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Description 

Field  of  the  invention 
This  invention  relates  to  a  color  correction 

circuit  for  use  with  a  television  receiver  and  so 
on  and  which  can  correct  a  particular  color  of 
an  image  signal. 

Description  of  the  prior  art 
In  the  image  processing,  the  color  correction 

has  to  be  made  frequently. 
For  example,  when  the  image  content  of  a 

film  is  converted  to  a  video  signal  and  an 
aerophotograph  is  converted  to  a  video  signal, 
there  is  such  necessity  that  a  particular  color 
thereof  is  connected  so  as  to  form  a  normal 
color  or  a  particular  color  is  emphasized,  and 
then  converted  to  a  video  signal. 

Further,  in  a  television  receiver  and  so  on, 
sometimes,  (for  example  GB—  A—  2  069  796), 
there  is  such  a  case  that  a  particular  color  of  a 
television  picture  is  corrected  to  be  a  desired 
color. 

In  case  of  the  television  receiver,  when  a  red 
color,  for  example,  is  emphasized  more  than 
other  colors,  of  red,  green  and  blue  colors  that 
are  supplied  to  the  cathodes  of  a  color  cathode 
ray  tube,  respectively,  it  is  sufficient  to  make 
the  level  of  red  signal  higher  than  those  of 
other  signals.  Although  the  primary  color 
signals  can  be  corrected,  it  is  not  possible  to 
correct  only  a  particular  neutral  tint  such  as 
skin  color.  To  attain  this  object,  a  level  control 
circuit  has  to  be  provided,  which  can  change 
the  levels  of  red,  green  and  blue  signals, 
respectively. 

According  to  this  example,  although  the  skin 
color  can  be  corrected,  there  still  remains  such 
a  defect  that  other  colors  can  be  corrected  in 
like  manner. 

Objects  and  summary  of  the  invention 
Accordingly,  it  is  an  object  of  this  invention 

to  provide  a  color  correction  circuit  capable  of 
obviating  the  above  prior  art  defects  and  which 
can  correct  a  particular  color  and  which  can 
reduce  a  bad  influence  that  will  be  exerted 
upon  other  colors  by  the  correction  of  the  par- 
ticular  color. 

It  is  another  object  of  this  invention  to  pro- 
vide  a  color  correction  circuit  which  can 
emphasize  or  alleviate  only  a  particular  color. 

It  is  a  further  object  of  this  invention  to  pro- 
vide  a  color  correction  circuit  for  use  with  a 
color  television  receiver  which  can  correct  only 
a  portion  of  skin  color  to  be  a  desired  color. 

It  is  a  yet  further  object  of  this  invention  to 
provide  a  color  correction  circuit  for  use  with  a 
color  television  receiver  which  can  emphasize 
the  blue  signal  corresponding  to  a  white  por- 
tion  thereby  to  reproduce  a  bluish  white  picture 
image  the  color  temperature  of  which  is  high. 

According  to  the  present  invention,  there  is 
provided  a  color  correction  circuit  comprising: 

a)  three  video  signal  lines  for  supplying  red, 

green  and  blue  signals,  respectively,  charac- 
terized  by 

b)  first  means  for  detecting  a  white  color 
component; 

s  c)  means  for  applying  said  red,  green  and 
blue  signals  to  said  first  detecting  means; 

d)  second  means  for  detecting  a  predeter- 
mined  color  component; 

e)  means  for  applying  at  least  two  signals  of 
10  said  red,  green  and  blue  signals  to  said  second 

detecting  means; 
f)  means  for  producing  a  difference  signal 

between  output  signals  of  said  first  and  second 
detecting  means;  and 

15  g)  means  for  controlling  at  least  one  of  said 
red,  green  and  blue  signals  according  to  said 
difference  signal. 

The  above  and  other  objects,  features  and 
advantages  of  the  present  invention  will 

20  become  apparent  from  the  following  detailed 
description  of  illustrative  embodiments  thereof 
to  be  read  in  conjunction  with  accompanying 
drawings,  throughout  which  like  references 
designate  the  same  elements  and  parts. 

