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Video  signal  processing  apparatus  having  function  for  coloring  additional  image  information. 

©  An  extracting  section  (12)  extracts  a  burst  signal 
included  in  a  chroma  signal  to  be  processed.  A 
generating  section  (16)  generates  a  first  color  carrier 
phase-locked  with  the  burst  signal  extracted  by  the 
extracting  section  (12).  A  modulating  section  (13) 
modulates  the  chroma  signal  to  be  processed  in 
accordance  with  the  burst  signal  extracted  by  the 
extracting  section  (12)  and  the  first  color  carrier 
generated  by  the  generating  section  (16).  A  coloring 
section  (21)  includes  a  phase  shifting  section  (23)  for 
obtaining  a  second  color  carrier  by  shifting  the 

J^  phase  of  the  first  color  carrier  generated  by  the 
generating  section,  and  a  mixing  section  for  obtain- 

^"ing  a  coloring  signal  by  mixing  the  second  (26)  color 
{^carrier  obtained  by  the  phase  shifting  section  (23) 

with  the  first  color  carrier  generated  by  the  generat- 
^   ing  section  (16).  An  additional  image  information 
m  generating  section  (30)  generates  image  information 

to  be  added  to  the  chroma  signal  to  be  processed.  A 
®  superimpose  section  (11)  inserts  the  coloring  signal 
Q.  output  from  the  coloring  section  (21)  in  the  chroma 
LU  signal  to  be  processed  in  accordance  with  the  image 

information  to  be  added,  which  is  generated  by  the 
additional  image  information  generating  section  (30). 
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Video  signal  processing  apparatus  having  function  for  coloring  additional  image  information 

be  converted  into  the  (R-Y),  (B-Y),  and  (G-Y)  color 
difference  signals.  In  this  case,  in  order  to  stabilize 
hues,  a  phase-locked  loop  must  be  added,  thus 
complicating  the  system. 

5  As  described  above,  especially  in  the  conven- 
tional  camera  built-in  VTRs,  no  technique  is  avail- 
able  which  can  be  suitably  used  to  add  colored 
character  information  in  both  recording  and  re- 
production  modes.  In  order  to  easily  perform  color- 

w  ing  of  image  information  to  be  added  in  both  re- 
cording  and  reproduction  modes  in  conventional 
video  signal  processing  apparatuses  in  general,  a 
great  change  in  existing  video  signal  processing 
system  and  a  complex  circuit  are  required. 

75  It  is,  therefore,  an  object  of  the  present  inven- 
tion  to  provide  a  new  and  improved  video  signal 
processing  apparatus  having  a  function  for  coloring 
additional  image  information  which  can  perform 
coloring  of  image  information  to  be  added,  such  as 

20  character  information,  to  a  video  signal  in  a  chroma 
signal  processing  circuit  section  with  a  simple  ar- 
rangement. 

According  to  one  aspect  of  the  present  inven- 
tion,  there  is  provided  a  chroma  signal  processing 

25  apparatus  comprising: 
extracting  means  for  extracting  a  burst  signal  in- 
cluded  in  a  chroma  signal  to  be  processed; 
generating  means  for  generating  a  first  color  carrier 
phase-locked  with  the  burst  signal  extracted  by  the 

30  extracting  means; 
modulating  means  for  modulating  the  chroma  sig- 
nal  to  be  processed  in  accordance  with  the  burst 
signal  extracted  by  the  extracting  means  and  the 
first  color  carrier  generated  by  the  generating 

35  means; 
coloring  means  including  phase  shifting  means  for 
obtaining  a  second  color  carrier  by  shifting  a  phase 
of  the  first  color  carrier  generated  by  the  generat- 
ing  means,  and  mixing  means  for  obtaining  a  color- 

40  ing  signal  by  mixing  the  second  color  carrier  ob- 
tained  by  the  phase  shifting  means  with  the  first 
color  carrier  generated  by  the  generating  means; 
additional  image  information  generating  means  for 
generating  image  information  to  be  added  to  the 

45  chroma  signal  to  be  processed;  and  . 
superimpose  means  for  inserting  the  coloring  sig- 
nal  output  from  the  coloring  means  in  the  chroma 
signal  to  be  processed  in  accordance  with  the 
image  information  to  be  added,  which  is  generated 

so  by  the  additional  image  information  generating 
means. 

According  to  another  aspect  of  the  present 
invention,  in  a  recording  mode,  an  output  from  a 
phase-locked  loop  circuit  means  is  utilized.  The 
phase-locked  loop  circuit  means  extracts  a  burst 

This  invention  generally  relates  to  a  video  sig- 
nal  processing  apparatus  and,  more  particularly,  to 
a  magnetic  recording/reproducing  apparatus  for 
recording/  reproducing  a  video  signal,  which  can 
be  suitably  used  for  a  camera  built-in  VTR  appara- 
tus. 

