the  inter-line  dis- 
tance,  whereupon  the  data  reading  operation  is  per- 
formed  for  the  next  line  of  the  document  by  repeating 
the  operation  sequence  mentioned  above. 

In  this  manner,  the  document  read  operation  is  re- 
peated  on  a  line-by-line  base  so  long  as  the  document 
is  resident  at  the  reading  region. 

As  will  be  understood  from  the  above  description 
made  by  reference  to  the  flow  chart  and  the  timing 

chart  shown  in  Figs.  2  and  3,  it  is  required  to  regen- 
erate  two  reference  shading  waveforms  for  each  line 
since  reading  of  the  data  is  performed  twice,  i.e.  read- 
ing  of  the  black  data  and  reading  of  the  red  data  in 

5  succession  during  a  period  for  reading  the  data  of  one 
line.  Saying  in  another  way,  the  reference  shading 
waveforms  must  be  regenerated  twice  in  total  for 
each  line  of  the  document. 

In  this  conjunction,  it  should  however  be  men- 
10  tioned  that  when  the  reading  sequence  is  realized 

such  that  the  reading  of  data  in  black  and  red  per- 
formed  in  this  order  for  one  line  is  then  followed  by  the 
reading  of  a  next  line  first  for  the  red  data  and  then 
the  black  data  in  the  order  reverse  to  the  preceding 

15  line  reading,  the  regeneration  of  the  reference  shad- 
ing  waveform  need  not  be  performed  twice  but  regen- 
eration  of  the  reference  shading  waveform  only  once 
is  sufficient. 

Figs.  4Aand  4B  illustrate  the  concept  underlying 
20  the  colour  separation.  More  particularly,  Fig.  4A 

shows  signal  waveforms  produced  upon  reading  data 
in  red  (R),  green  (G),  blue  (B)  and  black  (BL),  respec- 
tively,  under  illumination  with  a  green  fluorescent 
lamp.  In  the  figure,  Vw  represents  the  white  level  cor- 

25  responding  to  a  wholly  white  sheet,  while  VBL  repre- 
sents  the  black  level  corresponding  to  a  wholly  black 
sheet.  All  the  levels  of  the  data  signals  resulting  from 
a  document  lie  between  Vw  and  VBL.  A  level  W  repre- 
sents  the  ground  colour  density  of  the  document,  and 

30  VTH  represents  a  threshold  level  for  binary  coding. 
Level  higher  than  the  threshold  level  represents  that 
the  corresponding  data  is  white,  while  level  lowerthan 
the  threshold  level  VTH  indicates  that  the  correspond- 
ing  data  is  coloured.  In  Fig.  4A,  the  green  level  G  is 

35  higher  than  the  threshold  level.  This  is  because  the 
green  fluorescent  lamp  is  employed. 

In  the  case  illustrated  in  Fig.  4B,  illumination  in 
red  by  the  LED  array  is  employed  in  addition  to  the  il- 
lumination  by  the  fluorescent  lamp.  As  will  be  seen, 

40  the  white  level  Vw,  and  the  red  level  (R)  become  high- 
er.  However,  increasing  in  the  black  level  BL',  green 
level  (G')  and  the  blue  level  (B')  is  only  a  little. 

Referring  to  Fig.  5  in  which  the  signal  level  under 
simultaneous  illumination  by  both  the  fluorescent 

45  lamp  and  the  LED  array  is  taken  along  the  ordinate 
with  the  signal  level  under  illumination  only  by  the  flu- 
orescent  lamp  being  taken  along  the  abcissa.  In  this 
figure,  a  solid  line  51  indicates  that  the  quantity  of 
light  undergoes  no  change  even  when  the  illumina- 

50  tion  by  the  LED  array  is  added,  while  a  solid  line  53 
indicates  that  the  quantity  of  light  is  increased  by  ad- 
dition  of  the  illumination  with  the  LED  array.  In  Fig.  5, 
the  maximum  quantity  of  light  in  each  illumination  is 
so  standardized  as  to  correspond  to  the  maximum 

55  value  of  the  signal  level.  Consequently,  the  signal  lev- 
el  of  "15"  attained  under  illumination  only  by  the  flu- 
orescent  lamp  may  assume  a  level,  for  example,  of 
"13"  under  illumination  by  both  the  fluorescent  lamp 

5 
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and  the  LED  array.  The  loss  corresponding  to  the  dif- 
ference  of  "2"  in  the  signal  level  indicates  that  the  il- 
lumination  by  the  LED  array  is  not  reflected  additively 
onto  the  image  sensor  output  signal  because  of  ab- 
sorption  of  the  red  light  component. 

As  will  be  seen  in  Fig.  5,  it  is  possible  to  separate 
red  and  black  signals  by  making  use  of  such  a  bound- 
ary  established  between  the  solid  line  curves  51  and 
53  with  distances  therefrom  proportional  to  the  quan- 
tities  of  light  of  the  fluorescent  lamp  and  the  LED  ar- 
ray,  respectively,  as  indicated  by  a  broken  line  52.  In 
this  conjunction,  separation  between  white  and  red 
components  as  well  white  and  black  components  can 
be  effectuated  by  making  use  of  such  a  threshold  val- 
ue  as  represented  by  a  broken  line  54. 

Fig.  19  shows  a  structure  of  a  distortion  correct- 
ing  LS1  1720  designed  for  two-colour  facsimile  equip- 
ment.  A  shading  signal  derived  by  reading  a  colour 
standard  by  the  image  sensor  is  sampled  by  a  sample 
and  hold  (S/H)  circuit  1700  to  be  subsequently  input- 
ted  to  an  analogue-to-digital  or  A/D  converter  1706. 
On  the  other  hand,  a  white  peak  detector  1701  de- 
tects  the  peak  level  of  illumination  only  by  the  fluor- 
escent  lamp  (white),  while  a  red  peak  detector  1703 
detects  the  peak  level  of  the  illumination  by  both  the 
fluorescent  lamp  and  the  LED  array  (red).  More  spe- 
cifically,  the  white  peak  level  is  detected  by  reading 
a  plate  or  sheet  in  white  under  illumination  with  only 
the  fluorescent  lamp,  while  the  red  peak  level  is  de- 
tected  by  reading  the  same  white  plate  under  simul- 
taneous  illumination  by  both  the  fluorescent  lamp  and 
the  LED  array.  The  white  and  red  peak  levels  are  uni- 
tized  for  the  peak  control  performed  when  a  white 
shading  waveform  SHO  and  the  red  shading  wave- 
form  SHI  are  regenerated  through  a  white  shading 
storage/regeneration  processing  circuit  1702  and  a 
red  shading  storage/regeneration  processing  circuit 
1  704,  respectively. 

The  output  signal  of  the  sample  and  hold  circuit 
1700  is  additionally  supplied  to  the  white  shading  stor- 
age/regeneration  processing  circuit  1702  and  the  red 
shading  storage/regeneration  processing  circuit  1  704 
to  undergo  A/D  conversion  for  subsequent  data  com- 
pressions  by  a  white  modulator  1706  and  a  red  mod- 
ulator  1702,  respectively,  the  results  of  the  data  com- 
pressions  being  stored  in  a  white  shading  RAM  (ran- 
dom  access  memory)  1708  and  a  red  shading  RAM 
1709,  respectively.  The  white  shading  waveform  and 
the  red  shading  waveform  are  inputted  on  a  time- 
serial  basis,  as  described  hereinbefore  in  conjunction 
with  the  steps  202  and  204  shown  in  Fig.  2. 

When  a  document  is  being  read  by  the  image 
sensor  under  illumination  with  the  fluorescent  lamp, 
the  signal  from  the  white  shading  RAM  1708  is  ex- 
tended  by  the  white  modulator  1706  and  undergoes 
adjustment  of  the  peak  level  and  D/A  conversion  in 
the  white  shading  storage/regeneration  processing 
circuit  1702  to  be  subsequently  inputted  to  the  A/D 

converter  1  706  as  the  white  reference  level  by  way  of 
a  switch  1  705.  On  the  other  hand,  when  the  document 
is  read  under  illumination  with  both  the  fluorescent 
lamp  and  the  LED,  the  white  reference  level  is  gener- 

5  ated  through  the  similar  processing  by  the  red  mod- 
ulator  1  707  and  the  red  shading  storage/regeneration 
circuit  1704  to  be  inputted  to  the  A/D  converter  1706 
as  the  white  reference  level  bywayofthe  switch  1705. 