25 
Brief  description  of  the  drawings 

Fig.  1  is  a  block  diagram  showing  an 
example  of  a  prior  art  color  correction  circuit; 

Fig.  2  is  a  characteristic  graph  useful  for 
30  explaining  the  prior  art  color  correction  circuit 

of  Fig.  1; 
Fig.  3  is  a  block  diagram  showing  a  first 

embodiment  of  a  color  correction  circuit 
according  to  this  invention; 

35  Fig.  4  is  a  connection  diagram  showing  an 
example  of  a  minimum  value  calculating  circuit 
used  in  the  color  correction  circuit  shown  in 
Fig.  3; 

Figs.  5A  to  5L  are  respectively  diagrams  use- 
40  ful  for  explaining  a  skin  color  detecting  oper- 

ation; 
Figs.  6A  and  6B  are  respectively  characteristic 

graphs  of  a  skin  color  detecting  output; 
Fig.  7  is  a  block  diagram  showing  a  second 

45  embodiment  of  the  color  correction  circuit 
according  to  this  invention;  and 

Fig.  8  is  a  block  diagram  showing  a  third 
embodiment  of  the  color  correction  circuit 
according  to  this  invention. 

50 
Description  of  the  preferred  embodiments 

Prior  to  describing  the  present  invention,  an 
example  of  a  prior  art  color  correction  circuit 
will  be  described  briefly. 

55  When  a  television  picture  contains  a  white 
color,  it  is  well  known  that  if  the  white  color  is 
made  to  be  a  bluish  white  by  raising  the  color 
temperature,  the  white  color  is  seen  beautiful 
in  the  visual  sense. 

60  In  order  that  the  white  color  component  at 
the  image  transmitting  side  is  corrected  to  be  a 
desired  color  in  the  visual  sense,  a  color 
correction  circuit  10  as  shown  in  Fig.  1  is  used 
in  the  prior  art. 

65  Referring  to  Fig.  1,  a  television  signal  SV 
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ippiied  to  a  terminal  2  is  supplied  to  a  video 
>rocessor  3,  in  which  it  is  converted  to  primary 
:olor  signals  SR,  SG  and  SB,  respectively.  These 
)rimary  color  signals  SR,  SG  and  SB  (whose 
evels  are  ER,  EG  and  EB)  are  supplied  to  corre- 
sponding  cathodes  6R,  6G  and  6B  of  a  cathode  ray 
ube  (CRT)  4.  The  color  correction  circuit  10  is 
jrovided  for  R  (red)  and  G  (green)  channels  to 
ichieve  a  particular  color  correction. 

The  color  correction  circuit  10  includes  non- 
inear  circuits  5R  and  5G  that  are  provided  in  the  R 
and  G  channels,  respectively.  The  non-linear  cir- 
:uit  5R  is  arranged  such  that  as  shown  by  a  one- 
jot  chain  line  LR  of  Fig.  2,  from  input  level  higher 
:han  a  level  La  near  the  white  level,  the  input  and 
Dutput  characteristic  thereof  becomes  non-linear. 
While,  the  other  non-linear  circuit  5G  is  also 
arranged  such  that  as  shown  by  a  broken  line  LG 
n  Fig.  2,  from  the  input  level  higher  than  the  level 
.a,  the  input  and  output  characteristic  thereof 
aecomes  non-linear. 

Accordingly,  for  the  input  level  higher  than  the 
evel  La,  while  the  respective  levels  of  the  R  and  G 
channels  are  suppressed,  the  level  of  the  B 
channel  is  produced  as  it  is.  Therefore,  the  prim- 
ary  color  signals  SR,  SG  and  SB  are  supplied  to 
the  CRT  4  under  the  state  that  the  blue  signal  SB  is 
emphasized  as  compared  with  the  red  and  green 
signals  SR  and  SG.  As  a  result,  the  color  tempera- 
ture  becomes  high  and  hence  the  picture  is 
reproduced  with  a  bluish  white  color.  Thus,  the 
white  color  is  seen  beautiful  in  the  visual  sense. 

Although  the  prior  art  color  correction  circuit  1  0 
thus  arranged  can  correct  the  color  such  that  the 
white  color  is  seen  beautiful  in  the  visual  sense, 
other  colors  except  the  white  color  are  corrected 
in  accordance  with  the  characteristics  of  Fig.  2, 
resulting  in  the  following  problems. 

That  is,  the  level  La  is  set  at  a  relatively  low  level 
even  for  the  white  level.  On  the  other  hand,  even 
in  case  of  the  skin  color,  if  its  level  is  relatively 
high,  the  skin  color  has  a  level  near  the  level  La. 
Therefore,  if  a  skin  color  signal  having  such  high 
level  is  supplied  to  the  color  correction  circuit  10, 
the  blue  signal  is  emphasized,  too.  Hence,  the  skin 
color  becomes  bluish  and  such  color  correction  is 
not  preferable. 