Camera  built-in  video  tape  recording 
(reproducing)  apparatuses  (to  be  referred  to  VTRs 
hereinafter)  have  recently  been  developed.  Some 
of  these  camera  built-in  VTRs  incorporate  a  char- 
acter  signal  generating  circuit  so  as  to  display 
characters  such  as  a  title  and  a  date  on  a  camera 
EE  image  or  a  reproduced  image  for  convenience 
in  an  actual  operation.  Generally,  a  character  signal 
generating  circuit  separates  horizontal  and  vertical 
sync  signals  from  an  EE  video  signal  or  a  re- 
production  signal,  obtains  horizontal  and  vertical 
positions  of  an  image  by  using  horizontal  and  verti- 
cal  counters,  and  sets  a  display  position  of  char- 
acter  information,  thereby  inserting  the  character 
information  in  the  video  signal  in  a  camera  circuit. 

According  to  a  recently  developed  apparatus, 
when  a  character  display  is  to  be  performed,  char- 
acters  are  displayed  in  color  or  displayed  in  white 
or  with  a  white  frame. 

Coloring  of  characters  can  be  relatively  easily 
performed  by  switching  the  levels  of  camera  signal 
outputs  corresponding  to,  e.g.,  the  R,  G,  and  B 
signals  during  a  recording  operation  such  that  an 
output  corresponding  to  the  R  signal  is  set  at  logic 
"1  "  (high  level)  and  outputs  corresponding  to  the  G 
and  B  signals  are  set  at  logic  "0"  (low  level).  In  this 
case,  an  R  (red)  signal  is  recorded  at  a  character 
position. 

In  reproduction,  edition  is  sometimes  per- 
formed  by  inserting  title  or  date  information  in  a 
reproduction  signal.  In  some  camera  built-in  VTRs, 
camera  circuits  are  turned  off  during  reproduction 
in  order  to  save  power.  In  such  an  arrangement, 
the  above-described  system  of  inserting  character 
information  in  a  video  signal  in  a  camera  circuit 
cannot  be  employed  in  a  reproduction  mode,  al- 
though  it  can  be  employed  in  a  recording  mode. 

Furthermore,  in  camera  built-in  VTRs  of  certain 
types,  the  R,  G,  and  B  signals  cannot  be  easily 
extracted  in  a  camera  signal  processing  circuit. 
More  specifically,  if  primary  color  (R,  G,  and  B) 
filters  are  used  as  color  filters  in  an  imaging  sec- 
tion,  extraction  of  the  R,  G,  and  B  signals  can  be 
easily  performed.  However,  if  filters  of  intermediate 
colors  such  as  cyan  and  magenta  are  used,  an 
arithmetic  operation  of  a  video  signal  must  be 
performed  to  obtain  the  R,  G,  and  B  signals.  In  this 
step,  coloring  of  character  information  is  per- 
formed.  Thereafter,  the  R,  G,  and  B  signals  must 
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instrumentalities  and  combinations  particularly 
pointed  out  in  the  appended  claims. 

The  accompanying  drawings,  which  are  incor- 
porated  in  and  constitute  a  part  of  the  specification, 

5  illustrate  presently  preferred  embodiments  of  the 
invention  and,  together  with  the  general  description 
given  above  and  the  detailed  description  of  the 
preferred  embodiments  given  below,  serve  to  ex- 
plain  the  principles  of  the  invention. 

to  Fig.  1  is  a  block  diagram  showing  a  record- 
ing  system  according  to  an  embodiment  of  the 
present  invention; 

Fig.  2  is  a  block  diagram  showing  a  re- 
producing  system  according  to  an  embodiment  of 

75  the  present  invention; 
Fig.  3  is  a  block  diagram  showing  a  lu- 

minance  signal  processing  system  according  to  an 
embodiment  of  the  present  invention; 

Fig.  4  is  a  block  diagram  showing  a  detailed 
20  arrangement  of  an  additional  information  generating 

circuit  in  Figs.  1  and  2; 
Figs.  5A  to  5C  are  views  for  explaining  an 

operation  of  the  additional  information  generating 
circuit  in  Fig.  4;  and 

25  Fig.  6  is  a  block  diagram  showing  a  detailed 
arrangement  of  a  color  information  generating  cir- 
cuit  in  Figs.  1  and  2. 

An  embodiment  of  the  present  invention  will  be 
30  described  below  with  reference  to  the  accompany- 

ing  drawings. 
Reference  will  now  be  made  in  detail  to  the 

presently  preferred  embodiments  of  the  invention 
as  illustrated  in  the  accompanying  drawings,  in 

35  which  like  reference  characters  designate  like  or 
corresponding  parts  throughout  the  several  draw- 
ings. 