The  change-over  of  the  switch  1  705  is  effected 
10  under  the  control  of  a  switching  register  1712.  In  that 

case,  the  change-over  of  the  switch  1712  may  be  per- 
formed  at  the  timing  corresponding  to  the  steps  210 
and  213  when  the  black  and  red  data  are  serially  in- 
putted  on  the  line-by-line  basis  as  described  herein- 

15  before  by  reference  to  Fig.  2.  Alternatively,  the  switch 
1  705  may  be  changed  over  such  that  the  black  data 
is  first  transmitted,  being  followed  by  transmission  of 
the  red  data  on  a  page-by-page  basis  of  the  docu- 
ments.  In  any  case,  the  command  to  the  switching 

20  register  1712  may  be  issued  by  an  external  micropro- 
cessing  unit  (MPU)  or  alternatively  by  an  appropriate 
internal  circuit  in  an  automatic  manner. 

In  the  A/D  converter  1706,  the  white  reference 
level  inputted  thereto  through  the  switch  1705  and  a 

25  black  reference  level  prepared  separately  are  utilized 
as  the  highest  and  lowest  level  references,  respec- 
tively,  for  determining  relative  levels  of  the  black  and 
red  data  signals  inputted  directly  from  the  circuit  1  700 
(at  the  steps  210  and  213  in  Fig.  2,  respectively), 

30  wherein  the  relative  levels  thus  determined  are  con- 
verted  into  corresponding  digital  values.  On  the  basis 
of  both  the  signal  levels,  discriminative  colour  identi- 
fication  is  performed  through  the  processing  descri- 
bed  hereinafter.  At  this  juncture,  it  should  be  men- 

35  tioned  that  the  black  reference  level  may  be  preset  in- 
ternally  of  the  converter  1706  or  alternatively  the 
black  reference  level  may  be  supplied  externally  from 
a  memory  (not  shown). 

The  multi-colour  data  transmission  can  be  car- 
40  ried  out  in  the  manner  described  above  in  principle. 

However,  there  remain  two  important  problems  to  be 
solved.  One  is  concerned  with  the  accuracy.  More 
specifically,  there  are  commonly  employed  sixteen 
levels  to  be  handled  in  the  facsimiles.  Further,  the  lu- 

45  minance  of  light  emitted  by  the  LED  is  in  as  low  a 
range  as  one  fifth  of  that  of  the  fluorescent  lamp.  As 
the  consequence,  the  number  of  the  levels  which  can 
be  made  use  of  in  the  colour  separation  is  only  one 
or  two,  making  unavailable  any  margin  in  the  colour 

so  identification  ordiscrimination.  Thus,  when  reflection 
of  red  light  component  from,  for  example,  a  region  in 
gray  becomes  significant  in  the  read  operation  under 
illumination  with  the  LED  array,  a  false  colour  discrim- 
ination  may  be  made  that  the  gray  region  is  errone- 

55  ously  taken  for  the  red  region.  In  particular,  such  er- 
roneous  determination  is  most  likely  to  be  made  upon 
reading  of  the  surroundings  of  characters  and  thin 
lines. 

6 
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The  above  problem  may  be  solved  by  increasing 
the  number  of  the  levels  available  in  the  reading  op- 
eration,  which  however  results  in  an  untolerable  in- 
crease  in  the  cost  of  the  equipment. 

Under  the  circumstances,  a  scheme  illustrate  in 
Figs.  6Aand  6B  is  adopted  according  to  a  teaching  of 
the  present  invention.  More  specifically,  the  reading 
sequence  described  hereinbefore  by  reference  to 
Figs.  2  and  3  are  so  modified  that  data  62  is  read  at 
the  start  of  the  period  for  reading  one  line  under  illu- 
mination  by  both  the  fluorescent  lamp  and  the  LED  ar- 
ray,  as  is  illustrated  in  Fig.  6A.  At  that  time,  as  a  shad- 
ing  waveform  63  to  serve  as  the  wholly  white  refer- 
ence  level,  the  data  is  employed  which  is  obtained  by 
reading  a  white  plate  in  precedence  to  the  reading  of 
document  under  illumination  by  both  the  fluorescent 
lamp  and  the  LED  array.  In  Fig.  6A,  a  broken  line  61 
represents  the  wholly  black  reference  level  and  cor- 
responds  to  a  quotient  resulting  from  the  division  of 
the  wholly  white  reference  level  63  by  a  certain  con- 
stant. 

Next,  the  LED  array  is  turned  off,  as  is  illustrated 
in  Fig.  6B,  and  the  data  62  as  read  previously  are  writ- 
ten  as  the  shading  waveform  66  to  serve  as  the  wholly 
white  reference  level.  Consequently,  the  wholly  black 
reference  level  determined  from  the  waveform  66  as- 
sumes  a  waveform  such  as  the  waveform  64.  In  this 
state,  the  document  read  signal  is  inputted  to  deter- 
mine  the  level  of  the  data  signal  by  reference  to  the 
waveforms  66  and  64,  which  level  then  assumes  the 
waveform  designated  by  a  numeral  65.  In  this  man- 
ner,  change  in  the  signal  resulting  from  the  turn  on 
and  off  of  illumination  by  the  LED  can  be  magnified 
to  ensure  an  improved  accuracy  of  the  colour-de- 
pendent  read  operation. 

The  other  problem  involved  in  realization  of  the 
colour  separation  in  the  facsimile  can  be  seen  in  that 
the  light  emission  characteristics  of  the  fluorescent 
lamp  and  the  LED  vary  as  a  function  of  temperature. 

Fig.  7  graphically  illustrates  the  light  emission 
characteristics  of  concern,  wherein  the  time  lapse 
from  the  lighting  is  taken  along  the  abscissa  with  the 
relative  luminances  of  the  fluorescent  lamp  and  the 
LED  being  taken  along  the  ordinate.  Referring  to  the 
figure,  the  relative  luminance  of  the  fluorescent  lamp 
changes  as  indicated  by  a  solid  line  curve  72,  while 
that  of  the  LED  changes  in  such  a  manner  as  indicat- 
ed  by  a  broken  line  curve  71.  Thus,  there  may  arise 
falsified  colour  determination  due  to  this  difference  in 
luminance.  More  particularly,  a  low  temperature  pre- 
vails  immediately  after  the  power-on  of  the  LED  and 
the  fluorescent  lamp.  In  this  state,  although  the  LED 
operates  with  a  high  emission  efficiency,  the  fluores- 
cent  lamp  is  at  a  low  output  level.  As  the  time  elapses 
with  the  temperature  being  progressively  increased, 
the  light  emission  efficiency  of  the  LED  array  is  low- 
ered  while  the  output  light  level  of  the  fluorescent 
lamp  temporarily  increases.  In  due  course  of  time, 

both  the  light  sources  become  stable.  In  this  conjunc- 
tion,  it  is  noted  that  the  facsimile  equipment  is  often 
used  in  the  state  in  which  the  LED  and  the  fluorescent 
lamp  are  both  in  the  instable  state.  In  the  case  of  the 

5  monochromatic  facsimile,  the  above-mentioned 
problem  can  be  solved  simply  by  controlling  the  quan- 
tity  of  light  so  as  to  be  constant  in  the  reading  opera- 
tion.  However,  in  the  two-colour  facsimile,  the  para- 
meters  for  the  colour  separation  must  also  be  control- 

10  led  correspondingly. 
Fig.  8  shows  an  example  of  a  colour  separation 

reference  table  to  be  referred  to  upon  discrimination 
or  identification  of  colours.  This  table  is  so  prepared 
that  colours  can  be  discriminatively  identified  in  de- 

ls  pendence  on  the  signal  level  obtained  under  illumin- 
ation  by  both  the  fluorescent  lamp  and  the  LED  and 
the  increment  in  the  signal  level  (decrement  in  case 
the  standardization  illustrated  in  Fig.  5  is  adopted).  A 
number  of  such  tables  are  prepared  in  consideration 

20  of  the  ratio  in  the  quantity  of  light  between  the  fluor- 
escent  lamp  and  the  LED  which  ratio  varies  as  a  func- 
tion  of  the  temperature  as  described  above,  wherein 
the  tables  thus  prepared  are  changed  over  from  one 
to  another  so  that  correct  colour  identification  can  be 

25  realized  constantly. 
Methods  of  detecting  the  quantities  of  light  emit- 

ted  by  the  fluorescent  lamp  and  the  LED  array  will 
now  be  described  by  referring  to  Figs.  9A  and  9B,  in 
which  Fig.  9A  shows,  by  way  of  example,  a  signal  ob- 