Therefore,  it  may  be  considered  to  set  the  level 
La  high  to  prevent  the  skin  color  from  becoming 
bluish.  If  the  level  La  is  set  at  a  high  level  as 
described  above,  other  colors  than  the  white  color 
having  a  high  level  can  not  be  corrected,  so  this 
can  not  solve  the  aforementioned  problems  effec- 
tively. 

Now,  the  present  invention  will  hereinafter  be 
described  with  reference  to  the  following  draw- 
ings. 

Fig.  3  is  a  block  diagram  showing  a  first 
embodiment  of  the  color  correction  circuit  10 
according  to  this  invention.  In  Fig.  3,  like  parts 
corresponding  to  those  of  Fig.  1  are  marked  with 
the  same  references  and  will  not  be  described. 

Referring  to  Fig.  3,  the  television  signal  SV 
applied  to  terminals  2R,  2G  and  2B  are  all  sup- 
plied  to  the  video  processor  3,  in  which  it  is 

convenea  xo  xne  rea,  green  anu  uiue  &iynaia  on, 
SG  and  SB,  respectively.  Also  these  red,  green 
and  blue  signals  SR,  SG  and  SB  are  supplied 
through  resistors  7R,  7G  and  7B  to  the  corre- 

>  sponding  cathodes  6R,  6G  and  6B  of  the  CRT  4, 
respectively.  These  red,  green  and  blue  signals 
SR,  SG  and  SB  are  also  supplied  to  the  color 
correction  circuit  10.  In  this  embodiment,  the 
color  correction  circuit  10  is  formed  of  white  color 

o  and  skin  color  detecting  means  1  0A  and  10B  and  a 
subtracter  14.  In  this  case,  a  minimum  value 
calculating  circuit  is  used  as  the  white  color 
detecting  means  10A,  while  the  skin  color  detect- 
ing  means  10B  is  formed  of  coefficient  means 

5  11R,  11G  and  11B  which  are  provided  in  the 
respective  channels  and  a  minimum  value  cal- 
culating  circuit  12. 

As  shown  in  Fig.  4,  the  minimum  value  calculat- 
ing  circuit  10A  (or  12)  comprises  PNP-type  tran- 

o  sistors  Qr,.Qg  and  Qb  whose  emitters  and  collec- 
tors  are  respectively  connected  common.  The  red, 
green  and  blue  signals  SR,  SG  and  SB  are  respec- 
tively  supplied  to  the  bases  of  the  transistors  Qr, 
Qg  and  Qb  and  an  output  terminal  OUT  is  led  out 

•5  from  the  common  emitters  thereof. 
Of  the  transistors  Qr,  Qg  and  Qb,  only  one  of 

.  them  that  is  supplied  with  the  signal  of  minimum 
level  of  the  red,  green  and  blue  signals  SR,  SG 
and  SB  is  turned  on  so  that  of  the  the  red,  green 

w  and  blue  signals  SR,  SG  and  SB,  the  signal  of 
minimum  level  is  developed  at  the  output  ter- 
minal  OUT. 

The  respective  coefficients  K,  to  K3  of  the 
coefficient  means  11R,  11G  and  11B  are  respec- 

?5  tively  normalizing  means  that  are  determined  in 
accordamce  with  a  particular  color  to  be  detected. 
They  are  selected  such  that  when  the  particular 
color  to  be  detected  is  supplied  to  the  coefficient 
means  11R,  11G  and  11B,  the  respective  levels 

io  ER',  EG'  and  EB'  of  the  normalized  red,  green  and 
blue  signals  SR',  SG'  and  SB'  become  equal  to 
each  other  and  they  are  so  normalized  that  the 
minimum  value  becomes  1,  for  simplicity.  When 
the  skin  color  is  detected,  if  the  ratios  of  the 

45  respective  levels  ER,  EG  and  EB  in  the  case  of  skin 
color  are  taken  as  KR,  KG  and  KB,  respectively 
and  if  the  signal  levels  of  the  normalized  red, 
green  and  blue  signals  SR',  SG'  and  SB'  are  taken 
as  ER',  EG'  and  EB',  respectively,  the  following 

50  equation  is  established. 

KB  KB  KB 
ER':  EG':  EB'=  ER:  EG:  EB 

KR  KG  KB 
55 

=KnER:K2EG:K3EB  (1) 

6U 

OO 

3 
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where 
KB  1 

K,=- 

K2=- 

KR 

KB 

KG 

KB 
Ka=- 

KB 

(2) 

In  the  case  of  skin  color,  if  yellow  color  skin  is  taken 
as  a  reference,  the  ratios  are  expressed  as  follows. 