Fig.  1  shows  a  camera  built-in  magnetic 
recording/reproducing  apparatus  (VTR)  in  a  record- 

40  ing  mode  according  to  the  embodiment.  A  video 
signal  obtained  by,  e.g.,  a  camera  (not  shown)  is 
supplied  to  a  recording/reproducing  section  (not 
shown)  as  a  camera  circuit  and  is  separated  into 
luminance  and  recording  chroma  signals.  Of  these 

45  signals,  the  recording  chroma  signal  input  to  an 
input  terminal  IN1  is  supplied  to  one  input  terminal 
a  of  a  switch  1  1  .  An  output  chroma  signal  from  the 
switch  1  1  is  supplied  to  an  automatic  color  control 
circuit  (ACC  circuit)  12,  and  gain  control  is  per- 

50  formed  thereby  to  allow  the  burst  signal  to  have  a 
predetermined  amplitude.  An  output  chroma  signal 
from  the  ACC  circuit  12  is  supplied  to  a  balanced 
modulator  13  to  be  converted  into  a  signal  having  a 
recording  frequency.  In  this  case,  the  3.58  MHz 

55  chroma  signal  is  converted  into  a  688  kHz  low- 
frequency  chroma  signal  and  is  supplied  to  a  termi- 
nal  15  through  a  low-pass  filter  14.  The  low-fre- 
quency  converted  chroma  signal  is  mixed  with  an 

signal  of  a  chroma  signal  output  from  an  automatic 
control  means  (ACC  circuit)  and  generates  a  carrier 
phase-locked  with  the  burst  signal.  A  color  informa- 
tion  generating  means  generates  a  color  informa- 
tion  signal  by  mixing  a  first  color  carrier  as  an 
output  from  the  phase-locked  loop  circuit  means 
with  a  second  color  carrier  obtained  by  shifting  the 
phase  of  the  first  color  carrier.  The  color  informa- 
tion  signal  and  a  recording  chroma  signal  to  be 
supplied  to  the  automatic  color  control  means  are 
respectively  supplied  to  one  and  the  other  termi- 
nals  of  a  switch  means.  The  switch  means  is  con- 
trolled  by  an  additional  information  generating  cir- 
cuit  to  select  the  recording  chroma  signal  or  the 
color  information  signal  and  to  insert  an  additional 
signal  of,  e.g.,  a  character  or  a  graphic  pattern  in 
part  of  the  recording  chroma  signal. 

According  to  still  another  aspect  of  the  present 
invention,  in  a  reproduction  mode,  a  low-frequency 
chroma  signal  reproduced  from  a  video  head  is 
converted  into  a  high-frequency  chroma  signal  hav- 
ing  an  original  frequency  by  a  frequency  converting 
means.  The  converted  signal  is  then  filtered  by  a 
comb  filter  to  remove  an  unnecessary  component 
therefrom.  A  phase-locked  loop  circuit  means  ex- 
tracts  a  burst  signal  from  the  high-frequency 
chroma  signal  as  an  output  from  the  comb  filter 
and  detects  a  phase  difference  between  the  burst 
signal  and  an  output  from  a  reference  oscillator.  A 
conversion  carrier  used  by  the  frequency  convert- 
ing  means  is  controlled  on  the  basis  of  the  phase 
difference  so  as  to  phase-lock  the  burst  signal  with 
the  output  from  the  reference  oscillator.  A  color 
information  generating  means  generates  a  color 
information  signal  by  mixing  a  first  color  carrier  as 
an  output  from  the  reference  oscillator  with  a  sec- 
ond  color  carrier  by  shifting  the  phase  of  the  first 
color  carrier.  A  switch  means  is  controlled  by  an 
additional  information  generating  circuit  to  select 
the  color  information  or  the  high-frequency  chroma 
signal  so  that  the  color  information  signal  from  the 
color  information  generating  means  and  the  high- 
frequency  chroma  signal  from  the  comb  filter  are 
selectively  output,  thereby  inserting  an  additional 
signal  of,  e.g.,  a  character  or  a  graphic  pattern  in 
part  of  the  reproduction  chroma  signal. 

According  to  the  above-described  arrange- 
ments,  by  only  arranging  the  color  information  gen- 
erating  circuit  and  the  switch  means  in  the  color 
processing  section,  character  signals  and  the  like 
including  color  information  can  be  obtained  in  both 
the  recording  and  reproduction  modes. 

Additional  objects  and  advantages  of  the  inven- 
tion  will  be  set  forth  in  the  description  which  fol- 
lows,  and  in  part  will  be  obvious  from  the  descrip- 
tion,  or  may  be  learned  by  practice  of  the  inven- 
tion.  The  objects  and  advantages  of  the  invention 
may  be  realized  and  obtained  by  means  of  the 
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circuit  32  sets  a  display  position  of  image  data  to 
be  added,  such  as  characters,  on  a  screen  by 
using  horizontal  and  vertical  sync  signals  H  and  V 
of  an  input  video  signal  supplied  to  an  input  termi- 

5  nal  IN3  and  an  internal  clock. 
According  to  the  apparatus  having  the  above- 

described  arrangement,  a  coloring  signal  from  the 
color  information  generating  circuit  21  is  inserted  in 
a  recording  chroma  signal  so  as  to  partially  replace 

10  it  and  to  color  image  data  to  be  added  and  is 
supplied  to  the  ACC  circuit  12  at  the  same  timing 
as  that  of  output  of  the  image  data  to  be  added, 
such  as  title  characters  and  the  like  read  out  from 
the  memory  circuit  31.  When  a  tape  on  which  such 

/5  a  composite  signal  is  recorded  is  reproduced,  an 
image  in  which  a  desired  color  is  added  to  a 
character  portion  such  as  a  date  or  a  title  can  be 
obtained. 