30  tained  in  the  document  reading  operation  based  on  a 
teaching  of  the  present  invention.  As  is  shown  in  Fig. 
9B,  a  region  92  in  a  colour  to  serve  as  the  reference 
for  the  colour  separation  is  provided  in  a  white  plate 
91  outside  of  the  region  where  the  document  can  be 

35  read.  When  a  document  90  is  inserted  in  the  facsimile 
equipment,  the  reading  operation  is  of  course  per- 
formed  for  the  document.  However,  when  the  docu- 
ment  90  is  absent,  the  white  plate  91  is  read  for  gen- 
erating  the  shading  waveform  and  other.  In  Fig.  9A, 

40  reference  numerals  93  and  95  designate  signals  re- 
sulting  from  reading  of  the  white  plate  91  and  the  ref- 
erence  colour  92,  respectively,  under  illumination  by 
both  the  fluorescent  lamp  and  the  LED  array,  and  nu- 
merals  94  and  96  designates  signals  derived  from  the 

45  reading  of  the  white  plate  91  and  the  reference  colour 
92,  respectively,  under  illumination  only  by  the  fluor- 
escent  lamp.  It  is  possible  to  establish  the  criterion  for 
the  colour  discrimination  on  the  basis  of  the  change 
in  the  level  between  the  signals  95  and  96.  Further, 

so  the  curves  93  and  94  represent  the  shading  wave- 
forms  under  illumination  with  both  the  light  sources 
and  the  fluorescent  lamp  alone,  respectively.  The  de- 
tection  of  these  signals  can  be  achieved  in  the  man- 
ner  described  hereinbefore. 

55  In  realizing  the  two  colour  facsimile  equipment,  it 
is  an  important  problem  from  the  viewpoint  of  the 
manufacturing  cost  in  what  a  structure  the  recorder 
is  to  be  implemented.  Let's  suppose  a  facsimile 
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equipment  which  is  imparted  with  the  two  colour  read- 
ing  capability  and  in  which  the  recording  must  how- 
ever  be  performed  simply  in  one  colour.  It  goes  with- 
out  saying  that,  even  in  the  monochromatic  (one-col- 
our)  recording,  the  image  data  transmitted  as  sepa- 
rated  in  two  colours  must  be  discriminated  or  identi- 
fied  on  a  colour  base. 

Fig.  10  shows  an  exemplary  embodiment  of  a  re- 
corder  of  a  monochromatic  (white  and  black)  facsi- 
mile  equipment  for  recording  the  picture  or  video  data 
sent  thereto,  being  separated  in  two  colours  of  red 
and  black,  in  a  monochromatic  pattern.  In  the  case  of 
the  illustrated  embodiment,  it  is  assumed  that  the  re- 
gion  in  black  of  the  picture  as  received  is  printed  in 
black  dots  over  the  whole  region  while  the  region  in 
red  is  printed  in  black  dots  in  a  lattice-like  pattern  ex- 
cept  for  the  boundary  portion  of  the  red  region,  as  is 
illustrated  in  Fig.  11. 

Now  referring  to  Fig.  10,  upon  reception  of  an  in- 
coming  colour-separated  picture  signal  sent  from  a 
transmitter  such  as  the  transmitter  10  shown  in  Fig. 
1  ,  the  red  signal  is  supplied  to  a  red  region  indicating 
circuit  105  with  the  black  signal  being  furnished  to  a 
black  region  indicating  circuit  106.  Since  the  bound- 
ary  is  necessarily  recorded  in  the  black  dots,  data  109 
to  be  recorded  is  supplied  to  a  boundary  detecting  cir- 
cuit  1  04.  A  lattice  pattern  generator  1  02  generates  "1  " 
and  "0"  signals  alternately  with  a  timing  correspond- 
ing  to  the  lattice  constant.  A  reference  numeral  101 
denotes  a  colour  commanding  switch  for  command- 
ing  which  of  the  red  data  or  the  black  data  is  to  be 
printed  in  the  lattice  pattern.  When  the  red  signal  is 
selected  by  the  colour  designating  switch  101,  a  col- 
our  selector  103  connects  the  input  thereto  from  the 
lattice  pattern  generator  1  02  to  an  output  terminal  110 
which  is  connected  to  one  input  terminal  of  a  AND 
gate  114  for  the  red  signal,  resulting  in  that  the  AND 
gate  114  is  enabled  (on)  and  disabled  (off)  periodical- 
ly  at  the  interval  corresponding  to  the  lattice  constant. 
On  the  other  hand,  one  input  of  an  AND  gate  116  for 
the  black  signal  is  continuously  supplied  with  the  sig- 
nal  "1  "  from  the  other  output  terminal  112  of  the  colour 
selector  103,  whereby  the  AND  gate  is  continuously 
held  in  the  on-state.  It  goes  without  saying  that  the  sit- 
uations  mentioned  above  are  reversed  when  the 
black  signal  is  commanded  to  be  printed  in  the  lattice 
pattern.  By  virtue  of  the  arrangement  described 
above,  the  red  signal  supplied  to  the  other  input  of  the 
AND  gate  114  for  the  red  signal  from  the  red  region 
indicating  circuit  105  is  sent  intermittently  to  the  re- 
corder  11  through  the  AND  gate  114  and  an  OR  gate 
118,  whereby  the  region  originally  in  red  is  printed  in 
the  lattice  pattern.  On  the  hand,  the  black  signal  ap- 
plied  to  the  other  input  of  the  AND  gate  116  from  the 
black  region  indicating  circuit  106  is  continuously 
transferred  to  the  recorder  11  through  the  AND  gate 
116  and  the  OR  gate  118,  whereby  the  region  original- 
ly  in  black  is  printed  in  the  black  dots  of  a  high  density. 

Since  the  boundary  of  the  red  region  is  necessarily 
printed,  the  red  signal  supplied  to  the  red  region  indi- 
cating  circuit  105  is  applied  to  the  boundary,  detector 
1  04,  whereby  portions  of  the  data  to  be  recorded  cor- 

5  responding  to  the  leading  end  and  the  trailing  end  of 
the  red  signal,  respectively,  are  extracted  to  be  sent 
to  the  recorder  11  through  the  OR  gate  118.  Thus,  the 
boundary  is  printed  out  without  fail. 

In  a  practical  application  of  the  recorder  descri- 
10  bed  above,  such  a  restriction  may  be  adopted  that 

specific  data  or  characters  are  to  be  written  thick  in 
red  by  using,  for  example,  a  felt-tip  pen  of  red  ink.  In 
that  case,  only  the  data  or  character  written  in  red  are 
recorded  in  the  black  lattice  patterns  to  be  visually 

15  perceived  in  gray  by  the  addressee  discriminatively 
from  the  other  characters  each  printed  wholly  in 
black.  Reversely,  when  a  document  as  received  is  to 
be  sent  back  with  comments  inserted  therein  in  red  so 
that  the  comments  in  red  may  attract  attention  of  the 

20  original  addresser,  the  comments  in  red  may  be  print- 
ed  out  each  in  black  wholly  with  the  character  in  black 
being  printed  in  the  lattice  pattern. 

Now,  description  will  be  turned  to  exemplary  em- 
bodiments  of  the  facsimile  system  implemented  on 

25  the  basis  of  the  concept  elucidated  above. 
Referring  to  Fig.  15  showing  schematically  sys- 

tem  arrangement  of  the  facsimile  in  terms  of  soft- 
ware,  two  types  of  shading  waveforms  are  previously 
stored  in  a  memory  503  and  loaded  in  a  shading 

30  memory  incorporated  in  a  shading  correction  LSI- 
DIPP  502  of  such  structure  as  shown  in  Fig.  19 
through  a  multiprocessing  unit  (MPU)  501  .  Picture  or 
video  data  as  inputted  is  coded  by  a  coding/decoding 
LSI-DICEP  504  to  be  transmitted  through  a  modem 

35  MODEM  505. 
Fig.  16  shows  functionally  another  embodiment 

of  the  facsimile  in  which  two  shading  correction  LSI- 
DIPP  502'  and  502"  are  used  for  storing  previously 
different  shading  waveforms  in  the  respective  mem- 

40  ories  so  that  either  one  of  two  shading  waveforms  can 
be  read  out  in  the  subsequent  processing  by  the  MPU 
501.  Except  for  this  respect,  the  system  arrangement 
shown  in  Fig.  16  is  same  as  the  one  shown  in  Fig.  15. 