KR=1 
KG=0 
KB=0 

=1.0  -i 
=0.85  > 
=0.7  J 

(3) 

Therefore,  the  respective  coefficients  K,  to  K3  of 
the  coefficient  means  11R  to  11B  are  determined 
as  follows. 

(4) 

If  the  red,  green  and  blue  signals  SR,  SG  and  SB 
with  their  levels  ER,  EG  and  EB  as  shown  in  Figs. 
5A  to  5D  are  fed  to  the  input  terminals  2R,  2G  and 
2B,  the  following  color  detected  outputs  EW  and 
ES  are  derived  from  the  minimum  value  calculat- 
ing  circuits  10A  and  12,  respectively. 

Fig.  5A  shows  the  level  relation 

(ER:EG:EB=1:0.85:0.7) 

upon  the  skin  color.  Fig.  5B  shows  the  level  relation 

(ER:EG:EB=1:1:1) 

upon  the  white  color.  Fig.  5C  shows  the  level 
relation  (ER=ER>EG  in  this  embodiment)  upon  a 
desired  color  and  Fig.  5D  shows  the  level  relation 

(ER=EG=0  and  EB=1.0) 

when  only  the  blue  color  component  is  supplied. 
Since  in  the  white  color  detecting  means  10A, 

the  respective  channels  are  not  provided  with  the 
coefficient  means  11  R,  11G  and  11B  unlike  the  skin 
color  detecting  means  10B,  the  coefficients  of  the 
respective  channels  and  all  1.  Accordingly,  when 
the  red,  green  and  blue  signals  SR,  SG  and  SB  with 
the  levels  shown  in  Figs.  5A  to  5D  are  supplied  to 
the  white  color  detecting  means  10A,  the  white 
color  detecting  means  10A  produces  the  signals 
with  the  minimum  level  of  the  input  signal  levels 
ER,  EG  and  EB  as  shown  by  broken  lines  in  Figs.  5E 
to  5H.  In  the  case  of  Fig.  5A,  the  white  color 
detecting  means  10A  produces  the  blue  signal  SB, 
which  is  then  used  as  the  white  color  detected 
output  EW  as  shown  in  Fig.  5E.  In  the  case  of  Fig. 
5B  the  red,  green  and  blue  signals  SR,  SG  and  SB 
with  the  same  level  are  supplied  to  the  white  color 
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detecting  means  10A  so  that  the  white  color 
detecting  means  10A  produces  any  one  (for 
example,  the  red  signal  SR)  of  them  as  shown  in 
Fig.  5 F . .  

In  like  manner,  in  the  case  of  Fig.  5C,  the  green 
signal  SG  is  produced  (Fig.  5G)  and  in  the  case  of 
Fig.  5D,  the  first  color  detected  output  EW 
becomes  zero  (Fig.  5H). 

As  will  be  clear  from  Figs.  5E  to  5H,  the  white 
color  detecting  means  10A  produces  an  output 
whose  output  level  is  maximum  in  the  case  of 
white  color,  and  which  becomes  low  when  the 
signal  containing  a  color  component  displaced 
from  the  white  color  is  supplied  thereto,  and  which 
becomes  zero  when  the  monochromatic  signal 
whose  saturation  degree  is  100%  or  a  neutral  color 
signal  formed  of  two  colors  is  supplied  thereto. 
Accordingly,  the  white  color  detected  output  EW 
draws  an  output  curve  of  triangular-waveform 
shown  in  a  curve  LW  in  Fig.  6A.  In  Fig.  6A,  points  a 
and  b  indicate  the  monochromatic  color  having  a 
saturation  degree  of  100%  or  neutral  colorformed 
of  two  colors. 

Whereas,  since  the  skin  color  detecting  means 
10B  is  provided  with  the  coefficient  means  11R, 
11G  and  11B,  even  if  the  red,  green  and  blue 
signals  SR,  SG  and  SB  whose  level  relations  are 
shown  in  Figs.  5A  to  5D  are  supplied  thereto,  the 
levels  ER',  EG'  and  EB'  of  the  normalized  signals 
SR',  SG'  and  SB'  derived  therefrom  become  as 
shown  in  Figs.  51  to  5L,  respectively.  In  the  case  of 
skin  color,  the  respective  levels  ER',  EG'  and  EB' 
are  made  equal  to  one  another  by  the  normaliza- 
tion  (Fig.  51).  In  the  case  of  white  color,  the  levels 
ER',  EG'  and  EB'  become  as  shown  in  Fig.  5J, 
respectively  so  that  the  skin  color  detecting  means 
10B  produces  the  normalized  red  signal  SR'.  When 
the  color  component  signals  as  shown  in  Figs.  5C 
and  5D  are  fed  to  the  skin  color  detecting  means 
10B,  the  levels  ER',  EG'  and  EB'  become  as  shown 
in  Figs.  5K  and  5L,  respectively. 