Fig.  2  shows  an  embodiment  in  which  the 
20  present  invention  is  applied  to  a  reproducing  sys- 

tem  of  a  magnetic  recording/reproducing  appara- 
tus.  When  edition  or  the  like  is  to  be  performed  in 
a  VTR,  a  title  or  date  signal  is  sometimes  desired 
to  be  inserted  in  a  reproduction  video  signal.  In 

25  such  a  case,  when  a  title  or  a  date  is  to  be 
displayed,  coloring  is  performed. 

In  Fig.  2,  an  output  from  a  video  head  41  is 
@supplied  to  a  'low-pass  filter  44  through  a  rotary 
transformer  42.  In  this  case,  a  low-frequency  con- 

30  verted  chroma  signal  of  688  kHz  is  extracted  and  is 
supplied  to  an  automatic  color  control  circuit  (ACC 
circuit)  45.  The  low-frequency  converted  chroma 
signal  which  has  been  subjected  to  gain  control  in 
the  ACC  circuit  45  to  have  a  predetermined  burst 

35  level  is  supplied  to  a  balanced  modulator  46  to 
have  the  original  frequency.  The  chroma  signal 
whose  frequency  has  been  returned  to  3.58  MHz  is 
supplied  through  a  band-pass  filter  47  to  a  comb 
filter  48  for  removing  crosstalk.  A  reproduction 

40  chroma  signal  output  from  the  comb  filter  48  is 
supplied  to  one  terminal  a  of  a  switch  56  through  a 
color  killer  circuit  55  and  at  the  same  time  is 
supplied  to  a  phase  detector  49. 

The  phase  detector  49  detects  a  phase  dif- 
45  ference  between  the  burst  signal  and  a  3.58  MHz 

reference  oscillation  output.  The  reference  oscilla- 
tion  output  is  output  from  a  quartz  oscillator  50.  A 
differential  output  from  the  phase  detector  49  is 
supplied  to  the  control  terminal  of  a  voltage-con- 

50  trolled  oscillator  51.  An  output  from  the  oscillator 
51  is  then  divided  by  a  frequency  divider  52  and  is 
supplied  to  a  balanced  modulator  54  through  a 
phase  shifting  circuit  53.  The  modulator  54  gen- 
erates  a  4.27  MHz  carrier  for  frequency  conversion 

55  and  supplies  it  to  the  balanced  modulator  46.  A 
loop  constituted  by  the  phase  detector  49.  the 
voltage-controlled  oscillator  51,  the  frequency  di- 
vider  52,  the  phase  shifting  circuit  53,  the  balanced 

FM-modulated  luminance  signal  by  a  mixing  circuit 
(not  shown),  and  the  mixed  signal  is  recorded  on  a 
magnetic  tape  through  a  rotary  head  of  a  VTR 
mechanical  section  (not  shown). 

The  output  from  the  ACC  circuit  12  is  supplied 
to  a  phase  detector  17  of  a  carrier  generating 
section  16  for  generating  a  frequency-conversion 
carrier.  The  phase  detector  17  detects  a  phase 
difference  between  an  output  from  a  voltage-con- 
trolled  quartz  oscillator  (VXO)  18  for  obtaining  a 
3.58  MHz  reference  oscillation  output  and  an  input 
burst  signal,  and  supplies  the  differential  voltage  to 
the  control  terminal  of  the  VXO  18.  With  this  opera- 
tion,  the  oscillation  frequency  of  the  VXO  18  is 
synchronized  with  the  phase  of  the  burst  signal. 
The  output  from  the  VXO  18  is  frequency-con- 
verted  by  a  balanced  modulator  19  to  have  a 
frequency  of  3.58  MHz  +  688  kHz  and  is  used  as 
a  frequency-conversion  carrier  in  the  balanced 
modulator  13. 

The  oscillation  output  from  the  VXO  18  is  fur- 
ther  supplied  to  a  color  information  generating  cir- 
cuit  21.  The  circuit  21  comprises  a  phase  correct- 
ing  circuit  22  for  correcting  the  phase  of  an  output 
from  the  VXO  18,  a  phase  shifting  circuit  23  for 
delaying  the  phase  of  an  output  from  the  circuit  23 
by  90  °  ,  adjusters  24  and  25  for  respectively  ad- 
justing  the  levels  of  outputs  from  the  circuits  22 
and  23,  and  an  adder  26  for  mixing  outputs  from 
the  adjusters  24  and  25.  As  will  be  described  later, 
the  hue  of  output  color  information  from  the  color 
information  generating  circuit  21  can  be  changed 
by  changing  the  mixing  ratio  of  the  outputs  from 
the  adjusters  24  and  25.  In  addition,  the  output 
color  information  is  supplied  to  the  other  input 
terminal  b  of  the  switch  11  as  a  coloring  signal  for 
a  desired  color  of  eight  colors  obtained  by  chang- 
ing  the  mixing  ratio  of  color  control  signals  R,  G, 
and  B. 

At  this  time,  the  switch  11  is  controlled  by  a 
control  pulse  from  an  additional  information  gen- 
erating  circuit  30  and  is  switched  to  a  recording 
chroma  signal  side  or  a  coloring  signal  side.  For 
example,  during  a  character  signal  adding  opera- 
tion,  the  switch  11  is  connected  to  the  terminal  b 
side. 