Fig.  1  7  shows  in  a  functional  diagram  still  another 
45  embodiment  of  the  invention  according  to  which  a 

plurality  of  shading  memories  are  provided  in  view  of 
the  disadvantage  of  the  prior  system  in  which  the 
shading  correction  LSI  includes  only  one  shading 
memory. 

so  The  input  signal  5068  from  the  image  sensor  6  is 
applied  to  a  peak  hold  circuit  5066  for  the  purpose  of 
determining  the  quantity  of  light.  More  specifically, 
quantities  of  light  under  illumination  by  the  different 
light  sources  (i.e.  fluorescent  lamp  and  LED),  respec- 

55  tively,  are  held  in  the  peak  hold  circuit  5066.  On  the 
basis  of  the  quantities  of  light  as  placed  in  the  peak 
hold  circuit,  the  light  quantity  ratio  is  arithmetically  de- 
termined  by  a  light  quantity  ratio  detecting  circuit 
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5067,  the  result  of  which  is  messages  to  the  MPU  by 
way  of  a  MPU  interface  bus. 

On  the  other  hand,  a  shading  waveform  is  derived 
from  the  input  signal  5068  and  loaded  in  the  shading 
memory  5061  through  a  shading  waveform  stor- 
age/  regeneration  control  circuit  5065.  The  shading 
memory  5061  includes  two  waveform  memories  5062 
and  5063,  for  waveforms-1  and  -2,  respectively.  By 
changing  over  these  waveform  memories  by  means 
of  a  change-over  switch  5069,  the  corresponding 
shading  waveform  is  supplied  to  an  A/D  converter 
5064. 

Fig.  18  shows  only  functionally  a  facsimile  sys- 
tem  in  which  the  LSI-DIPP  506  of  the  structure  as  the 
shading  correction  DIPP.  Except  for  this  difference, 
the  system  structure  is  same  as  that  shown  in  Fig.  1  5. 
It  should  however  be  noted  that  in  the  system  shown 
in  Fig.  18,  the  change-over  of  the  shading  wave-form 
is  performed  by  the  DIPP  506  itself  without  requiring 
any  intervention  of  the  MPU  501  .  Thus,  significant  im- 
provement  of  the  system  performance  can  be  as- 
sured. 

In  this  manner,  practical  two-colour  facsimile 
equipment  can  be  realized  at  low  cost. 

The  LSI-DIPP  for  document  data  preprocessing 
is  described  in  detail  in  JP-A-60-94576.  The  docu- 
ment  data  coding  and  decoding  LSI-DIPP  is  descri- 
bed  in  detail  in  JP-A-56-126568.  Accordingly,  de- 
tailed  description  of  these  LSIs  will  be  omitted  here. 
For  particulars,  reference  may  be  made  to  the  above- 
mentioned  publications. 

Referring  to  Fig.  12,  description  will  next  be  made 
of  the  means  for  preventing  erroneous  colour  identi- 
fication  of  the  gray  region  surrounding  the  character. 
An  MTF  correcting  circuit  120  is  provided  for  process- 
ing  the  black  data  8  supplied  from  the  distortion  cor- 
recting  unit  8.  In  this  processing,  blackdatalg  of  a  giv- 
en  pixel  (i,  j)  undergone  no  processing  is  corrected  by 
using  the  black  data  lMJ;  ly.^  liij+1;  li+1ij  of  the  pixels 
surrounding  the  given  pixel  in  accordance  with 

f  O.j)  =  3'iJ  -  1/2(lj  .  ij  +  ly  .  1,  ly  +  1,  I,  +  ij) 
for  thereby  obtaining  the  corrected  black  data  f  By 
virtue  of  this  processing,  the  gray  region  surrounding 
the  character  presents  either  white  or  black  data,  al- 
lowing  the  erroneous  colour  identification  to  be  sig- 
nificantly  suppressed. 

It  is  further  noted  that  erroneous  colour  identifi- 
cation  may  often  by  made  for  the  red  region  repre- 
sented  by  the  output  signal  of  the  colour  separation 
circuit  9  when  the  red  region  is  an  isolated  point.  Fig. 
1  3  shows  an  isolated  point  eliminating  circuit  1  30  pro- 
vided  with  a  view  to  excluding  such  erroneous  colour 
identification.  This  circuit  130  is  designed  to  process 
the  red  data  ly  of  a  given  pixel  (ij)  by  using  the  red 
data  lMJ;  ly.   ̂ liij+1;  li+1ij  of  the  pixels  surrounding  the 
given  one  in  accordance  with 

f  <iTj>  =  n  Oi  -  1,j>  -  1>  +  1>  'i  +  1,j) 
When  all  the  red  data  of  the  surrounding  pixels  are 

"0",  the  processed  red  data  f  is  "0"  even  if  the  cor- 
responding  red  data  ly  before  being  processed  as- 
sumes  the  value  of  "1". 

By  combining  the  circuits  shown  in  Figs.  12  and 
5  13,  the  colour  separation  can  be  executed  more  reli- 

ably  and  stably. 
As  will  be  understood  from  the  foregoing  descrip- 

tion,  a  stable  colour  separation  can  be  realized  be- 
cause  the  quantities  of  light  for  illumination  can  be 

10  utilized  as  parameters  for  the  colour  separation  even 
in  the  course  of  document  reading. 

Claims 
15 

1  .  A  multi-colour  document  reading  apparatus  used 
in  a  facsimile  apparatus  for  reading  a  document 
disposed  at  a  predetermined  position  and  con- 
taining  pictures  of  multiple  colours  on  a  line-by- 

20  line  basis  while  identifying  discriminatively  the 
colours,  comprising: 
an  image  sensor  (6)  for  sensing  optical  images  in 
a  predetermined  portion  including  at  least  one 
line  on  said  document  (4;  20)  disposed  at  said 

25  predetermined  position; 
light  source  means  (1;  2)  for  illuminating  at  least 
said  predetermined  portion  selectively  in  one  of 
first  and  second  energized  states  differing  from 
each  other  in  respect  to  the  spectral  characteris- 

30  tics; 
switch  means  (7)  for  energizing  said  light  source 
means  (1;  2)  selectively  for  illuminating  said 
document  (4;  20)  in  one  of  said  first  and  second 
states; 

35  colour  separating  means  (9)  for  identifying  dis- 
criminatively  different  colours  of  the  multi-colour 
pictures  included  in  said  one  line  of  said  docu- 
ment  for  thereby  generating  colour-separated 
picture  signals  representing  the  pictures  of  differ- 

40  ent  colours, 
characterized  in  that 
said  light  source  means  include  a  fluorescent 
lamp  (1)  and  a  light  emission  diode  array  (2), 
wherein  only  said  fluorescent  lamp  is  energized 

45  in  said  first  state,  while  both  of  said  fluorescent 
lamp  and  said  light  emission  diode  array  are 
energized  in  said  second  state; 
distortion  correcting  means  (8)  include  means 
(1  708,  1  709;  5061  ,  5069)  for  storing  first  and  sec- 

50  ond  shading  waveforms  derived  from  data 
sensed  by  said  image  sensor  (6)  for  optical  im- 
ages  of  a  standard  sheet  (91)  of  a  specific  colour 
disposed  at  said  predetermined  position  and  illu- 
minated  by  said  light  source  (1  ;  2)  in  said  first  and 

55  second  energized  states,  respectively,  means 
(1702,  1704;  1706,  1707)  for  reading  out  said  first 
and  second  waveforms  from  said  memory  means 
(1  708,  1  709)  when  said  document  (4;  20)  is  being 
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read  by  said  image  sensor  (6)  on  the  line-by-line 
basis,  and  correcting  means  (MPU,  501)  for  cor- 
recting  first  and  second  line  data  detected  by  said 
image  sensor  from  the  optical  image  on  one  line 
of  said  document  illuminated  by  said  light  source 
means  in  said  first  and  second  states  with  the  aid 
of  said  first  and  second  shading  waveforms  read 
out  from  said  memory  means,  respectively. 

2.  The  multi-colour  document  reading  apparatus 
according  to  claim  1  ,  wherein  said  standard  sheet 
(91)  is  coloured  in  white. 

3.  The  multi-colour  document  reading  apparatus 
according  to  claim  2,  wherein  said  first  data  de- 
rived  upon  reading  one  line  on  said  document  in 
said  first  state  of  said  light  source  means  is  used 
as  said  second  shading  waveform. 