In  this  case,  the  minimum  values  of  the  levels 
ER',  EG'  and  EB'  normalized  in  the  case  of  skin 
color  become  equal  to  the  level  ER'  provided  in  the 
case  of  white  color.  As  the  input  color  component 
is  displaced  from  the  white  color  and  the  skin 
color,  the  output  level  thereof  becomes  low  and 
becomes  zero  in  the  case  of  the  monochromatic 
color  having  the  saturation  of  100%  or  the  two 
colors.  Hence,  the  skin  color  detected  output  ES 
draws  an  output  curve  of  trapezoid-shape  shown 
by  a  curve  LS  in  Fig.  6A. 

Subsequently,  since  the  skin  color  detected 
output  ES  is  subtracted  from  the  white  color 
detected  output  EW  in  the  subtracter  14,  a  subtrac- 
ter  output  E0  becomes  an  output  curve  of  triangu- 
lar-shape  shown  by  a  curve  L0  in  Fig.  6B.  More 
specifically,  the  level  of  the  subtracted  output  E0 
becomes  maximum  in  the  case  of  white  color, 
becomes  reduced  as  displaced  from  the  white 
color,  becomes  zero  in  the  case  of  skin  color, 
similarly  decreased  as  displaced  from  the  white 
color  to  other  color  than  the  skin  color  and 
becomes  zero  at  the  point  a  in  Fig.  6A. 

As  described  above,  the  corrected  output  E0, 
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hich  is  the  subtracted  output,  nas  sucn  inpui 
id  output  characteristic  that  is  the  case  of  the 
hite  color  input,  the  level  thereof  becomes 
laximum,  while  in  the  case  of  the  skin  color,  it 
3comes  zero. 
The  correction  output  EO  is  supplied  through 
slurries  or  variable  resistors  VR  and  VG  for 
erecting  R  and  G  channels  to  adders  8R  and  8G. 
/en  when  the  same  white  signal  is  input,  the 
utput  level  of  the  correction  output  EO  is  made 
ifferent  according  to  the  input  level  thereof, 
herefore,  if  the  values  of  the  variable  resistors 
R  and  VB  are  adjusted  to  be  proper  ones,  when 
le  white  signal  is  supplied  thereto,  the  correction 
utput  EO  is  always  subtracted  from  the  signal 
ivels  of  the  R  and  G  channels.  In  this  case, 
lerefore,  only  the  blue  signal  SB  is  emphasized, 
rhereby  the  white  color  looks  beautiful  in  the 
isual  sense. 
On  the  other  hand,  when  the  input  signal  is  the 

kin  color  signal,  the  correction  output  EO 
ecomes  zero  so  that  the  red,  green  and  blue 
ignals  SR,  SG  and  SB  are  not  corrected  at  all  but 
ie  input  levels  themselves  are  produced  and 
len  fed  to  the  cathode  6R,  6G  and  6B  of  the  CRT 
.  There  is  then  no  defect  that  the  skin  color  will 
ie  corrected  to  be  a  bluish  skin  color. 
As  will  be  clear  from  the  characteristic  curve  in 

ig.  6B,  the  level  of  correction  output  EO  is 
lecreased  with  a  predetermined  inclination  from 
he  white  color  to  the  skin  color.  Therefore,  when 
he  picture  of,  for  example,  the  same  human  face 
3  displayed  on  the  screen  on  the  CRT  4,  even  if 
he  luminance  lecel  becomes  different  partially 
ind  there  is  a  portion  with  the  skin  color  near  the 
vhite  color,  such  an  unbalanced  correction  is  not 
:arried  out  in  which  the  above-described  portion 
>ecomes  bluish  completely  and  other  portions 
ire  not  corrected  at  all,  because  such  color  correc- 
ion  is  carried  out  that  the  bluish  color  is  gradually 
educed  from  the  portion  of  skin  color  that  is  close 
o  the  white  color. 