The  additional  information  generating  circuit  30 
comprises  a  memory  circuit  31  for  storing  image 
data  to  be  added,  e.g.,  a  date  and  a  title  which  are 
written  by  hand  and  are  imaged  in  advance  by  a 
camera  section  (not  shown)  to  be  supplied  to  an 
input  terminal  IN2.as  binary  data  of  a  luminance 
signal  of  an  input  video  signal,  a  timing  circuit  32 
for  setting  the  read  and  write  timings  with  respect 
to  the  memory  circuit  31,  and  a  display  information 
designating  section  33  for  selecting  specific  data  (a 
date,  a  title,  or  the  like)  to  be  read  out  from  the 
data  stored  in  the  memory  circuit  31.  The  timing 



EP  0  344  774  A1 

source  to  the  other  input  terminal  b.  The  switch  71 
is  controlled  by  an  output  from  the  additional  in- 
formation  generating  circuit  30  described  with  ref- 
erence  to  Figs.  1  and  2  so  that  a  character  display 

5  position  is  set  to  a  predetermined  DC  level. 
Fig.  4  is  a  block  diagram  showing  a  so-called 

digital  superimpose  circuit  as  a  practical  example 
of  the  additional  information  generating  circuit  in 
Figs.  1  and  2. 

w  Digital  superimpose  is  a  function  for  storing  a 
luminance  signal  of  a  title  image,  which  has  been 
obtained  by  a  camera  section  in  advance,  as  digital 
data  obtained  by  converting  the  signal  into  two 
gray  levels  of  white  and  black  in  a  memory  (RAM), 

;5  and  reading  out  this  digital  data  (the  title  image) 
from  the  memory  to  superpose  it  on  a  recorded  or 
reproduced  image.  According  to  a  characteristic 
feature  of  the  embodiments,  a  desired  color  se- 
lected  from  eight  colors  is  given  to  the  title 

20  (character)  portion  during  this  superimpose  opera- 
tion. 

Fig.  5B  shows  a  luminance  signal  in  a  horizon- 
tal  period  of  a  video  signal  obtained  by  imaging  a 
title  image  shown  in  Fig.  5A  (in  which  Japanese 

25  characters  equivalent  to  the  word  "title"  is  drawn  in 
katakanas.  This  luminance  signal  is  compared  by  a 
comparator  91  with  a  threshold  level  denoted  by 
reference  symbol  SH  for  each  horizontal  line  so  as 
to  be  converted  into  binary  data  shown  in  Fig.  5C. 

30  The  binary  data  has  portions  respectively  with  lev- 
els  higher  and  lower  than  the  level  SH  as  white  and 
black.  In  order  to  decompose  a  single  frame  to  be 
stored  into  256  horizontal  dots  and  256  vertical 
dots,  this  data  is  sampled  by  a  sample/hold  circuit 

35  92  and  is  stored  in  a  memory  93  as  data  in  which 
"0"  and  "1  "  respectively  represent  white  and 
black. 

The  above  sampling  is  performed  by  using  a 
clock  signal  having  a  frequency  of  about  4  MHz 

40  and  synchronized  with  a  horizontal  sync  signal  H 
generated  by  a  clock  circuit  90.  An  address  to  the 
memory  93  is  generated  by  an  address  generating 
circuit  94  including  H  and  V  counters. 

When  the  data  stored  in  the  memory  93  is  to 
45  be  superimposed  on  a  screen  image,  the  data  in 

the  memory  93  is  read  out  in  synchronizm  with  the 
horizontal  and  vertical  sync  signals  H  and  V.  A 
switch  98  is  controlled  by  the  readout  data.  When 
data  is  "1  ",  the  signal  of  the  screen  image  is 

so  replaced  with  a  desired  coloring  signal  generated 
upon  designation  by  a  color  generating  circuit  95 
(corresponding  to  the  color  information  generating 
circuits  21  and  57).  When  the  data  is  "0".  the 
signal  of  the  screen  image  is  directly  output. 

55  Note  that  a  gate  circuit  96  in  Fig.  4  is  used  to 
generate  various  timing  signals  for  superimpose 
and  is  constituted  by  a  CMOS  gate  array.  In  addi- 
tion,  a  wipe  control  circuit  97  is  used  when  a  title 

modulators  54  and  46,  the  band-pass  filter  47,  and 
the  comb  filter  48  serves  as  a  phase-locked  loop 
for  phase-locking  the  burst  signal  of  a  reproduced 
chroma  signal  with  the  oscillation  output  phase  of 
the  reference  oscillator  50. 

