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(54)  Coded  data  editing  apparatus  and  edited  coded  data  decoding  apparatus. 

(5?)  A  coded  data  editing  apparatus  includes  a 
first  storage  unit  for  storing  a  first  coded  video 
signal,  a  second  storage  unit  for  storing  a  sec- 
ond  coded  video  signal,  a  readout  controller  for 
reading  out  the  first  and  second  coded  video 
signals  from  the  first  and  second  storage 
means,  respectively,  by  adjusting  the  time  bases 
of  the  first  and  second  coded  video  signals  to 
agree  with  each  other,  and  a  header  adder  for 
adding  an  edit  header  to  at  least  one  of  the  first 
and  second  coded  video  signals. 
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The  present  invention  relates  to  a  coded  signal 
editing  apparatus  and  edited  coded  signal  decoding 
apparatus. 

A  coded  signal  editing  apparatus  and  edited  cod- 
ed  signal  decoding  apparatus,  particularly  an  editing 
apparatus  for  video  editing,  has  been  marketed  and 
is  available  in  the  market.  This  coded  data  editing  ap- 
paratus  is  capable  of  creating  a  new  image  by  rear- 
ranging  a  current  image  for  every  specified  frame  and 
is  also  capable  of  creating  a  new  image  by  properly 
connecting  specified  frames  of  a  plurality  of  video  sig- 
nals. 

FIGURE  1  is  a  block  diagram  showing  a  coded 
data  editing  apparatus  for  editing  such  baseband  vid- 
eo  signals.  FIGURES  2(a)  through  2(e)  are  timing 
charts  for  explaining  the  operation  of  this  coded  data 
editing  apparatus.  FIGURE  2(a)  shows  an  input  im- 
age  signal  A.  FIGURE  2(b)  shows  a  time  base  adjust- 
ed  form  of  the  input  image  signal.  FIGURE  2(c)  shows 
an  input  image  signal  B.  FIGURE  2(d)  shows  a  time 
base  adjusted  form  of  the  input  image  signal  B.  And 
FIGURE  2(e)  shows  an  edit  output  (signal  change- 
over  output)  from  the  coded  data  editing  apparatus. 

The  input  image  signal  A,  as  shown  in  FIGURE 
2(a),  is  applied  to  an  input  terminal  1  in  units  of 
frames,  i.e.,  frames  Am,  Am+1  ,  Am+2,  ...  successive- 
ly.  Further,  the  input  image  signal  B,  as  shown  in  FIG- 
URE  2(c),  is  applied  to  an  input  terminal  2  in  units  of 
frames,  i.e.,  frames:  Bn,  Bn+1,  Bn+2,  ...  successively. 
The  input  image  signal  A  is  applied  to  a  buffer  memory 
3  and  a  sync  separator  4  while  the  input  image  signal 
B  is  applied  to  a  buffer  memory  5  and  a  sync  separa- 
tor  6.  The  sync  separators  4  and  6  separate  sync  sig- 
nals  from  the  input  image  signals  A  and  B  and  apply 
the  sync  signals  to  write  controllers  7  and  8,  respec- 
tively.  The  write  controllers  7  and  8  control  the  writing 
operations  to  the  buffer  memories  3  and  5  using  the 
sync  signals  of  the  input  image  signals  A  and  B  for 
storing  the  input  image  signals  A  and  B  in  the  buffer 
memories  3  and  5,  respectively. 

A  readout  operation  of  data  from  the  buffer  mem- 
ories  3  and  5  is  controlled  by  a  readout  controller  9. 
This  readout  controller  9  controls  the  readout  opera- 
tion  of  data  stored  in  the  buffer  memories  3  and  5 
based  on  a  reference  signal  given  from  a  reference 
signal  generator  10.  As  a  result,  the  input  image  sig- 
nal  A  is  read  out  after  being  delayed  by  ATA  and  the 
input  image  signal  B  is  read  out  after  being  delayed 
by  ATB,  as  shown  in  FIGURES  2(a)  through  2(e).  That 
is,  the  data  read  out  from  the  buffer  memories  3  and 
5  are  synchronized  by  the  reference  signal  and  the 
frames  Am',  Am+1',  ...  of  the  time  base  adjusted  input 
image  signal  A  and  the  frames  Bn',  Bn+1',  ...  of  the 
time  base  adjusted  input  image  signal  B  are  read  out 
with  the  same  timing,  as  shown  in  FIGURES  2(b)  and 
2(d). 

The  image  signals  read  out  of  the  buffer  memor- 
ies  3  and  5  are  applied  to  the  terminals  a  and  b  of  a 

switch  11,  respectively.  The  switch  11  selectively 
changes  over  to  terminal  a  or  b  by  a  change-over  con- 
trol  signal  that  is  applied  through  a  terminal  12.  For 
example,  it  is  assumed  that  the  switch  11  has  select- 

5  ed  the  terminal  a  and  the  frames  Am',  Am+1',  ...  are 
being  output  based  on  the  input  image  signal  A,  and 
then  the  switch  11  selects  the  terminal  b  in  response 
to  the  change-over  control  signal  at  the  change-over 
timing  of  the  frames  Am+2',  Am+3',  ...  of  the  input  im- 

10  age  signal  A.  Subsequent  to  this  change-over  timing, 
the  switch  11  selectively  transmits  the  output  from  the 
buffer  memory  5  and,  as  shown  in  FIGURE  2(e),  the 
frames  Bn+3',  Bn+4',  ...  are  output  based  on  the  input 
image  signal  B. 

15  As  the  base  band  video  signals  A  and  B  have 
been  synchronized  in  this  way,  the  frames  Am+2'  and 
Bn+3'  are  successively  output.  Further,  in  this  case  it 
is  also  necessary  to  take  phase  of  color  subcarrier 
into  consideration. 