4.  The  multi-colour  document  reading  apparatus 
according  to  claim  1  ,  wherein  said  standard  sheet 
(91)  is  additionally  provided  with  a  region  (92) 
having  a  colour  serving  as  reference  for  the  dis- 
criminative  colour  identification. 

5.  The  multi-colour  document  reading  apparatus 
according  to  claim  4,  wherein  said  additional  col- 
oured  region  (92)  serving  as  reference  for  the  dis- 
criminative  colour  identification  is  provided  on 
said  standard  sheet  (91)  at  such  a  position  where 
said  coloured  region  (92)  can  be  read  in  prece- 
dence  to  every  reading  of  one  line  on  said  docu- 
ment. 

6.  The  multi-colour  document  reading  apparatus 
according  to  claim  5,  wherein  said  standard  sheet 
(91)  is  disposed  outside  of  a  region  where  said 
document  is  read. 

7.  The  multi-colour  document  reading  apparatus 
according  to  claim  1,  further  including  means 
(120;  130)  for  correcting  a  pixel  data  related  to 
each  pixel  of  said  first  line  data  with  the  aid  of  ad- 
jacent  pixel  data,  said  means  (120;  130)  being  in- 
terposed  between  said  distortion  correcting 
means  (8)  and  said  colour  separating  means  (9). 

8.  The  multi-colour  document  reading  apparatus 
according  to  claim  1,  wherein  means  (1708, 
1709)  are  provided  for  storing  said  first  and  sec- 
ond  shading  waveforms  separately  from  each 
other. 

9.  The  multi-colour  document  reading  apparatus 
according  to  claim  1,  wherein  said  distortion  cor- 
recting  means  (8)  and  said  memory  means 
(1708,  1709)  for  storing  the  first  and  second 
shading  waveforms,  respectively,  is  formed  in  a 

semiconductor  integrated  circuit. 

10.  Amulti-colourfacsimile  system  comprising  a  mul- 
ti-colour  document  reading  apparatus  according 

5  to  claim  1,  including  transmitting  means  (10)  for 
transmitting  externally  said  colour-separated  pic- 
ture  signals  generated  by  said  multi-colour  docu- 
ment  reading  apparatus,  and  recording  means 
(111)  for  recording  a  picture  represented  by  said 

10  colour-separated  picture  signal  in  one  colour. 

11.  The  multi-colour  facsimile  system  according  to 
claim  10,  wherein  said  recording  means  records 
data  regions  of  different  colours  represented  by 

15  said  colour-separated  signal  in  different  patterns 
of  one  colour. 

12.  The  multi-colour  facsimile  system  according  to 
claim  11,  wherein  said  one  colour  is  black,  said 

20  different  patterns  differing  in  respect  to  the  den- 
sity  of  black  dots. 

13.  The  multi-colour  facsimile  system  according  to 
claim  12,  wherein  said  density  of  the  black  dots 

25  in  changed  by  dispersing  white  dots  in  the  black 
region. 

14.  The  multi-colour  facsimile  system  according  to 
claim  13,  wherein  said  white  dots  are  disposed  in 

30  a  lattice-like  form  within  said  black  region. 

15.  The  multi-colour  facsimile  system  according  to 
claim  14,  wherein  said  white  dots  located  on  the 
boundary  of  said  black  region  are  replaced  by  the 

35  black  dots. 

16.  The  multi-colour  facsimile  system  according  to 
claim  12,  the  different  colours  of  said  document 
being  black  and  red,  wherein  both  black  and  red 

40  regions  are  recorded  in  black  dots,  while  the  red 
region  is  recorded  with  a  lower  density  of  the 
black  dots  than  the  black  region. 

17.  The  multi-colour  facsimile  system  according  to 
45  claim  12,  the  different  colours  of  said  document 

being  black  and  red,  wherein  both  black  and  red 
regions  are  recorded  in  black  dots,  the  black  re- 
gion  being  recorded  with  a  lower  density  of  the 
black  dots  than  the  red  region. 

50 
18.  The  multi-colour  facsimile  system  according  to 

claim  10,  wherein  said  first  and  second  shading 
waveforms  are  serially  read  out  upon  every  read- 
ing  of  a  line  of  said  document  on  a  line-by-line  ba- 

55  sis. 

19.  The  multi-colour  document  reading  apparatus 
according  to  claim  1  ,  wherein  said  switch  means 
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(7)  changes  over  the  energization  of  said  light 
source  means  (1;  2)  such  that  said  light  source 
means  assumes  one  of  said  first  and  second 
states  whenevera  period  during  which  one  line  of 
said  document  is  read  is  started  and  assumes  the 
other  state  at  the  end  of  said  period. 

20.  The  multi-colour  document  reading  apparatus 
according  to  claim  1,  wherein  said  switch  means 
(7)  changes  over  the  energization  of  said  light 
source  means  (1  ;  2)  such  that  the  state  assumed 
by  said  light  source  means  at  the  end  of  period  for 
reading  one  line  on  said  document  is  same  as  the 
state  assumed  by  said  light  source  means  at  the 
start  of  the  period  for  reading  a  succeeding  one 
line. 

21.  The  multi-colour  document  reading  apparatus 
according  to  claim  1  ,  further  including  means  (12) 
for  determining  ratio  between  the  quantity  of  light 
in  said  first  state  of  said  light  source  means  and 
the  quantity  of  light  in  said  second  state  of  said 
light  source  means,  said  ratio  being  used  for  said 
discriminative  colour  identification. 

22.  The  multi-colour  document  reading  apparatus 
according  to  claim  4,  wherein  said  ratio  is  deter- 
mined  every  time  before  one  line  on  said  docu- 
ment  is  read. 

23.  The  multi-colour  document  reading  apparatus 
according  to  claim  1,  wherein  said  colour-sepa- 
rated  picture  signal  generated  by  said  colour  sep- 
arating  means  (9)  comprises  a  red  signal  indicat- 
ing  a  red  picture  on  said  document  and  a  black 
signal  indicating  a  black  picture  on  said  docu- 
ment,  further  including  means  (120;  130)  for 
transforming  a  pixel  data  of  significance  corre- 
sponding  to  one  pixel  of  said  red  signal  into  data 
of  non-significance  when  pixel  data  of  all  pixels 
located  in  a  specific  positional  relation  closely  to 
said  one  pixel  are  of  no  significance. 

Patentanspruche 

1.  Lesegerat  fur  mehrfarbige  Dokumente  zur  Ver- 
wendung  in  einem  Facsimile-Gerat  zum  Lesen 
eines  an  vorbestimmter  Position  angeordneten 
und  mehrfarbige  Bilder  enthaltenen  Dokuments 
auf  einer  Zeile-Fur-Zeile-Basis  mit  unterschei- 
dender  Identifikation  der  Farben,  enthaltend: 
einen  Bildsensor  (6)  zum  Abtasten  optischer  Bil- 
der  in  einem  vorbestimmten  Abschnitt,  der  we- 
nigstens  eine  Zeile  auf  dem  an  der  vorbestimm- 
ten  Position  angeordneten  Dokument  (4;  20)  um- 
falit: 
eine  Lichtquellenvorrichtung  (1;  2)  zur  Beleuch- 

tung  wenigstens  des  vorbestimmten  Abschnitts 
wahlweise  in  einem  von  ersten  und  zweiten 
Schaltzustanden,  die  sich  voneinander  hinsicht- 
lich  der  Spektralcharakteristik  unterscheiden; 

5  eine  Schaltvorrichtung  (7)  zur  Energiezufuhr  zu 
der  Lichtquellenvorrichtung  (1;  2)  zwecks  wahl- 
weiser  Beleuchtung  des  Dokuments  (4;  20)  in  ei- 
nem  der  ersten  und  zweiten  Schaltzustande; 
eine  Farbtrennvorrichtung  (9)  zurdiskriminieren- 

10  den  Identifikation  verschiedener  Farben  der 
mehrfarbigen  Bilder,  die  in  der  einen  Zeile  des 
Dokuments  enthalten  sind,  urn  dadurch  farbge- 
trennte  Bildsignale  zu  erzeugen,  die  die  Bilder 
verschiedener  Farben  reprasentieren,  dadurch 

15  gekennzeichnet,  daft  die  Lichtquellenvorrich- 
tung  eine  Fluoreszenzlampe  (1)  und  eine  Leucht- 
diodengruppe  (2)  umfalit,  wobei  nurdie  Fluores- 
zenzlampe  im  ersten  Schaltzustand  eingeschal- 
tet  ist,  wahrend  sowohl  die  Fluoreszenzlampe  als 