In  a  normal  chroma  signal  reproducing  circuit, 
a  chroma  signal  output  from  the  color  killer  circuit 
55  is  used  without  any  modification.  In  this  system, 
however,  the  switch  56  and  a  color  information 
generating  circuit  57  are  arranged.  The  circuit  57 
uses  an  output  from  the  reference  oscillator  50. 
The  circuit  57  comprises  a  phase  correcting  circuit 
58,  a  phase  shifting  circuit  59,  adjusters  60  and  61, 
and  an  adder  62.  The  color  information  generating 
circuit  57  and  the  reference  oscillator  50  are  iden- 
tical  with  the  color  information  generating  circuit  21 
and  the  voltage-controlled  quartz  oscillator  18 
shown  in  Fig.  1,  respectively.  In  practice,  the  same 
circuits  are  commonly  used  upon  a  switching  op- 
eration  by  a  switch.  More  specifically,  the  reference 
oscillator  50  is  switched  to  a  free  oscillation  state 
during  reproduction  and  to  serve  as  the  oscillator 
18  of  a  voltage-controlled  type  during  recording. 

An  output  from  the  color  information  "generating 
circuit  57,  i.e.,  a  color  information  signal  is  supplied 
to  a  terminal  b  of  the  switch  56.  At  this  time,  the 
switch  56  is  controlled  by  the  additional  information 
generating  circuit  30  in  the  same  manner  as  de- 
scribed  with  reference  to  Fig.  1  .  Consequently,  the 
switch  56  outputs  a  reproduction  chroma  signal  in 
which  a  coloring  signal  from  the  circuit  57  is  in- 
serted  to  partially  replace  it  and  to  color  image 
data  to  be  added,  such  as  characters,  a  title,  or  the 
like. 

According  to  the  above-described  system, 
most  of  the  circuits  are  identical  with  those  used  \n- 
the  chroma  signal  processing  circuit  of  the  mag- 
netic  recording/reproducing  apparatus.  Only  the 
color  information  generating  circuit  57  and  the 
switch  56  are  newly  added,  and  moreover,  the 
circuit  57  can  also  serve  as  the  circuit  21  in  the 
recording  system.  Therefore,  coloring  information 
can  be  superposed  on  image  data  to  be  added  by 
using  a  simple  arrangement  without  increasing  the 
cost.  In  addition,  since  the  adjusters  60  and  61  are 
arranged  in  the  color  information  generating  circuit 
57  so  as  to  respectively  adjust  outputs  from  the 
circuits  58  and  59,  the  color  of  characters  or  the 
like  to  be  displayed  can  be  adjusted  to  be  easily 
seen  in  accordance  with  a  background  color. 

Fig.  3  shows  a  circuit  for  replacing  the  position 
at  which  a  character  signal  or  the  like  is  super- 
posed  on  a  luminance  signal  in  the  path  of  the 
luminance  signal  with  a  predetermined  DC  level.  A 
reproduction  luminance  signal  or  an  EE  luminance 
signal  from  a  camera  is  input  to  one  input  terminal 
a  of  a  switch  71  through  a  sink  chip  clamp  circuit 
70.  A  DC  voltage  is  applied  from  a  DC  voltage 



EP  0  344  774  A1 10 

additional  image  information  generating  means  (30) 
for  generating  image  information  to  be  added  to 
the  chroma  signal  to  be  processed;  and 
superimpose  means  (11)  for  inserting  the  coloring 

5  signal  output  from  said  coloring  means  (21)  in  the 
chroma  signal  to  be  processed  in  accordance  with 
the  image  information  to  be  added,  which  is  gen- 
erated  by  said  additional  image  information  gen- 
erating  means  (30). 

io  2.  An  apparatus  according  to  claimi,  character- 
ized  in  that  said  extracting  means  (12)  includes 
automatic  color  control  means  (12)  for  controlling  a 
level  of  the  burst  signal  included  in  a  recording 
chroma  signal  to  be  processed. 

75  3.  An  apparatus  according  to  claim  2,  char- 
acterized  in  that  said  generating  means  (16)  in- 
cludes  phase-locked  loop  means  (16)  for  generat- 
ing  the  first  color  carrier  phase-locked  with  the 
burst  signal. 

20  4.  An  apparatus  according  to  claim  3,  char- 
acterized  in  that  said  phase-locked  loop  means  (16) 
includes  a  voltage-controlled  variable  oscillator  (18) 
for  obtaining  a  reference  oscillation  output  cor- 
responding  to  a  color  subcarrier  frequency  and  a 

25  phase  detector  (17)  for  detecting  a  phase  differ- 
ence  between  the  reference  oscillation  output  from 
said  voltage-controlled  variable  oscillator  (18)  and 
the  burst  signal,  the  first  color  carrier  being  output 
from  said  voltage-controlled  variable  oscillator  (18) 

30  by  controlling  said  voltage-controlled  variable  os- 
cillator  (18)  using  a  voltage  corresponding  to  the 
phase  difference  detected  by  said  phase  detector 
(17). 

5.  An  apparatus  according  to  claim  4,  char- 
35  acterized  in  that  said  modulating  means  (13)  in- 

cludes  carrier  modulating  means  (19)  for  perform- 
ing  balanced  modulation  of  the  first  color  carrier 
and  converting  the  recording  chroma  signal  to  be 
processed  into  a  signal  having  a  low  frequency. 

40  6.  An  apparatus  according  to  claim  1,  char- 
acterized  in  that  said  coloring  means  (21)  includes 
a  circuit  (22)  for  correcting  a  phase  of  the  first  color 
carrier. 