20  In  recent  years,  a  system  for  recording  or  trans- 
mitting  image  information  by  encoding  at  high  effi- 
ciency  has  become  extensively  in  use.  A  proposal  has 
been  made  in  Japanese  Patent  Application  Tokkai- 
Hei  4-14974  "Moving  Picture  Coded  Data  Recording 

25  Method"  for  an  editing  apparatus  to  edit  such  high  ef- 
ficiency  encoded  (compressed)  video  signals  in  the 
encoded  state.  In  this  proposal,  moving  picture  coded 
data  is  obtained  by  quantizing  an  input  image  signal 
after  it  has  been  intra-frame  coded  or  interframe  cod- 

30  ed.  When  editing  moving  picture  coded  data  in  units 
of  frame  groups  by  assuming  a  group  of  the  specified 
number  of  frames  to  be  one  (1)  frame  group,  an  edit 
flag  is  setforaframe  group  immediately  afterthe  edit- 
ed  group.  Further,  the  sequence  of  coded  frames  is 

35  changed  upon  detection  of  this  edit  flag. 
A  coded  quantity  of  high  efficiency  coded  data 

per  frame  differs  depending  upon  pattern  and  also,  it 
differs  depending  upon  whether  the  encoding  meth- 
od  is  by  intraframe  compression  or  by  interframe  com- 

40  pression.  Accordingly,  for  editing  high  efficiency  en- 
coded  video  signals,  it  is  indispensable  that  time  bas- 
es  of  frames  before  and  after  the  change-over  point 
are  in  accord  with  each  other.  In  the  proposal  descri- 
bed  above,  the  editing  and  decoding  in  units  of  frames 

45  are  possible  when  high  efficiency  coded  video  signals 
are  changed  over  (edited)  for  each  frame  by  bringing 
time  bases  of  the  frames  to  agree  with  each  other. 

However,  in  the  above-mentioned  proposal  the 
editing  of  only  one  video  signal  was  described.  As  the 

so  interframe  compression  has  been  adopted  for  the 
high  efficiency  encoding  in  addition  to  the  intraframe 
compression,  a  significant  problem  may  arise  in  that 
the  decoding  may  become  impossible  when  the  edit 
is  performed  between  the  input  image  signals  A  and 

55  B.  That  is,  the  interframe  compression  is  a  method 
using  the  interframe  correlation  and  only  a  differential 
value  between  the  preceding  and  the  current  frame 
images  is  transmitted.  Accordingly,  a  preceding  frame 

2 



3 EP  0  590  974  A2 4 

decoding  result  is  needed  for  decoding  interframe 
compression  signals.  However,  when  compression 
data  of  a  specif  ic  frame  of  the  input  image  signal  A  is 
changed  over  to  interframe  compression  data  by 
bringing  the  time  bases  of  both  data  to  agree  with  5 
each  other,  this  interframe  compression  data  cannot 
be  decoded  because  there  exists  no  preceding  frame 
image  signal  of  the  interframe  compression  data  of 
the  input  image  signal  B. 

Further,  when  transmitting  signals  in  units  of  10 
packets,  a  problem  also  arises  in  that  the  editing  of 
high  efficiency  coded  signals  and  decoding  of  editing 
signals  become  difficult.  FIGURES  3  and  4  are  timing 
charts  for  explaining  this  problem. 

FIGURE  3(a)  shows  that  a  video  signal  is  trans-  15 
mitted  in  units  of  packets,  i.e.,  packets  A-1,  A-2,  A- 
3  Further,  FIGURE  3(b)  shows  the  video  signal 
frames  V-0,  V-1,  V-2,  ...  included  in  the  packets,  as 
shown  in  FIGURE  3(a).  Each  packet  is  in  a  fixed  word 
length,  as  illustrated  by  a  solid  vertical  line  in  FIGURE  20 
3.  Each  frame  has  been  encoded  in  variable  length 
and  its  coded  quantity  varies  for  each  frame. 

Now,  it  is  assumed  that  the  input  image  signal  A 
is  transmitted  in  units  of  packets,  i.e.,  packets  am+1, 
am+2,  am+3,  ...  and  the  boundary  between  the  25 
frames  Am+1,  Am+2  ,  Am+3,  ...  included  in  these 
packets  is  the  broken  lined  part,  as  shown  in  FIGURE 
4(a).  Further,  it  is  also  assumed  that  the  input  image 
signal  B  is  transmitted  in  units  of  packets,  i.e.,  packets 
bn+1,  bn+2,  bn+3,  ...  and  the  boundary  between  the  30 
frames  Bm+1,  Bm+2,  Bm+3,  ...  included  in  these 
packets  is  the  broken  lined  part,  as  shown  in  FIGURE 
4(b). 

When  an  input  image  signal  is  transmitted  in  units 
of  packets  in  this  manner,  boundaries  of  video  frames  35 
are  considered  unclear  and  editing  in  units  of  video 
frames  is  difficult.  Further,  even  when  boundaries  of 
frames  are  clear,  the  editing  is  difficult.  For  instance, 
when  performing  an  edit  to  connect  the  frame  Am+2 
of  the  input  image  signal  Awith  the  frame  Bn+4  of  the  40 
input  image  signal  B,  the  boundary  between  these 
frames  exists  between  the  packets  am+3  and  bn+4 
but  when  the  frame  Am+2  is  connected  to  the  frame 
Bn+4,  subsequent  packets  must  be  prepared  newly  in 
order  to  transmit  frames  subsequent  to  this  connect-  45 
ed  point  in  a  fixed  word  length. 

Therefore,  it  is  necessary  to  perform  the  edit  in 
units  of  packets.  That  is,  the  packet  am+3  is  connect- 
ed  to  the  packet  bn+4  in  this  case,  as  shown  in  FIG- 
URE  4(c).  However,  when  they  are  so  connected,  the  50 
edited  data  contains  unnecessary  parts  AO  and  BO, 
which  are  the  first  half  of  the  frame  Am+3  and  the  lat- 
ter  half  of  the  frame  Bn+3,  as  illustrated  by  the  shad- 
owed  portions  in  FIGURE  4(c).  When  decoding  the 
output  C  after  editing,  all  the  unnecessary  parts  AO  55 
and  BO  from  the  point  Ap  in  the  drawing  are  decoded 
following  the  frames  Am+1  and  Am+2.  That  is,  for  in- 
stance,  afterdecoding  video  signals  corresponding  to 

the  upper  half  of  the  frame,  the  decoding  of  the  un- 
necessary  part  BO  of  the  next  packet  bn+4  is  started. 
However,  it  is  not  clear  which  part  of  the  packet  bn+3 
is  the  unnecessary  part  Bo,  or  which  part  is  the  re- 
quired  data  of  frame  Bn+4. 

Furthermore,  whether  the  decoding  process  is 
properly  carried  out  is  also  uncertain  and  disturbance 
of  an  image  is  expected  at  this  portion. 

Further,  the  same  problem  as  in  the  data  trans- 
mission  in  units  of  packets  exists  in  the  editing  of  re- 
corded  signals  in  a  VTR.  FIGURE  5  is  a  drawing  for 
explaining  this  problem. 