20  auch  die  Leuchtdiodengruppe  in  dem  zweiten 
Schaltzustand  eingeschaltet  sind; 
eine  Verzerrungskorrekturvorrichtung  (8)  mit 
Mitteln  (1708,  1709;  5061,  5069)  zur  Speiche- 
rung  ersterund  zweiter  schattierenderWellenfor- 

25  men,  abgeleitet  aus  Daten,  die  von  dem  Bildsen- 
sor  (6)  fur  optische  Bilder  eines  Standard  blattes 
(91)  einer  spezifischen  Farbe,  das  an  der  vorbe- 
stimmten  Position  angeordnet  ist,  und  durch  die 
Lichtquellen  (1;  2)  in  dem  ersten  bzw.  zweiten 

30  Schaltzustand  beleuchtet  ist,  abgefuhlt  werden, 
einer  Vorrichtung  (1702,  1704;  1706,  1707)  zum 
Auslesen  erster  und  zweiter  Wellenformen  aus 
der  Speichervorrichtung  (1708,  1709)  wenn  das 
Dokument  (4;  20)  von  dem  Bildsensor  (6)  auf  ei- 

35  ner  Zeile-fur-Zeile-Basis  ausgelesen  wird,  und 
einer  Korrekturvorrichtung  (MPU,  501)  zur  Kor- 
rektur  erster  und  zweiter  Zeilendaten,  detektiert 
von  dem  Bildsensor  aus  dem  optischen  Bild  einer 
Zeile  des  von  der  Lichtquellenvorrichtung  im  er- 

40  sten  und  zweiten  Schaltzustand  beleuchteten 
Dokuments,  mit  Hilfe  der  ersten  und  zweiten 
schattierenden  Wellenformen,  die  jeweils  aus 
der  Speichervorrichtung  ausgelesen  werden. 

45  2.  Lesegerat  fur  mehrfarbige  Dokumente  nach  An- 
spruch  1,  wobei  das  Standard  blatt  (91)  die  Farbe 
weill  hat. 

3.  Lesegerat  fur  mehrfarbige  Dokumente  nach  An- 
50  spruch  2,  wobei  die  ersten  Daten,  die  aufgrund 

des  Lesens  einerZeile  des  Dokuments  in  dem  er- 
sten  Schaltzustand  der  Lichtquellenvorrichtung 
gewonnen  werden,  als  zweite  schattierende  Wel- 
lenform  verwendet  werden. 

55 
4.  Lesegerat  fur  mehrfarbige  Dokumente  nach  An- 

spruch  1,  wobei  das  Standardblatt  (91)  zusatz- 
lich  mit  einem  Bereich  (92)  versehen  ist,  der  eine 
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Farbe  hat,  die  als  Bezugsgrolie  fur  die  diskrimi- 
nierende  Farbidentifikation  dient. 

5.  Lesegerat  fur  mehrfarbige  Dokument  nach  An- 
spruch  4,  wobei  der  zusatzlich  gefarbte  Bereich  5 
(92),  der  als  Bezugsgrolie  fur  die  diskriminieren- 
de  Farbidentifikation  dient,  auf  dem  Standard- 
blatt  (91)  an  solcher  Position  vorgesehen  ist,  wo 
der  gefarbte  Bereich  (92)  im  Vorlauf  zu  jedem 
Auslesen  einer  Zeile  des  Dokuments  ausgelesen  10 
werden  kann. 

derschwarzen  Punkte  unterscheiden. 

13.  Mehrfarben-Facsimile-System  nach  Anspruch 
1  2,  wobei  die  Dichte  derschwarzen  Punkte  gean- 
dert  ist  durch  Verteilen  weilier  Punkte  in  dem 
schwarzen  Bereich. 

14.  Mehrfarben-Facsimile-System  nach  Anspruch 
13,  wobei  die  weilien  Punkte  in  einer  gitterahnli- 
chen  Form  innerhalb  des  schwarzen  Bereichs 
verteilt  sind. 

6.  Lesegerat  fur  mehrfarbige  Dokumente  nach  An- 
spruch  5,  wobei  das  Standardblatt  (91)  aulier- 
halb  eines  Bereiches  angeordnet  ist,  wo  das  Do-  15 
kument  ausgelesen  wird. 

15.  Mehrfarben-Facsimile-System  nach  Anspruch 
14,  wobei  die  weilien  Punkte,  die  an  der  Grenze 
des  schwarzen  Bereichs  angeordnet  sind.  durch 
schwarze  Punkte  ersetzt  werden. 

7.  Lesegerat  fur  mehrfarbige  Dokumente  nach  An- 
spruch  1  ,  aulierdem  enthaltend  eine  Vorrichtung 
(120;  130)  zurKorrekturvon  Pixeldaten,  bezogen 
auf  jedes  Pixel  der  ersten  Zeilendaten  mit  Hilfe 
der  benachbarten  Pixeldaten,  wobei  die  Vorrich- 
tung  (120;  130)  zwischen  derVerzerrungskorrek- 
turvorrichtung  (8)  und  der  Farbtrennvorrichtung 
(9)  angeordnet  ist. 

8.  Lesegerat  fur  mehrfarbige  Dokumente  nach  An- 
spruch  1,  wobei  eine  Vorrichtung  (1708,  1709) 
vorgesehen  ist  zur  Speicherung  der  ersten  und 
zweiten  schattierende  Wellenformen  getrennt 
voneinander. 

9.  Lesegerat  fur  mehrfarbige  Dokumente  nach  An- 
spruch  1,  wobei  die  Verzerrungskorrekturvor- 
richtung  (8)  und  die  Speichervorrichtung  (1708, 
1709)  zur  Speicherung  der  ersten  bzw.  zweiten 
schattierenden  Wellenformen  auf  einem  inte- 
grierten  Halbleiterschaltkreis  gebildet  ist. 

10.  Mehrfarben-Facsimile-System  umfassend  ein 
Lesegerat  fur  mehrfarbige  Dokumente  nach  An- 
spruch  1,  enthaltend  eine  Ubertragungsvorrich- 
tung  (10)  zur  externen  Ubertragung  der  farbge- 
trennten  Bildsignale,  die  von  dem  Lesegerat  fur 
mehrfarbige  Dokumente  erzeugt  werden,  und  ei- 
ne  Auf  zeichnungseinrichtung  (111)  zur  Auf  zeich- 
nung  eines  Bildes,  das  durch  das  farbgetrennte 
Bildsignal  in  einer  Farbe  reprasentiert  ist. 

11.  Mehrfarben-Facsimile-System  nach  Anspruch 
10,  wobei  die  Aufzeichnungsvorrichtung  Daten- 
bereiche  verschiedener  Farben  aufzeichnet,  re- 
prasentiert  durch  das  farbgetrennte  Signal  in  ver- 
schiedenen  Mustern  einer  Farbe. 

12.  Mehrfarben-Facsimile-System  nach  Anspruch 
1  1  ,  wobei  die  eine  Farbe  schwarz  ist,  und  die  ver- 
schiedenen  Muster  sich  hinsichtlich  der  Dichte 

16.  Mehrfarben-Facsimile-System  nach  Anspruch 
12,  wobei  die  verschiedenen  Farben  des  Doku- 

20  ments  schwarz  und  rot  sind,  wobei  der  schwarze 
und  der  rote  Bereich  in  schwarzen  Punkten  auf- 
gezeichnet  sind,  wahrend  der  rote  Bereich  mit  ei- 
ner  geringeren  Dichte  derschwarzen  Punkte  auf- 
gezeichnet  ist  als  der  schwarze  Bereich. 

25 
17.  Mehrfarben-Facsimile-System  nach  Anspruch 

12,  wobei  die  verschiedenen  Farben  des  Doku- 
ments  schwarz  und  rot  sind,  wobei  der  schwarze 
und  der  rote  Bereich  in  schwarzen  Punkten  auf- 

30  gezeichnet  sind,  und  der  schwarze  Bereich  mit 
einer  geringeren  Dichte  der  schwarzen  Punkte 
aufgezeichnet  wird  als  der  rote  Bereich. 

18.  Mehrfarben-Facsimile-System  nach  Anspruch 
35  1  0,  wobei  die  ersten  und  zweiten  schattierenden 

Wellenformen  seriell  ausgelesen  werden,  bei  je- 
dem  Auslesen  einer  Zeile  des  Dokuments  auf  ei- 
ner  Zeile-fur-Zeile-Basis. 