7.  An  apparatus  according  to  claim  1,  char- 
45  acterized  in  that  said  coloring  means  (21)  includes 

first  and  second  adjusters  (24,  25)  for  respectively 
adjusting  levels  of  the  first  and  second  color  car- 
riers,  said  first  and  second  adjusters  (24,  25)  out- 
putting  a  desired  coloring  signal  by  controlling  a 

50  mixing  ratio  of  the  first  and  second  color  carriers  in 
accordance  with  a  color  control  signal. 

8.  An  apparatus  according  to  claim  1  ,  char- 
acterized  in  that  said  additional  image  information 
generating  means  (30)  includes  a  memory  (31)  for 

55  storing  the  image  information  to  be  added  and  a 
timing  circuit  (32)  for  setting  write  and  read  timings 
with  respect  to  said  memory  (31). 

image  to  be  superimposed  is  wiped  on  the  screen. 
Fig.  6  is  a  block  diagram  showing  a  title  color 

adding  circuit  to  be  used  during  reproduction  as  a 
practical  example  of  the  color  information  generat- 
ing  circuits  21  and  57  in  Figs.  1  and  2 
(corresponding  to  the  color  generating  circuit  95). 

A  carrier  chroma  signal  is  obtained  by  mixing 
an  output  signal  from  a  reference  quartz  oscillator 
101  with  a  signal  obtained  by  shifting  the  phase  of 
the  output  signal  by  90°  using  a  phase  shifter  102, 
and  the  hue  can  be  changed  by  changing  the 
mixing  ratio.  Color  control  signals  R,  G,  and  B  from 
the  digital  superimpose  circuit  section  in  Fig.  4  are 
respectively  converted  into  voltages  by  a  matrix 
circuit  103.  The  above  mixing  ratio  is  changed  by 
controlling  first  and  second  voltage-controlled  am- 
plifiers  104  and  105,  to  which  the  carrier  chroma 
signals  whose  phases  are  different  from  each  other 
by  90°  are  supplied,  by  using  the  converted  vol- 
tages,  thereby  generating  eight  (white,  yellow, 
cyan,  green,  magenta,  red,  blue,  and  black)  chroma 
signals.  By  setting  luminance  levels  corresponding 
to  the  respective  colors,  desired  coloring  signals 
can  be  obtained.  The  above-described  superim- 
pose  is  performed  by  replacing  a  video  signal  with 
a  colored  title  signal  obtained  in  this  manner  by  a 
switch  106. 

As  has  been  deseribed  above,  according  to  the 
present  invention,  coloring  of  image  data  such  as 
character  information  to  be  added  to  a  video  signal 
can  be  realized  in  the  chroma  signal  processing 
circuit  with  a  simple  arrangement. 

Claims 

1.  A  chroma  signal  processing  apparatus  com- 
prising: 
extracting  means  (12)  for  extracting  a  burst  signal 
included  in  a  chroma  signal  to  be  processed; 
generating  means  (16)  for  generating  a  first  color 
carrier  phase-locked  with  the  burst  signal  extracted 
by  said  extracting  means  (12);  and 
modulating  means  (13)  for  modulating  the  chroma 
signal  to  be  processed  in  accordance  with  the 
burst  signal  extracted  by  said  extracting  means 
(12)  and  the  first  color  carrier  generated  by  said 
generating  means  (16); 
characterized  in  that  said  apparatus  further  com- 
prises: 
coloring  means  (21)  including  phase  shifting  means 
(23)  for  obtaining  a  second  color  carrier  by  shifting 
a  phase  of  the  first  color  earner  generated  by  said 
generating  means  (16),  and  mixing  means  (26)  for 
obtaining  a  coloring  signal  by  mixing  the  second 
color  carrier  obtained  by  said  phase  shifting  means 
(23)  with  the  first  color  carrier  generated  by  said 
generating  means  (16); 
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characterized  in  that  said  apparatus  further  com- 
prises: 
color  information  generating  means  (21)  for  gen- 
erating  a  color  information  signal  by  mixing  a  first 

5  color  carrier  output  from  said  phase-locked  loop 
circuit  means  (16)  with  a  second  color  carrier  ob- 
tained  by  shifting  a  phase  of  the  first  color  carrier; 
switch  means  (11)  for  selectively  supplying  the 
color  information  signal  from  said  color  information 

io  generating  means  (21)  and  the  recording  color  sig- 
nal  to  said  automatic  chroma  control  means  (12); 
and 
an  additional  information  generating  circuit  (30)  for 
controlling  said  switch  means  (11)  to  select  the 

75  recording  chroma  signal  or  the  color  information 
signal  and  insert  an  additional  signal,  of  e.g.,  a 
character  or  a  graphic  pattern  in  part  of  the  record- 
ing  chroma  signal. 