Recorded  quantity  on  each  recording  track  of  a 
magnetic  tape  is  fixed  but  data  quantities  of  the  video 
frames  am+1,  am+2  bn+1,  bn+2,  ...  are  not  fixed. 
Therefore,  the  boundary  between  video  frames  lies  at 
any  position  on  a  track,  as  shown  in  FIGURE  5.  Ac- 
cordingly,  when  video  signals  of  the  tracks  Am+3  and 
Bn+4  are  connected  to  each  other,  the  unnecessary 
part,  as  illustrated  by  the  shadowed  portion  in  FIG- 
URE  5,  is  produced.  Even  when  the  boundary  be- 
tween  the  frames  am+2  and  bn+4  becomes  clear,  in 
order  to  remove  the  unnecessary  part  it  is  required  to 
record  data  midway  of  a  track  and  it  is  not  possible  to 
remove  an  unnecessary  part  except  in  special  cases. 
A  disorder  of  an  image  is  produced  on  a  reproduced 
image  by  this  unnecessary  part. 

As  described  above,  when  interframe  compres- 
sion  signals  were  edited,  a  problem  has  arisen  in  that 
an  image  was  disordered  because  the  interframe 
compression  signals  (a  differential  image  signal)  are 
decoded  using  a  predictive  original  image  signal  that 
is  not  related  to  the  interframe  compression  signals. 
Further,  when  video  signals  recorded  or  transmitted 
in  fixed  word  lengths  of  packets,  etc.  were  edited, 
there  was  also  such  a  problem  that  an  image  was  dis- 
ordered  when  decoding  the  video  signals. 

The  present  invention  therefore  seeks  to  provide 
a  coded  data  editing  apparatus  and  edited  coded  sig- 
nal  decoding  apparatus  which  are  capable  of  prevent- 
ing  a  disturbance  of  an  image  at  the  edit  point  when 
interframe  compression  signals  are  edited  and  video 
signals  in  a  fixed  word  length  of  packet,  etc.  are  edit- 
ed. 

A  coded  data  editing  apparatus  according  to  one 
aspect  of  t  he  present  invention  is  equ  ipped  wit  h  a  first 
storage  unit  for  storing  a  first  coded  video  signal,  a 
second  storage  unit  for  storing  a  second  coded  video 
signal,  a  readout  controller  for  reading  out  the  first 
and  second  coded  video  signals  from  the  first  and 
second  storage  means,  respectively,  by  adjusting  the 
time  bases  of  the  first  and  second  coded  video  sig- 
nals  to  agree  with  each  other,  and  a  header  adder  for 
adding  an  edit  header  to  at  least  one  of  the  first  and 
second  coded  video  signals. 

According  to  another  aspect  of  the  present  inven- 
tion,  an  edited  coded  signal  decoding  apparatus  for 
decoding  an  input  video  signal  including  a  sequence 
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of  first  and  second  coded  video  signals,  an  edit  head- 
er  added  to  at  least  one  of  the  first  and  second  decod- 
ed  video  signals  before  and  after  an  editing  point 
when  the  first  and  second  coded  video  signals  exe- 
cuted  an  interframe  compression  are  edited  at  speci- 
fied  editing  points,  is  equipped  with  an  edit  header  ex- 
tractor  for  extracting  an  edit  header  from  the  input  vid- 
eo  signal,  a  decoder  for  decoding  the  first  and  second 
video  signals  in  accordance  with  the  extracted  head- 
erand  for  outputting  the  decoded  first  and  second  vid- 
eo  signals,  and  a  substitute  image  replacer,  respon- 
sive  to  the  extracted  header,  for  outputting  a  substi- 
tute  image  in  place  of  a  frame  of  decoding  means  out- 
put  at  a  location  corresponding  to  the  frame  where 
the  second  coded  video  signal  after  the  editing  point 
has  been  subjected  to  an  interframe  compression. 

In  the  editing  apparatus  according  to  the  present 
invention,  data  is  read  out  by  the  readout  controller  to 
make  time  bases  of  the  first  and  second  coded  video 
signals  agree  with  each  other  at  the  change-over 
point.  The  edit  header  is  added  to  at  least  one  of  the 
first  and  second  coded  video  signals  before  and  after 
the  change-over  point. 

In  the  edited  signal  decoding  apparatus  accord- 
ing  to  the  present  invention,  when  the  edit  header  in- 
dicates  that  the  second  coded  video  signal  after  the 
editing  point  is  an  interframe  compression  signal,  a 
signal  for  displaying  an  substitute  image  is  output  in 
place  of  the  frame  decoded  signal.  Thus,  disturbance 
of  image  is  prevented  at  the  editing  point.  Further, 
when  an  editing  signal  is  created,  for  instance  by 
changing  overthe  first  and  second  coded  video  signal 
which  are  transmitted  in  units  of  packets,  an  invalid 
data  portion  is  specified  by  the  edit  header  and  de- 
coding  of  data  corresponding  to  this  invalid  data  por- 
tion  is  inhibited.  In  this  way,  valid  data  only  is  decoded 
to  prevent  disturbance  of  image  at  the  editing  point. 

For  a  better  understanding  of  the  present  inven- 
tion  and  to  show  how  it  may  be  brought  into  effect,- 
reference  will  now  be  made,  by  way  of  example,to  the 
accompanying  drawings,  wherein: 

FIGURE  1  is  a  block  diagram  showing  a  previous- 
ly  known  coded  data  editing  apparatus  for  editing 
baseband  video  signals; 
FIGURES  2(a)  through  2(e)  are  timing  charts  for 
explaining  the  operation  of  coded  data  editing  ap- 
paratus  shown  in  FIGURE  1; 
FIGURES  3  and  4  are  timing  charts  for  explaining 
the  problems  encountered  using  the  system 
shown  in  FIGURE  1; 
FIGURE  5  is  a  diagram  for  explaining  problems 
encountered  using  the  system  shown  in  FIGURE 
1; 
FIGURE  6  is  a  block  diagram  showing  a  first  em- 
bodiment  of  the  editing  apparatus  according  to 
the  present  invention; 
FIGURE  7  is  a  block  diagram  showing  the  edited 
signal  decoding  apparatus  for  decoding  the  sig- 

nals  edited  by  the  editing  apparatus  of  FIGURE 
6; 
FIGURE  8  is  a  diagram  for  explaining  the  opera- 
tion  of  the  editing  apparatus  of  FIGURE  6; 

5  FIGURE  9  is  a  diagram  for  explaining  the  decod- 
ing  method  of  the  edited  signal  decoding  appara- 
tus  according  to  embodiments  of  the  present  in- 
vention; 
FIGURES  10  and  11  are  diagrams  for  explaining 