While  in  the  first  embodiment  shown  in  Fig.  3, 
he  red  signal  SR  and  the  green  signal  SG  are 
applied  with  the  coefficients,  in  the  practical 
:elevision  broadcasting  there  is  such  a  case  where 
tie  skin  color  becomes  rather  pinkish.  Therefore, 
t  may  be  possible  that  the  blue  signal  SB  may  be 
smphasized  by  selecting  the  coefficient  of  the 
:oefficient  means  11G  of  the  skin  color  detecting 
circuit  10B  as  1  and  the  coefficient  of  the 
coefficient  means  11B  of  the  red  signal  SB  as  0.7. 

In  this  case,  it  is  enough  that  as  illustrated  in  a 
modified  circuit  arrangement  of  Fig.  3,  which  is 
the  second  embodiment  of  the  color  correction 
circuit  according  to  this  invention  and  shown  in 
Fig.  7,  the  correction  output  EO  is  phase-inverted 
by  an  inverter  30  and  then  added  to  the  red  signal 
SR  and  further,  the  correction  output  EO  is  added 
to  the  blue  signal  SB  via  an  amplifier  31. 

In  the  second  embodiment  of  Fig.  7,  the  levels 
of  the  red  and  blue  signals  SR  and  SB  are 
corrected  by  the  current  addition.  In  this  case, 
referring  to  Fig.  7,  there  are  respectively  provided 
variable  current  sources  33  and  34  and  a  fixed 

UUIICHIl  JJ,  III  wviuwii  ~ 
tion  is  carried  out  by  one  variable  current  source 
33,  while  the  current  addition  is  carried  out  by 
another  variable  current  source  34. 

Fig.  8  is  a  block  diagram  showing  a  third 
embodiment  of  the  color  correction  circuit 
according  to  this  invention.  The  color  correction 
circuit  of  this  embodiment  can  correct  only  the 
particular  color  and  which  can  prevent  other 

i  colors  from  being  effected  by  such  color  correc- 
tion.  In  Fig.  8,  the  circuit  elements  are  sub- 
stantially  the  same  as  those  of  Fig.  3  but  the  color 
correction  circuit  of  the  third  embodiment  differs 
therefrom  in  that  the  particular  color  detected 

>  output  EO  from  the  subtractor  14  is  supplied  to 
three  variable  resistors  VR,  VG  and  VB  and  the 
outputs  from  the  respective  movable  arms  of  the 
variable  resistors  VR,  VG  and  VB  are  supplied  to 
adders  8R,  8G  and  8B,  respectively.  In  this 

?  embodiment,  when  the  coefficients  K1f  K2  and  K3 
of  the  coefficient  means  1  1  R,  1  1  G  and  1  1  B  are  the 
same  as  those  of  Fig.  3,  the  particular  color 
detected  output  EO  becomes  maximum  only 
when  the  skin  color  signal  is  supplied  thereto. 

5  Accordingly,  when  the  skin  color  is  corrected  to 
be  a  little  reddish  skin  color,  if  the  G  and  B 
channel  correction  variable  resistors  VG  and  VB 
are  adjusted  to  be  minimum  to  thereby  make  the 
particular  color  detected  output  EO  which  is 

o  applied  to  the  adders  8G  and  8B  as  zero  and  the  R 
channel  correction  variable  resistor  VR  is  adjusted 
to  thereby  apply  the  level  adjusted  particular 
color  detected  output  EO  to  the  adder  8R,  the  skin 
color  is  corrected  to  be  skin  color  that  is  shifted  to 

5  more  reddish  skin  color  than  the  skin  color  at  the 
image  transmitting  side. 

At  that  time,  when  the  red,  green  and  blue 
signals  SR,  SG  and  SB  except  the  signals  which 
present  the  skin  color  are  supplied  to  the  color 

io  correction  circuit  the  particular  color  detected 
output  EO  shown  in  Fig.  6B  is  produced  and  the 
particular  color  detected  output  EO  is  added  to  the 
R  channel.  At  that  time,  however  since  the  level  of 
the  particular  color  detected  output  EO  itself  is 

ts  small  and  such  level  is  further  adjusted  by  the 
variable  resistor  VR,  even  if  the  particular  color 
detected  output  EO  is  added  to  the  R  channel,  it  is 
possible  to  prevent  the  colors  except  the  skin 
color  from  being  made  reddish  considerably.  In 

so  the  case  of  the  white  color,  the  particular  color 
detected  output  EO  becomes  zero  (E0=0)  so  that 
the  correction  amount  of  the  R  channel  becomes 
zero.  Hence  the  white  balance  can  be  prevented 
from  being  disturbed. 