40  19.  Lesegerat  fur  mehrfarbige  Dokumente  nach  An- 
spruch  1,  wobei  die  Schaltvorrichtung  (7)  die 
Energieversorgung  der  Lichtquellenvorrichtung 
(1  ;  2)  so  umschaltet,  dali  die  Lichtquellenvorrich- 
tung  einen  der  ersten  und  zweiten  Zustande  an- 

45  nimmt,  wenn  eine  Periode,  des  Auslesens  einer 
Zeile  des  Dokuments  begonnen  wird,  und  am  En- 
de  dieser  Periode  den  anderen  Zustand  an- 
nimmt. 

so  20.  Lesegerat  fur  mehrfarbige  Dokumente  nach  An- 
spruch  1,  wobei  die  Schaltvorrichtung  (7)  die 
Energieversorgung  der  Lichtquellenvorrichtung 
(1  ;  2)  so  umschaltet,  dali  der  Zustand,  der  von  der 
Lichtquellenvorrichtung  am  Ende  der  Periode  fur 

55  das  Auslesen  einer  Zeile  des  Dokuments  ange- 
nommen  wird,  dergleiche  Zustand  istwie  der,  der 
von  der  Lichtquellenvorrichtung  am  Beginn  der 
Periode  fur  das  Auslesen  einer  darauffolgenden 
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Zeile  angenommen  wird. 

21.  Lesegerat  fur  mehrfarbige  Dokumente  nach  An- 
spruch  1  ,  weiter  enthaltend  eine  Vorrichtung  (12) 
zur  Bestimmung  des  Verhaltnisses  zwischen  der  5 
Lichtmenge  im  ersten  Schaltzustand  der  Licht- 
quellenvorrichtung  und  der  Lichtmenge  im  zwei- 
ten  Schaltzustand  der  Lichtquellenvorrichtung, 
wobei  dieses  Verhaltnis  fur  diskriminierende 
Farbidentifikation  verwendet  wird.  10 

22.  Lesegerat  fur  mehrfarbige  Dokumente  nach  An- 
spruch  4,  wobei  das  Verhaltnis  jedesmal  be- 
stimmt  wird,  bevor  eine  Zeile  des  Dokuments 
ausgelesen  wird.  15 

23.  Lesegerat  fur  mehrfarbige  Dokumente  nach  An- 
spruch  1  ,  wobei  das  von  derTrennvorrichtung  (9) 
erzeugte  farbgetrennte  Bildsignal  ein  Rotsignal 
enthalt,  dali  ein  rotes  Bild  auf  dem  Dokument  an-  20 
zeigt,  und  ein  Schwarzsignal,  das  ein  schwarzes 
Bild  auf  dem  Dokument  anzeigt,  und  dali  aulier- 
dem  eine  Vorrichtung  (120;  130)  zur  Umformung 
von  bedeutsamen  Pixeldaten  entsprechend  ei- 
nem  Pixel  des  Rotsignals  in  nicht  bedeutsame  25 
Daten  vorgesehen  ist,  wenn  die  Pixeldaten  aller 
Pixel,  die  in  spezif  ischer  positioneller  Beziehung 
nahe  dem  einen  Pixel  angeordnet  sind,  nicht  be- 
deutsam  sind. 

Revendications 

1.  Dispositif  de  lecture  de  documents  a  couleurs 
multiples  dans  un  dispositif  de  fac-simile  pour  la  35 
lecture  d'un  document  dispose  dans  une  position 
predeterminee  et  contenant  des  images  ayant 
plusieurs  couleurs,  selon  une  base  ligne  par  li- 
gne,  tout  en  identifiantde  facon  discriminante  les 
couleurs,  comprenant  :  40 

un  detecteur  d'images  (6)  pour  detecter 
des  images  optiques  dans  une  partie  predetermi- 
nee  comprenant  au  moins  une  ligne  sur  ledit  do- 
cument  (4;20)  dispose  dans  ladite  position  prede- 
terminee;  45 

des  moyens  formant  source  de  lumiere 
(1;2)  poureclairerau  moins  ladite  position  prede- 
terminee  de  facon  selective  dans  I'un  de  premier 
et  second  etats  actives  qui  different  I'un  de  I'au- 
tre  du  point  de  vue  des  caracteristiques  spectra-  50 
les; 

des  moyens  de  commutation  (7)  pour  ac- 
tiver  lesdits  moyens  formant  source  de  lumiere 
(1;2)  de  facon  selective  pour  eclairer  ledit  docu- 
ment  (4;20)  dans  I'un  desdits  premier  et  second  55 
etats; 

des  moyens  (9)  de  separation  de  couleurs 
pour  identifier  de  facon  discriminante  differentes 

couleurs  des  images  en  couleurs  multiples  conti- 
nues  dans  une  ligne  dudit  document  pour  produi- 
re  de  ce  fait  des  signaux  d'image,  separes  du 
point  de  vue  des  couleurs  et  representant  les 
images  de  differentes  couleurs, 

caracterise  en  ce  que 
lesdits  moyens  formant  source  de  lumiere 

comprennent  une  lampe  f  luorescente  (1)  et  un  re- 
seau  de  diodes  photoemissives  (2),  seule  ladite 
lampe  fluorescente  etant  activee  dans  ledit  pre- 
mier  etat,  tandis  que  ladite  lampe  fluorescente  et 
ledit  reseau  de  diodes  photoemissives  sont  tous 
actives  dans  ledit  second  etat; 

des  moyens  de  correction  de  distorsion  (8) 
comprennent  des  moyens  (1708,  1709;  5061, 
5069)  pour  memoriser  des  premiere  et  seconde 
formes  d'ondes  d'ombrage  derivees  de  donnees 
detectees  par  ledit  detecteur  d'images  (6)  pour 
des  images  optiques  d'une  feuille  standard  (91) 
possedant  une  couleur  specifique,  disposee 
dans  ladite  position  predeterminee  eclairee  par 
ladite  source  de  lumiere  (1;2)  respectivement 
dans  lesdits  premier  et  second  etats  actives,  des 
moyens  (1702,  1704;  1706,  1707)  pour  lire  lesdi- 
tes  premiere  et  seconde  formes  d'ondes  a  partir 
desdits  moyens  de  memoire  (1708,1709)  lorsque 
ledit  document  (4;20)  est  lu  par  ledit  detecteur 
d'images  (6)  sur  la  base  ligne  par  ligne,  et  des 
moyens  de  correction  (MPU;501)  pour  corriger 
des  premiere  et  seconde  donnees  de  lignes  de- 
tectees  par  ledit  detecteur  d'images  a  partir  de 
I'image  optique  dans  une  ligne  dudit  document 
eclaire  par  lesdits  moyens  formant  source  de  lu- 
miere  dans  lesdits  premier  et  second  etats.  a 
I'aide  desdites  premiere  et  seconde  formes  d'on- 
des  d'ombrage  lues  respectivement  a  partir  des- 
dits  moyens  de  memoire. 

2.  Dispositif  de  lecture  de  documents  a  couleurs 
multiples  selon  la  revendication  1  ,  dans  lequel  la- 
dite  feuille  standard  (91)  est  coloree  en  blanc. 

3.  Dispositif  de  lecture  de  documents  a  couleurs 
multiples  selon  la  revendication  2,  dans  lequel 
lesdites  premieres  donnees  obtenues  lors  de  la 
lecture  d'une  ligne  sur  ledit  document  dans  ledit 
premier  etat  desdits  moyens  formant  source  de 
lumiere  sont  utilisees  pour  former  ladite  seconde 
forme  d'onde  d'ombrage. 

4.  Dispositif  de  lecture  de  documents  a  couleurs 
multiples  selon  la  revendication  1  ,  dans  lequel  la- 
dite  feuille  standard  (91)  est  en  outre  pourvue 
d'une  region  (92)  possedant  une  couleur  servant 
de  reference  pour  I'identification  discriminante 
des  couleurs. 

5.  Dispositif  de  lecture  de  documents  a  couleurs 

13 



25 EP  0  332  103  B1 26 

multiples  selon  la  revendication  4,  dans  lequel  la- 
dite  region  coloree  additionnelle  (92)  utilisee 
comme  reference  pour  I'identification  discrimi- 
nante  des  couleurs  est  prevue  sur  ladite  feuille 
(91)  dans  une  position,  dans  laquelle  ladite  re- 
gion  coloree  (92)  peut  etre  lue  avant  chaque  lec- 
ture  d'une  ligne  sur  ledit  document. 