10  the  editing  of  coded  signals  wherein  intraframe 
data  and  interframe  data  each  present  within  a 
single  frame; 
FIGURE  12  is  an  explanatory  diagram  for  ex- 
plaining  the  synchronization  of  two  kinds  of  im- 

15  age  signals  Aand  B  which  are  transmitted  in  units 
of  frames; 
FIGURES  1  3  and  14  are  block  diagrams  showing 
editing  apparatus  and  edited  signal  decoding  ap- 
paratus  according  to  a  second  embodiment  of  the 

20  present  invention; 
FIGURES  15  and  16  are  block  diagrams  showing 
editing  apparatus  and  edited  signal  decoding  ap- 
paratus  according  to  a  third  embodiment  of  the 
present  invention; 

25  FIGURE  17  is  an  explanatory  drawing  showing 
the  editing  signal;  and 
FIGURE  18  is  an  explanatory  drawing  showing 
the  flow  of  operation  of  signal  provided  in  FIG- 
URE  17. 

30  The  present  invention  will  be  described  in  detail 
with  reference  to  the  FIGURES  6  through  18. 
Throughout  the  drawings,  like  or  equivalent  reference 
numerals  or  letters  will  be  used  to  designate  like  or 
equivalent  elements  for  simplicity  of  explanation. 

35  FIGURE  6  is  a  block  diagram  showing  one  em- 
bodiment  of  the  editing  apparatus  according  to  the 
present  invention.  FIGURE  7  is  a  blockdiagram  show- 
ing  the  edited  signal  decoding  apparatus  for  decoding 
the  signals  edited  by  the  editing  apparatus.  In  this 

40  embodiment,  the  edit  is  performed  between  the  com- 
pressed  input  image  signals  Aand  B.  In  addition,  it  is 
assumed  that  the  input  video  signals  are  not  in  fixed 
word  lengths  packet  format  in  this  embodiment. 

The  high  efficiency  coded  input  image  signals  A 
45  and  B  are  applied  to  the  input  terminals  101  and  102, 

respectively.  The  input  image  signals  Aand  B  consist 
of  an  intraframe  compression  picture  (hereinafter  re- 
ferred  to  as  an  I  picture),  a  forward  predictive  picture 
that  is  obtained  by  the  interframe  compression  using 

so  a  forward  prediction  (hereinafter  referred  to  as  P  pic- 
ture)  and  a  bidirectional  predictive  picture  (hereinafter 
referred  to  as  B  picture)  that  is  obtained  by  the  inter- 
frame  compression  using  a  bidirectional  prediction.  In 
this  embodiment,  the  B  picture  is  processed  in  the 

55  same  manner  as  the  P  picture  and  a  picture  obtained 
by  the  interframe  compression  will  be  explained  with 
reference  to  the  P  picture.  Further,  the  number  of  in- 
terframes  may  be  different  between  the  image  sig- 

4 
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nals  Aand  B. 
The  input  image  signal  Athat  is  supplied  to  the  in- 

put  terminal  101  is  applied  to  a  memory  103  and  a 
header  extractor  121.  The  header  extractor  121  ex- 
tracts  a  header  contained  in  the  input  image  signal  A 
and  outputs  it  to  a  write  controller  137  and  a  change- 
over  timing  generator  122.  The  header  consists  of 
data  indicating,  for  example,  the  leading  portion  and 
end  of  each  frame.  The  write  controller  137  controls 
the  writing  operations  of  the  input  image  signal  A  to 
the  memory  103  based  on  the  header  signal.  Further, 
the  input  image  signal  B  that  is  supplied  to  the  input 
terminal  1  02  is  applied  to  a  memory  1  05  and  a  header 
extractor  123.  The  header  extractor  123  extracts  a 
header  included  in  the  input  image  signal  B  and  out- 
puts  it  to  the  write  controller  1  38.  The  write  controller 
138  controls  the  writing  operations  of  the  input  image 
signal  B  into  the  memory  105  based  on  this  header 
signal. 

A  change-over  signal  generated  immediately  be- 
fore  the  change-over  point  is  applied  to  a  terminal 
124.  This  change-over  signal  is  applied  to  the 
change-over  timing  generator  122.  The  change-over 
timing  generator  122  obtains  the  frame  end  timing 
from  the  header  and  outputs  a  timing  signal  to  a  ter- 
minal  126  of  a  switch  125  at  the  frame  end  point  im- 
mediately  after  the  change-over  signal  is  input.  A 
readout  reference  signal  generator  127  generates  a 
reference  signal  for  data  read  from  the  memories  1  03 
and  105  and  applies  to  a  terminal  c  of  the  switch  125. 
The  switch  1  25  changes  over  terminals  a  and  b  using 
the  timing  signal  applied  to  its  terminal  126  and  pro- 
vides  the  readout  reference  signal  to  one  of  readout 
controllers  128  and  129. 

The  readout  controllers  128  and  129  control  the 
readout  operation  of  the  data  from  the  memories  103 
and  105  based  on  the  readout  reference  signal,  re- 
spectively.  The  image  signal  Aread  out  of  the  memory 
103  is  input  to  an  adder  131  through  a  delay  unit  130. 
The  image  signal  B  read  out  of  the  memory  105  is  in- 
put  to  an  adder  1  35  through  a  delay  unit  1  32  and  also 
to  an  intraframe/interframe  detector  133.  The  intra- 
frame/interframe  detector  133  checks  whether  the 
readout  image  data  is  intraframe  compression  frame 
data  (hereinafter  referred  to  as  intraframe  data)  or  in- 
terframe  compression  frame  data  (hereinafter  refer- 
red  to  as  interframe  data)  and  outputs  the  result  of 
this  detection  to  a  header  preparer  134.  The  header 
preparer  134  prepares  an  edit  header  to  be  added  to 
interframe  data  and  outputs  it  to  the  adder  135.  Fur- 
ther,  the  edit  process  header  is  represented  by  1  bit 
for  every  unit  of  compensation  process. 