55  When  the  skin  color  is  corrected  to  be  other 
desired  skin  colors,  it  is  sufficient  that  the  levels  of 
the  variable  resistors  VR,  VG  and  VB  are  adjusted 
in  accordance  with  the  desired  colors.  For 
instance,  if  the  output  from  the  variable  resistor 

60  VB  is  made  zero  and  the  outputs  from  the  variable 
resistors  VR  and  VG  are  selected  to  be  proper 
values,  it  is  possible  to  present  the  skin  color  to  be 
a  yellowish  skin  color. 

When  a  particular  color  except  the  skin  color  is 
65  changed  to  be  a  desired  color,  it  may  be  enough 



9 EP  0  172  754  B1 10 
that  the  coefficients  K1f  K2  and  K3  of  the  coefficient 
means  11R,  1  1G  and  11  B  are  changed  and  the 
particular  color  is  detected  by  the  detecting 
means  10B. 

Claims 

1.  A  color  correction  circuit  comprising: 
a)  three  video  signal  lines  for  supplying  red, 

green  and  blue  signals,  respectively, 
b)  characterized  by  first  means  for  detecting  a 

white  color  component; 
c)  means  for  applying  said  red,  green  and  blue 

signals  to  said  first  detecting  means; 
d)  second  means  for  detecting  a  predetermined 

color  component; 
e)  means  for  applying  at  least  two  signals  of 

said  red,  green  and  blue  signals  to  said  second 
detecting  means; 

f)  means  for  producing  a  difference  signal 
between  output  signals  of  said  first  and  second 
detecting  means;  and 

g)  means  for  controlling  at  least  one  of  said  red, 
green  and  blue  signals  according  to  said  differ- 
ence  signal. 

2.  A  color  correction  circuit  according  to  claim 
1,  in  which  said  first  detecting  means  is  a  circuit 
which  produces  a  signal  corresponding  to  a  level 
of  a  minimum  value  of  said  red,  green  and  blue 
signals. 

3.  A  color  correction  circuit  according  to  claim 
1,  in  which  said  second  detecting  means  is  a 
circuit  which  produces  a  signal  corresponding  to 
a  level  of  a  minimum  value. 

4.  A  color  correction  circuit  according  to  claim 
1,  in  which  said  second  detecting  means  includes 
a  circuit  which  adjusts  each  level  of  an  input 
signal. 

5.  A  color  correction  circuit  according  to  claim 
1,  in  which  said  second  detecting  means  is  a 
circuit  which  detects  a  skin  color. 

6.  A  color  correction  circuit  according  to  claim 
1,  in  which  said  difference  signal  producing 
means  is  a  subtraction  circuit. 

7.  A  color  correction  circuit  according  to  claim 
1,  in  which  said  controlling  means  includes  an 
adder. 

8.  A  color  correction  circuit  according  to  claim 
7,  in  which  said  adder  has  a  function  to  substract 
a  difference  signal  component. 

Patentanspriiche 

1.  Farbkorrekturschaltung  mit: 
a)  drei  Videosignalleitungen  zur  Zufiihrung  von 

Rot-,  Grim-  bzw.  Blausignalen,  gekennzeichnet 
durch 

b)  eine  erste  Detektoreinrichtung  zur  Erfassung 
einer  weiBen  Farbkomponenten, 

c)  Mittel  zum  Anlegen  der  Rot-,  Grun-  und 
Blausignale  an  die  erste  Detektoreinrichtung, 

d)  eine  zweite  Detektoreinrichtung  zur  Erfas- 
sung  einer  vorbestimmten  Farbkomponenten, 

e)  Mittel  zum  Anlegen  wenigstens  zweier 
Signale  aus  der  das  Rot-,  Grun-  und  Blausignal 

umfassenden  Menge  von  Signalen  an  die  zweite 
Detektoreinrichtung, 

f)  eine  Einrichtung  zur  Erzeugung  eines  der 
Differenz  zwischen  den  Ausgangssignalen  der 

5  ersten  und  zweite  Detektoreinrichtung  entspre- 
chenden  Differenzsignals,  sowie 

g)  eine  Steuereinrichtung  zur  Steuerung  wenig- 
stens  eines  Signals  aus  der  das  Rot-,  Grun-  und 
Blausignal  umfassenden  Menge  von  Signalen 

io  nach  MalSgabe  des  genannten  Differenzsignals. 
2.  Farbkorrekturschaltung  nach  Anspruch  1,  bei 

der  die  erste  Detektoreinrichtung  eine  Schaltung 
ist,  die  ein  Signal  erzeugt,  das  dem  Pegel  eines 
Minimalwerts  der  Rot-,  Grim-  und  Blausignale 

15  entspricht. 
3.  Farbkorrekturschaltung  nach  Anspruch  1,  bei 

der  die  zweite  Detektoreinrichtung  eine  Schaltung 
ist,  die  ein  dem  Pegel  eines  Minimalwerts  ent- 
sprechendes  Signal  erzeugt. 