6.  Dispositif  de  lecture  de  documents  a  couleurs 
multiples  selon  la  revendication  5,  dans  lequel  la- 
dite  feuille  standard  (91)  est  disposee  a  I'exte- 
rieur  d'une  region  dans  laquelle  ledit  document 
est  lu. 

7.  Dispositif  de  lecture  de  documents  a  couleurs 
multiples  selon  la  revendication  1,  comprenant 
en  outre  des  moyens  (120;130)  pour  corriger  une 
donnee  de  pixel  associee  a  chaque  pixel  desdites 
donnees  de  la  premiere  ligne,  a  I'aide  de  donnees 
de  pixel  adjacent,  lesdits  moyens  (120;  130)  etant 
intercales  entre  lesdits  moyens  (8)  de  correction 
de  distorsion  et  lesdits  moyens  (9)  de  separation 
de  couleurs. 

8.  Dispositif  de  lecture  de  documents  a  couleurs 
multiples  selon  la  revendication  1,  dans  lequel 
des  moyens  (1708,1709)  sont  prevus  pour  me- 
moriser  lesdites  premiere  et  seconde  formes 
d'ondes  d'ombrage,  separement  I'une  de  I'autre. 

9.  Dispositif  de  lecture  de  documents  a  couleurs 
multiples  selon  la  revendication  1,  dans  lequel 
lesdits  moyens  (8)  de  correction  de  distorsion  et 
lesdits  moyens  de  memoire  (1708,1709)  pour  la 
memorisation  respective  des  premiere  et  secon- 
de  formes  d'ondes  d'ombrage,  sont  formes  dans 
un  circuit  integre  a  semiconducteurs. 

10.  Systeme  de  fac-simile  a  couleurs  multiples 
comprenant  un  dispositif  de  lecture  de  docu- 
ments  a  couleurs  multiples  selon  la  revendication 
1  ,  incluant  des  moyens  de  transmission  (1  0)  pour 
transmettre  de  facon  externe  lesdits  signaux 
d'image,  separes  du  point  de  vue  des  couleurs, 
produits  par  ledit  dispositif  de  lecture  de  docu- 
ments  a  couleurs  multiples,  et  des  moyens  d'en- 
reg  ist  reme  nt  (  1  1  1  )  pou  r  enreg  ist  rer  u  ne  i  mage  re- 
presentee  par  ledit  signal  d'image,  separe  du 
point  de  vue  des  couleurs,  en  une  couleur. 

11.  Systeme  de  fac-simile  en  plusieurs  couleurs  se- 
lon  la  revendication  10,  dans  lequel  lesdits 
moyens  d'enregistrement  enregistrent  des  re- 
gions  de  donnees  de  differentes  couleurs  repre- 
sentees  par  ledit  signal,  separe  du  point  de  vue 
des  couleurs,  selon  differents  motifs  d'une  cou- 
leur. 

12.  Systeme  de  fac-simile  a  couleurs  multiples  selon 
la  revendication  11  ,  dans  lequel  ladite  couleur  est 
le  noir,  lesdits  differents  motifs  different  du  point 
de  vue  de  la  densite  des  points  noirs. 

5 
13.  Systeme  de  fac-simile  a  couleurs  multiples  selon 

la  revendication  12,  dans  lequel  ladite  densite 
des  points  noirs  est  modif  iee  au  moyen  d'une  dis- 
persion  de  points  blancs  dans  la  region  noire. 

10 
14.  Systeme  de  fac-simile  a  couleurs  multiples  selon 

la  revendication  13,  dans  lequel  lesdits  points 
blancs  sont  disposes  sous  une  forme  ressem- 
blanta  un  reseau  a  I'interieurde  ladite  region  noi- 

rs  re. 

1  5.  Systeme  de  fac-simile  a  couleurs  multiples  selon 
la  revendication  14,  dans  lequel  lesdits  points 
blancs  situes  a  la  limite  de  ladite  region  noire  sont 

20  remplaces  par  les  points  noirs. 

1  6.  Systeme  de  fac-simile  a  couleurs  multiples  selon 
la  revendication  12,  dans  lequel  les  differentes 
couleurs  du  document  sont  le  noir  et  le  rouge,  les- 

25  dites  regions  noires  et  rouges  etant  toutes  enre- 
gistrees  avec  des  points  noirs,  la  region  rouge 
etant  enregistree  avec  une  densite  des  points 
noirs,  plus  faible  que  la  region  noire. 

30  1  7.  Systeme  de  fac-simile  a  couleurs  multiples  selon 
la  revendication  12,  dans  lequel  les  differentes 
couleurs  dudit  document  sont  le  noir  et  le  rouge, 
les  regions  noires  et  rouges  etant  toutes  enregis- 
trees  avec  des  points  noirs,  la  region  noire  etant 

35  enregistree  avec  une  densite  des  points  noirs, 
plus  faible  que  la  region  rouge. 

1  8.  Systeme  de  fac-simile  a  couleurs  multiples  selon 
la  revendication  10,  dans  lequel  lesdites  premiere 

40  et  seconde  formes  d'ondes  d'ombrage  sont  lues 
en  serie  lors  de  chaque  lecture  d'une  ligne  dudit 
document,  sur  une  base  ligne  par  ligne. 

19.  Dispositif  de  lecture  de  documents  a  couleurs 
45  multiples  selon  la  revendication  1,  dans  lequel 

lesdits  moyens  de  commutation  (7)  commutent 
I'activation  desdits  moyens  formant  source  de  lu- 
miere  (1;2)  de  telle  sorte  que  lesdits  moyens  for- 
mant  source  de  lumiere  prennent  I'un  desdits  pre- 

50  mier  et  second  etats  une  fois  qu'une  periode, 
pendant  laquelle  une  ligne  dudit  document  est 
lue,  demarre,  et  prennent  I'autre  etat  a  la  fin  de 
ladite  periode. 

55  20.  Dispositif  de  lecture  de  documents  a  couleurs 
multiples  selon  la  revendication  1,  dans  lequel 
lesdits  moyens  de  commutation  (7)  commutent 
I'activation  desdits  moyens  formant  source  de  lu- 

14 
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miere  (1  ;2)  de  telle  sorte  que  I'etat  pris  par  lesdits 
moyens  formant  source  de  lumiere  a  la  fin  de  la 
periode  de  lecture  d'une  ligne  sur  ledit  document, 
est  le  meme  que  I'etat  pris  par  lesdits  moyens  for- 
mant  source  de  lumiere  au  debut  de  la  periode  de  5 
lecture  d'une  ligne  suivante. 

21.  Dispositif  de  lecture  de  documents  a  couleurs 
multiples  selon  la  revendication  1,  comprenant 
en  outre  des  moyens  (1  2)  pour  determiner  le  rap-  10 
port  entre  la  quantite  de  lumiere  dans  ledit  pre- 
mier  etat  desdits  moyens  formant  source  de  lu- 
miere  et  la  quantite  de  lumiere  dans  ledit  second 
etat  desdits  moyens  formant  source  de  lumiere, 
ledit  rapport  etant  utilise  pour  ladite  identification  15 
discriminante  de  couleurs. 

22.  Dispositif  de  lecture  de  documents  a  couleurs 
multiples  selon  la  revendication  4.  dans  lequel  le- 
dit  rapport  est  determine  chaque  fois  avant  la  lec-  20 
ture  d'une  ligne  sur  ledit  document. 

23.  Dispositif  de  lecture  de  documents  a  couleurs 
multiples  selon  la  revendication  1  ,  dans  lequel  le- 
dit  signal  d'image,  separe  du  point  de  vue  des  25 
couleurs,  qui  est  produit  par  lesdits  moyens  (9) 
de  separation  de  couleurs  comprend  un  signal 
rouge  indicatif  d'une  image  rouge  sur  ledit  docu- 
ment,  et  un  signal  noir  indicatif  d'une  image  noire 
sur  ledit  document,  et  comprenant  en  outre  des  30 
moyens  (120;  130)  pour  la  transformation  d'une 
donnee  de  pixel  significative  correspondant  a  un 
pixel  dudit  signal  rouge  en  une  donnee  non-signi- 
ficative  lorsque  les  donnees  de  pixel  de  tous  les 
pixels  situes  dans  une  relation  specif  ique  de  po-  35 
sition  au  voisinage  dudit  pixel,  ne  sont  pas  signi- 
ficatives. 

15 
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