The  delay  unit  132  outputs  the  image  signal  B 
read  out  of  the  memory  105  to  the  adder  135  by  de- 
laying  it  so  that  an  edit  header  is  added  to  the  leading 
portion  of  a  frame.  The  adder  135  outputs  interframe 
data  of  the  image  signal  B  with  the  edit  header  added 
to  the  adder  131.  The  delay  unit  130  outputs  the  im- 

age  signal  A  from  the  memory  103  to  the  adder  131 
by  delaying  it  for  a  time  equivalent  to  a  delay  time  of 
the  delay  unit  132  and  a  processing  time  of  the  adder 
135.  The  adder  131  multiplexes  the  output  of  the  de- 

5  lay  unit  130  and  the  output  of  the  adder  135. 
Referring  now  to  FIGURE  8,  the  operation  of  the 

editing  apparatus  which  is  constructed  as  described 
above  will  be  explained. 

The  input  image  signals  Aand  B  to  be  given  to  the 
10  input  terminals  101  and  102  are  comprised  of  four 

frames  Am  through  Am+3,  and  Bn  through  Bn+3, 
each  of  which  is  composed  of  one  intraframe  IO  and 
three  interframes  P2  through  P4  and  thereafter,  one 
intraframe  (shadowed  section)  is  provided  for  every 

15  four  frames.  The  input  image  signals  A  and  B  which 
are  supplied  to  the  input  terminals  101  and  102  are 
applied  to  the  memories  103  and  105,  respectively 
and  also,  tothe  header  extractors  121  and  123  for  ex- 
tracting  a  header.  The  write  controllers  137  and  138 

20  control  the  writing  operations  to  the  memories  103 
and  1  05  based  on  write  signals  contained  in  the  head- 
ers,  respectively. 

Now,  when  assuming  that  the  frame  Bn+5  of  the 
input  image  signal  B  is  to  be  connected  after  the 

25  frame  Am+3  of  the  input  image  signal  A,  first,  the 
switch  125  selects  the  terminal  a.  The  readout  refer- 
ence  signal  from  the  readout  reference  signal  gener- 
ator  127  is  supplied  to  the  readout  controller  128  via 
the  switch  125  and  the  data  of  the  frames  Am,  Am+1  , 

30  Am+2  and  Am+3  stored  in  the  memory  103  are  read 
out  successively  and  output  to  the  delay  unit  130  by 
the  readout  controller  128.  When  a  change-over  sig- 
nal  is  given  to  the  change-overtiming  generator  122 
through  the  terminal  124  immediately  before  the  end 

35  pointof  the  frame  Am+3,  the  change-overtiming  gen- 
erator  122  obtains  the  frame  end  point  according  to  a 
header  data  from  the  header  extractor  1  21  and  sends 
a  timing  signal  to  the  terminal  126  of  the  switch  125 
at  the  end  point  of  the  frame  Am+3.  As  a  result,  the 

40  switch  125  changes  over  the  terminal  a  to  the  termi- 
nal  b  at  this  timing  and  gives  the  readout  reference 
signal  to  the  readout  controller  129.  The  readout  op- 
eration  of  the  data  from  the  memory  1  05  is  controlled 
by  the  readout  controller  129  and  the  frame  Bn+5 

45  data  is  output  to  the  adder  135  through  the  delay  unit 
132.  The  change-over  to  the  frame  Bn+5  of  the  input 
image  signal  B  may  be  decided  by  an  external  signal 
(not  shown)  or  by  internally  obtaining  a  timing  that  is 
most  close  to  the  frame  Am+3. 

so  The  frames  Bn+5,  Bn+6,  ...  read  out  of  the  mem- 
ory  105  are  given  to  the  intra/inter  detector  133.  The 
intra/inter  detector  133  detects  whether  the  data  of 
the  frames  Bn+5,  Bn+6,  ...  are  the  intraframe  data  or 
the  interframe  data  and  outputs  the  detected  result  to 

55  the  header  preparer  1  34.  Based  on  this  detection  re- 
sult  the  header  preparer  1  34  prepares  an  edit  header 
indicating  whether  they  are  the  interframe  data  and 
outputs  it  to  the  adder  135.  The  frame  data  delayed 

5 
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by  the  delay  unit  1  32  has  been  given  to  the  adder  1  35. 
The  adder  135  outputs  this  frame  data  to  the  adder 
131  with  the  prepared  header  added  to  its  leading 
portion.  Thus,  following  the  frames  Am,  Am+1  ,  Am+2, 
Am+3  the  adder  131  multiplexes  and  outputs  the 
frames  Bn+5,  Bn+6,  ...  added  with  the  edit  header 
showing  whether  the  encoding  method  is  the  inter- 
frame  compression. 

In  this  manner,  in  this  embodiment  the  editing  is 
performed  for  every  frame  and  an  interframe  data 
subsequent  to  the  connection  is  added  with  an  edit 
header  showing  that  the  data  is  an  interframe  com- 
pression  data. 

Referring  now  to  FIGURE  9,  the  decoding  meth- 
od  of  the  edited  signal  decoding  apparatus  according 
to  the  present  invention  will  be  explained. 

As  described  above,  it  is  assumed  that  following 
the  frame  Am+3  based  on  the  input  image  signal  A, 
the  frame  Bn+5  based  on  the  input  image  signal  B  is 
connected.  The  edited  frames  Am+3",  Bn+5",  Bn+6", 
Bn+7",  Bn+9",  Bn+10",  ...  are  the  P  picture  while  the 
frames  Bn+8",  Bn+12",  ...  are  the  I  picture.  The  de- 
coding  of  an  l-picture  frame  is  possible  using  that  im- 
age  only,  but  with  the  P-picture  frames,  the  original 
image  cannot  be  restored,as  the  predictive  image  re- 
quired  for  decoding,  as  mentioned  above,  does  not 
exist.  So,  in  this  embodiment,  substitute  images  are- 
prepared  in  advance  (for  instance,  a  black  image  of 
specific  level)  and  are  used  as  replacements  for 
these  three  images.  That  is,  the  substitute  images  are 
displayed  at  the  editing  boundary  (when  a  video  is 
changed  over)  on  the  frame  and  an  effect  similar  to 
the  fade  effect  is  obtained. 

In  FIGURE  7,  the  editing  signal  from  the  adder 
131,  as  shown  in  FIGURE  6,  is  supplied  to  an  input 
terminal  141.  Here,  it  is  assumed  that  the  input  image 
signals  A  and  B  are  encoded  in  variable  length  cod- 
ing,such  as  Huffman  coding  after  the  DCT  (Discrete 
Cosine  Transformation)  process  and  quantizing  proc- 
ess.  The  editing  signal  is  given  to  a  variable  length  de- 
coder  142  and  a  header  extractor  140.  The  header  ex- 
tractor  140  extracts  an  edit  header  from  the  editing 
signal,  decodes  various  header  signals  and  quantiz- 
ing  information,  outputs  them  to  the  variable  length 
decoder  142,  a  reverse  quantizer  143,  a  terminal  145 
of  a  switch  144  and  a  level  designator  146. 