20  4.  Farbkorrekturschaltung  nach  Anspruch  1,  bei 
der  die  zweite  Detektoreinrichtung  eine  Schaltung 
enthalt,  die  die  einzelnen  Pegel  eines  Eingangssi- 
gnals  einstellt. 

5.  Farbkorrekturschaltung  nach  Anspruch  1,  bei 
25  der  die  zweite  Detektoreinrichtung  eine  Schaltung 

zur  Erfassung  von  Hautfarbe  ist. 
6.  Farbkorrekturschaltung  nach  Anspruch  1,  bei 

der  die  Einrichtung  zur  Erzeugung  des  Differenzsi- 
gnals  eine  Subtraktionsschaltung  ist. 

30  7.  Farbkorrekturschaltung  nach  Anspruch  1,  bei 
der  die  Steuereinrichtung  einen  Addierer  enthalt. 

8.  Farbkorrekturschaltung  nach  Anspruch  7,  bei 
der  eine  Funktion  des  Addiers  in  der  Subtraktion 
einer  Differenzsignalkomponenten  besteht. 

35 
Revendications 

1.  Circuit  de  correction  de  couleur,  comprenant: 
a)  trois  lignes  de  signal  video  servant  a  fournir 

40  respectivement  des  signaux  de  rouge,  de  vert  et 
de  bleu,  caracterise  par 

b)  un  premier  moyen  servant  a  detecter  une 
composante  de  couleur  blanche; 

c)  un  moyen  servant  a  appliquer  audit  premier 
45  moyen  de  detection  iesdits  signaux  de  rouge,  de' 

vert  et  de  bleu; 
d)  un  deuxieme  moyen  servant  a  detecter  une 

composante  de  couleur  predeterminee; 
e)  un  moyen  servant  a  appliquer  audit 

so  deuxieme  moyen  de  detection  au  moins  deux 
signaux  parmi  Iesdits  signaux  de  rouge,  de  vert  et 
de  bleu; 

f)  un  moyen  servant  a  produire  un  signal  de 
difference  entre  les  signaux  de  sortie  desdits 

55  premier  et  deuxieme  moyens  de  detection;  et 
g)  un  moyen  servant  a  commander,  en  fonction 

dudit  signal  de  difference,  au  moins  I'un  desdits 
signaux  de  rouge,  de  vert  et  de  bleu. 

2.  Circuit  de  correction  de  couleur  selon  la 
60  revendication  1,  dans  lequel  ledit  premier  moyen 

de  detection  est  un  circuit  qui  produit  un  signal 
correspondent  a  un  niveau  d'une  valeur  minimale 
desdits  signaux  de  rouge,  de  vert  et  de  bleu. 

3.  Circuit  de  correction  de  couleur  selon  la 
65  revendication  1,  dans  lequel  ledit  deuxieme 

6 
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loyen  de  detection  est  un  circuit  qui  proauit  un 
gnal  correspondent  a  un  niveau  d'une  valeur 
linimaie. 
4.  Circuit  de  correction  de  couleur  selon  la 

svendication  1,  dans  lequel  ledit  deuxieme  s 
loyen  de  detection  comporte  un  circuit  qui 
iuste  chaque  niveau  d'un  signal  d'entree. 
5.  Circuit  de  correction  de  couleur  selon  la 

jvendication  1,  dans  lequel  ledit  deuxieme 
loyen  de  detection  est  un  circuit  qui  detecte  la  10 
ouleur  de  la  peau. 
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o 
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ivendication  1,  dans  lequel  ledit  moyen  de  pro- 
uction  de  signal  de  difference  est  un  circuit  de 
Dustraction. 
7.  Circuit  de  correction  de  couleur  selon  la 

svendication  1,  dans  lequel  ledit  moyen  de  com- 
lande  comporte  un  additionneur. 
8.  Circuit  de  correction  de  couleur  selon  la 

avendication  7,  dans  lequel  ledit  additionneur 
ossede  une  fonction  permettant  de  soustraire 
ne  composante  de  signal  de  difference. 

/ 
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