16.  A  video  reproducing  apparatus  comprising: 
20  frequency  converting  means  (46,  47,  51-54)  for 

converting  a  low-frequency  converted  chroma  sig- 
nal  reproduced  from  a  video  head  (41)  into  a  high- 
frequency  chroma  signal  having  an  original  fre- 
quency; 

25  a  comb  filter  (48)  for  removing  an  unnecessary 
component  of  the  high-frequency  chroma  signal 
from  said  frequency  converting  means  (46,  47,  51- 
54); 
phase-locked  loop  circuit  means  (49,  50,  51)  for 

30  extracting  a  burst  signal  from  the  high-frequency 
chroma  signal  from  said  comb  filter  (48)  to  detect  a 
phase  difference  between  the  burst  signal  and  an 
output  from  a  reference  oscillator  (50)  and  phase- 
locking  the  burst  signal  with  the  output  from  said 

35  reference  oscillator  by  controlling  a  conversion  car- 
rier  used  in  said  frequency  converting  means  (46, 
47,  51-54)  on  the  basis  of  the  phase  difference; 
characterized  in  that  said  apparatus  further  com- 
prises: 

40  color  information  generating  means  (57)  for  gen- 
erating  a  color  information  signal  by  mixing  a  first 
color  carrier  as  an  output  from  said  reference  os- 
cillator  (50)  with  a  second  color  carrier  obtained  by 
shifting  a  phase  of  the  first  color  carrier; 

45  switch  means  (56)  for  selectively  outputting  the 
color  information  signal  from  said  color  information 
generating  means  (57)  and  the  high-frequency 
chroma  signal  from  said  comb  filter  (48)  as  a 
reproduction  chroma  signal;  and 

50  an  additional  information  generating  circuit  (30)  for 
controlling  said  switch  means  (56)  to  select  the 
color  information  signal  or  the  high-frequency 
chroma  signal  and  insert  an  additional  signal  of, 
e.g.,  a  character  or  a  graphic  pattern  in  part  of  the 

55  reproduction  chroma  signal. 

9.  An  apparatus  according  to  claim  8,  char- 
acterized  in  that  said  memory  (31)  stores  binary 
data  of  a  luminance  signal  included  in  a  video 
signal  as  the  image  information  to  be  added. 

10.  An  apparatus  according  to  claim  1,  char- 
acterized  in  that  said  superimpose  means  (11)  in- 
cludes  means  (11)  for  switching  the  chroma  signal 
to  be  processed  and  the  coloring  signal  in  accor- 
dance  with  the  image  information  to  be  processed. 

11.  An  apparatus  according  to  claim  1,  char- 
acterized  in  that  said  modulating  means  includes 
frequency  converting  means  (46,  47,  51-54)  for 
converting  a  low-frequency  chroma  signal  repro- 
duced  from  a  video  head  (41)  into  a  high-frequency 
chroma  signal  having  an  original  frequency,  and 
said  extracting  means  includes  filter  means  (48)  for 
removing  an  unnecessary  component  of  the  high- 
frequency  chroma  signal  from  said  frequency  con- 
verting  means  (46,  47,  51-54)  and  means  (49)  for 
extracting  the  burst  signal  from  the  high-frequency 
chroma  signal  from  said  filter  means  (48). 

12.  An  apparatus  according  to  claim  11,  char- 
acterized  in  that  said  generating  means  includes  a 
reference  oscillator  (50)  for  obtaining  a  reference 
oscillation  output  corresponding  to  a  color  subcar- 
rier  frequency  and  a  phase  detector  (49)  for  detect- 
ing  a  phase  difference  between  the  reference  os- 
cillation  output  from  said  reference  oscillator  (50) 
and  the  burst  signal,  and  comprises  a  phase-locked 
loop"  circuit  for  phase-locking  the  burst  signal  with 
the  reference  oscillation  output  from  said  reference 
oscillator  (50)  by  controlling  a  conversion  carrier 
used  in  said  frequency  converting  means  (46,  47, 
51-54)  in  accordance  with  a  phase  difference  out- 
put  from  said  reference  oscillator  (50). 

13.  An  apparatus  according  to  claim  12,  char- 
acterized  in  that  said  coloring  means  receives  an 
output  from  said  reference  oscillator  (50)  as  the 
first  color  carrier. 

14.  An  apparatus  according  to  claim  13,  char- 
acterized  in  that  said  superimpose  means  receives 
the  high-frequency  chroma  signal  from  said  filter 
means  (48)  as  the  chroma  signal  to  be  processed. 

15.  A  video  recording  apparatus  comprising: 
automatic  color  control  means  (12)  for  receiving  a 
chroma  signal  included  in  a  recording  video  signal 
and  controlling  a  gain  of  the  chroma  signal  so  as  to 
set  a  burst  signal  thereof  to  a  predetermined  level; 
phase-locked  loop  circuit  means  (1  6)  for  extracting 
the  burst  signal  of  a  chroma  signal  output  from  said 
automatic  color  control  means  (12)  and  generating 
a  carrier  phase-locked  with  the  burst  signal;  and 
carrier  modulating  means  (13)  for  performing  bal- 
anced  modulation  of  the  output  carrier  from  said 
phase-locked  loop  circuit  means  (16)  and  generat- 
ing  a  carrier  for  converting  the  chroma  signal  from 
said  automatic  color  control  means  (12)  into  a  low- 
frequency  chroma  signal; 
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