The  variable  length  decoder  142  decodes  the 
editing  signal  in  variable  length  based  on  header  in- 
formation  and  provides  it  to  the  reverse  quantizer 
143.  The  reverse  quantizer  143  reverse  quantizes  the 
output  of  the  variable  decoder  142  and  outputs  the  re- 
sult  to  the  reverse  DCT  unit  147.  The  reverse  DCT  unit 
147  reverse  DCT  processes  this  reverse  quantizing 
output  and  outputs  the  result  to  the  terminal  a  of  the 
switch  144  and  an  adder  148. 

The  switch  144  selects  terminals  a,  b  or  c  based 
on  the  header  information  provided  from  the  header 
extractor  140.  That  is,  the  switch  144  selects  the  ter- 

minal  a  when  the  header  information  indicates  the  in- 
traframe  data  and  selects  the  terminal  b  when  the  in- 
terframe  data  is  indicated.  Further,  when  the  edit 
header  indicates  interframe  data  before  the  first  intra- 

5  frame  data  after  the  editing  point,  the  switch  144  se- 
lects  the  terminal  c.  The  signal  from  a  terminal  d  of 
the  switch  144  is  output  as  a  decoded  signal  and  ap- 
plied  to  a  memory  149. 

The  memory  149  outputs  the  decoded  signal  to 
10  the  adder  148  after  storing  it  for  the  period  of  one 

frame.  The  adder  148  adds  up  the  decoded  output  (a 
differential  signal)  of  the  interframe  data  from  the  re- 
verse  DCT  unit  147  with  the  decoded  output  of  the 
preceding  frame  from  the  memory  149  to  regenerate 

15  the  current  frame  data  and  outputs  it  to  the  terminal 
b  of  the  switch  144. 

In  this  embodiment,  the  edit  header  from  the 
header  extractor  140  is  also  given  to  a  level  designa- 
tor  146.  The  level  designator  146  outputs  a  specified 

20  fixed  image  signal  value  to  a  fixed  image  signal  proc- 
essor  150  while  decoding  an  interframe  before  the 
first  intraframe  after  the  editing  point,  according  to 
the  edit  header.  The  fixed  image  signal  processor  150 
outputs  an  image  signal  to  display  an  image  at  a  spe- 

25  cif  ied  level  to  the  output  terminal  c  of  the  switch  144 
based  on  a  fixed  image  signal  value  from  the  level 
designator  146.  Further,  the  level  designator  146  may 
be  omitted.  In  addition,  the  output  from  the  level  des- 
ignator  146  may  not  necessarily  be  controlled  accord- 

30  ing  to-the  edit  header. 
Now  the  operation  of  the  above  embodiment  con- 

structed  as  described  will  be  explained. 
The  editing  signal  that  is  supplied  through  the 

terminal  141  is  input  to  the  header  extractor  140  for 
35  extracting  a  header.  Here,  it  is  assumed  to  decode  the 

frames  Am+3,  Bn+5",  Bn+6",  ...  after  the  editing  of 
the  image  signals  Aand  B,  as  shown  in  FIGURE  9. 
The  frame  Am",  which  is  an  intraframe,  is  restored  to 
the  original  signal  before  encoding  by  the  variable 

40  length  decoder  142,  the  reverse  quantizer  143  and 
the  reverse  DCT  unit  147,  and  is  supplied  to  the  ter- 
minal  a  of  the  switch  144.  The  switch  144  selects  the 
terminal  a  according  to  the  header  information  from 
the  header  extractor  140  and  outputs  the  decoded 

45  data  of  the  frame  Am". 
When  the  frames  Am+1",  Am+2"  and  Am+3"  are 

input,  the  switch  144  selects  the  terminal  b  since  they 
are  interframes.  The  output  from  the  reverse  DCT  unit 
147  in  this  case  is  a  differential  value  with  the  preced- 

50  ing  frame  and  the  adder  148  decodes  the  original  sig- 
nal  by  adding  the  decoded  signal  of  the  preceding 
frame  Am",  Am+1  "  or  Am+2"  and  the  output  of  the  re- 
verse  DCT  unit  147  and  outputs  the  decoded  original 
signal  to  the  terminal  c.  Thus,  the  decoded  output  is 

55  obtained  at  the  terminal  d  of  the  switch  144. 
Next  frame  Bn+5"  is  an  interframe  after  the  edit- 

ing  point  and  the  switch  144  selects  the  terminal  c  ac- 
cording  to  the  edit  header.  The  level  designator  146 

6 
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outputs,  for  instance,  a  black  level  signal  to  the  fixed 
image  signal  processor  150  and  the  fixed  image  sig- 
nal  processor  150  outputs  the  black  level  image  sig- 
nal  through  the  terminal  c  of  the  switch  144.  The  sim- 
ilar  operation  is  performed  in  next  frames  Bn+6"  and 
Bn+7". 

Then,  when  the  frame  Bn+8"  is  input,  since  frame 
Bn+8"  is  an  intraframe  the  switch  144  selects  the  ter- 
minal  a  according  to  the  header  information.  The 
frame  Bn+8"  is  an  intraframe  and  the  switch  144  di- 
rectly  outputs  the  decoded  output  from  the  reverse 
DCT  unit  147.  Then,  when  the  frame  Bn+9"  is  input, 
the  switch  144  selects  the  terminal  b  and  obtains  the 
decoded  output  by  selecting  the  output  from  the  ad- 
der  148. 

Thus,  in  this  embodiment,  for  interframe  data  be- 
fore  the  first  intraframe  after  the  editing  point,  a  fixed 
image  signal  is  output  without  decoding  signals,  and 
disturbance  of  the  image  immediately  after  the  edit- 
ing  point  is  thus  prevented.  Further,  it  is  possible  to 
designate  a  substitute  image  level  which  is  displayed 
by  the  level  designator  146  and  to  obtain  an  effect 
similar  to  the  fade  effect. 

FIGURES  10  and  11  show  an  example  wherein 
coded  signals  are  given  to  the  editing  apparatus,  and 
intraframe  data  and  interframe  data  are  compressed 
within  one  frame  without  discriminating  them  to  be 
only  intraframe  or  interframe  data  for  each  frame. 
Thus,  the  data  transmission  rate  after  encoding  is 
averaged. 

That  is,  as  shown  by  the  shadowed  portion  in 
FIGURE  10,  the  intraframe  compression  frame  I  is 
divided  into  five  parts:  11  through  15,  which  are  ar- 
ranged  in  specified  regions  of  the  interframe  com- 
pression  frame  P  (or  B).  That  is,  the  frame  M+1  is 
composed  of  the  intraframe  compression  frame  11 
data  and  the  interframe  compression  frame  P1  data, 
the  frame  M+2  arranges  the  intraframe  compression 
frame  12  data  between  the  interframe  compression 
frames  P2  and  P2.  Similarly,  for  the  frames  M+3  and 
M+4,  the  intraframe  compression  frame  13  is  ar- 
ranged  between  the  interframe  compression  frames 
P3  and  P3,  and  for  the  frames  M+4  and  M+5,  the  in- 
terframe  compression  frames  14  and  P5  and  the  intra- 
frame  compression  frames  14  and  15  are  arranged,  re- 
spectively.  It  is  thus  possible  to  encode  all  regions  by 
arranging  the  intraframe  compression  frames  circu- 
larly  in  five  frames. 

This  embodiment  is  best  suited  for  such  coded 
data  editing.  Similarly  to  FIGURE  10,  it  is  now  as- 
sumed  that  the  image  signals  A  and  B  which  are  cir- 
cularly  arranged  by  dividing  an  intraframe  compres- 
sion  frame,  four  parts  are  to  be  edited.  That  is,  by  con- 
necting  the  frame  Am+3  based  on  the  image  signal  A 
with  the  frame  Bn+5  based  on  the  image  signal  B  in 
units  of  frames,  the  edited  frames  Am+3",  Bn+5", 
Bn+6",  Bn+7",  Bn+8",  ...  are  obtained  (FIGURE  11). 

The  frame  Am+3"  can  be  decoded  using  the  pre- 

ceding  frame  Am+2".  The  section  (2)  of  the  next  frame 
Bn+5",  as  shown  in  FIGURE  1  1  ,  is  an  intraframe  data, 
while  the  other  sections  (shadowed  section)  are  inter- 
frame  data.  The  switch  144  selects  the  terminal  a  ac- 

5  cording  to  the  header  information  from  the  header  ex- 
tractor  140  when  data  corresponding  to  the  section 
(2)  of  the  intraframe  data  is  input,  and  selects  the  ter- 
minal  c  when  data  corresponding  to  the  other  section 
is  input.  Thus,  when  a  display  is  made  using  the  de- 

10  coded  output  of  the  frame  Bn+5",  an  image  corre- 
sponding  to  the  image  signal  B  is  displayed  for  a  part 
of  the  screen  corresponding  to  the  section  (2)  and  a 
substitute  image  is  displayed  for  the  other  section 
based  on  the  output  from  the  fixed  image  signal  proc- 

15  essor150. 
The  decoded  output  of  the  frame  Bn+5"  is  given 

to  the  memory  149  for  storage.  When  decoding  next 
frame  Bn+6",  a  decoded  output  corresponding  to  the 
section  (2)  stored  in  the  memory  149  is  used.  That  is, 

20  the  switch  144  selects  the  terminal  b  at  a  timing  cor- 
responding  to  the  section  (2)  according  to  the  header 
information,  reads  the  decoded  output  of  the  section 
(2)  out  of  the  memory  149  via  the  adder  148,  and  out- 
puts  it.  Next,  when  data  (intraframe  data)  correspond- 

25  ing  to  the  section  (3),  as  shown  in  FIGURE  11,  is  in- 
put,  the  switch  144  selects  the  terminal  a  and  outputs 
the  decoded  output  from  the  reverse  DCT  unit  147. 
The  other  sections  (shadowed  section)  of  the  frame 
Bn+6"  are  interframe  data  and  the  switch  144  selects 

30  the  terminal  c  at  an  input  timing  of  this  data  and  out- 
puts  a  signal  to  display  a  substitute  image.  When  the 
substitute  image  is  displayed  using  the  decoded  out- 
put  of  the  frame  Bn+6",  images  corresponding  to  the 
image  signal  B  are  displayed  on  parts  of  the  screen 

35  corresponding  to  the  sections  (2)  and  (3)  and  the  sub- 
stitute  image  is  displayed  for  the  other  section. 

Thereafter,  the  decoded  sections  of  the  inter- 
frame  are  increased  successively  in  the  similar  man- 
ner.  That  is,  the  sections  (4)  and  (1)  in  the  frames 

40  Bn+7"  and  Bn+8"  are  intraframe  data  and  the  other 
section  (shadowed  section)  is  interframe  data.  When 
decoding  the  frame  Bn+7",  the  decoded  outputs  for 
the  sections  (2)  and  (3)  obtained  by  decoding  frames 
up  to  the  preceding  frame  are  used  and  at  the  same 

45  time,  the  decoded  output  of  the  section  (4)  is  output. 
Then,  when  decoding  the  frame  Bn+8",  the  decoded 
outputs  for  the  sections  (2),  (3)  and  (4)  obtained  by 
decoding  frames  up  to  the  preceding  frame  are  used 
and  at  the  same  time,  the  decoded  output  of  the  sec- 

50  tion  (1)  is  selectively  output.  Thus,  one  picture  plane 
of  the  image  signal  B  is  reproduced  in  four  frame  per- 
iods. 

Thus,  in  this  embodiment  it  is  possible  to  repro- 
duce  the  original  image  although  there  is  a  certain 

55  time  lag.  Further,  as  all  sections  of  a  substitute  image 
are  replaced  to  the  image  signal  B  successively  until 
the  image  signal  B  is  completely  reproduced  afterthe 
editing,  the  visual  effect  at  the  editing  point  is  not  so 

7 
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greatly  disturbed. 
In  the  same  manner  as  in  decoding  the  frame 

Bn+6"  where  the  section  (2)  of  the  frame  Bn+5"  was 
used  directly,  the  decoded  output  of  the  preceding 
frame  is  used  directly  in  the  above  explanation.  How- 
ever,  when  the  section  (2)  of  the  frame  Bn+5"  corre- 
sponding  to  the  section  (2)  of  the  frame  Bn+6"  is  usa- 
ble  as  a  predictive  image,  it  is  clearly  better  to  update 
the  section  (2)  by  adding  the  decoded  output  of  the 
section  and  a  differential  value  by  the  adder  148. 

Further,  a  bidirectional  predictive  picture  (B  pic- 
ture)  is  not  considered  in  this  embodiment.  When  a 
frame  before  the  editing  paint  of  the  image  signal  A  is 
the  B  picture,  this  B  picture  cannot  be  reproduced  as 
there  is  no  predictive  image  for  the  B  picture.  In  this 
case,  a  substitute  image  can  be  used  for  this  image 
signal  A. 

FIGURE  12  is  an  explanatory  drawing  for  explain- 
ing  the  synchronization  of  two  kinds  of  image  signals 
Aand  B  which  are  transmitted  in  units  of  frames.  FIG- 
URE  12(a)  shows  the  input  image  signal  A.  FIGURE 
12(b)  shows  the  time  adjusted  image  signal  A.  FIG- 
URE  12(c)  shows  the  input  image  signal  B.  FIGURE 
12(d)  shows  the  time  adjusted  image  signal  B.  FIG- 
URE  12(e)  shows  the  editing  output  using  the  time  ad- 
justed  image  signals  Aand  B.  FIGURE  12(f)  shows 
the  writing  operations  to  the  memory  103.  FIGURE 
12(g)  shows  the  writing  operations  to  the  memory 
105.  And  FIGURE  12(h)  shows  the  editing  output. 

Encoding  quantity  of  each  frame  Am,  Am+1, 
Am+2  Bn,  Bn+1,  Bn+2,  ...  of  the  input  image  sig- 
nals  Aand  B,  as  shown  in  FIGURES  12(a)  and  12(c), 
is  indefinite.  So,  in  order  to  make  times  at  the  editing 
points  of  these  image  signals  Aand  B  agree  with  each 
other,  the  image  signals  Aand  B  are  once  written  into 
memories.  Then,  by  reading  them  out  in  units  of 
frames,  the  image  signals  A  and  B  delayed  by  ATA 
and  ATB  (FIGURES  12(b),  12(d))  are  obtained.  The 
editing  points  are  the  end  point  of  the  frame 
Am+3'  and  the  start  point  of  the  frame  Bn+5'  and  they 
are  in  accord  with  each  other  in  point  of  time,  as 
shown  in  FIGURES  12(b)  and  12(d).  By  changing 
over  the  outputs  of  the  memories  storing  the  image 
signals  Aand  B,  the  editing  output,  as  shown  in  FIG- 
URE  12(e),  is  obtained. 

It  is  possible  to  connect  the  image  signals  Aand 
B  without  considering  the  delay  times  ATA  and  ATB 
by  noting  read  addresses  corresponding  to  the  edit- 
ing  points  while  writing  the  image  signals  Aand  B  in 
units  of  frames  into  the  memories  103  and  105,  as 
shown  in  FIGURE  6.  That  is,  the  memory  103  outputs 
the  frames  Am,  Am+1,  Am+2,  ...  of  the  image  signal 
A  (FIGURE  12(f))  written  in  units  of  frames  directly  or 
delaying  them  (FIGURE  12(h)).  On  the  other  hand, 
the  image  signal  B  is  stored  in  the  memory  105  in 
units  of  frames  (FIGURE  12(g)).  Simultaneously  with 
the  end  of  the  readout  operation  of  the  frame  Am+3 
from  the  memory  1  03,  the  memory  1  05  starts  to  read 

the  frame  Bn+5  of  the  image  signal  B  out  of  the  stor- 
ing  address.  As  a  result,  the  frames  Am+3  and  Bn+5 
are  connected  and  the  synchronization  of  the  image 
signals  Aand  B  is  performed,  as  shown  in  FIGURE 

5  12(h).  Further,  in  order  to  obtain  a  readout  starting 
position,  it  is  necessary  to  make  it  possible  to  catch 
the  end  point  of  each  frame  at  writing  operations  to 
the  memories. 

FIGURES  13  and  14  are  block  diagrams  showing 
10  the  editing  apparatus  and  the  edited  signal  decoding 

apparatus  according  to  a  second  embodiment  of  the 
present  invention,  respectively.  In  FIGURES  13  and 
14,  the  same  composing  elements  as  FIGURES  6 
and  7  are  given  with  the  same  numerals  and  explan- 

15  ations  are  omitted. 
In  the  first  embodiment  shown  in  FIGURES  6  and 

7,  a  method  was  adopted  wherein  an  edit  header  was 
added  at  the  time  of  editing  to  those  frames  which 
were  to  be  replaced  by  a  substitute  image  during  de- 

20  coding. 
In  this  embodiment,  frames  to  be  replaced  with  a 

substitute  image  are  identified  at  the  time  of  decod- 
ing.  The  editing  apparatus  in  this  embodiment  elimin- 
ates  the  intraframe/interframe  detector.  The  image 

25  signal  B  read  from  the  memory  105  is  given  directly 
to  the  adder  135.  The  output  from  the  change-over 
timing  generator  122  is  also  given  to  the  header  pre- 
parer  151,  which  in  turn  prepares  a  header  signal  and 
outputs  it  to  t  he  adder  1  35.  The  adder  1  35  outputs  t  he 

30  image  signal  B  to  the  adder  131  with  the  header  sig- 
nal  added. 

In  the  editing  apparatus  of  this  embodiment,  a 
header  is  simply  added  to  each  frame. 

On  the  other  hand,  the  edited  signal  decoding  ap- 
35  paratus  of  this  embodiment  differs  from  FIGURE  7  in 

that  an  intraframe/interframe  detector  is  added.  The 
header  information  from  the  header  extractor  140  is 
given  to  the  intraframe/interframe  detector  152, 
which  in  turn  detects  whether  the  input  frame  is  the 

40  intraframe  or  interframe  according  to  the  header  in- 
formation  and  at  the  same  time,  controls  the  switch 
144  by  detecting  whether  the  input  frame  is  an  inter- 
frame  or  an  intraframe,  and  further  detecting  whether 
the  input  frame  is  interframe  prior  an  intraframe  or 

45  not. 
In  this  embodiment,  even  when  the  edited  signal 

is  not  added  with  an  edit  header  indicating  that  it  is  an 
interframe  immediately  after  the  editing  point,  but  be- 
fore  an  intraframe,the  switch  144  is  controlled  by  de- 

50  tecting  this  interframe  by  the  intraframe/interframe 
detector  152.  Other  operations  and  effects  are  the 
same  as  the  embodiment,  as  shown  in  FIGURES  6 
and  7. 

FIGURES  1  5  and  1  6  are  block  diagrams  showing 
55  the  editing  apparatus  and  the  edited  signal  decoding 

apparatus  according  to  a  thirdembodiment  of  the 
present  invention,  respectively.  In  FIGURES  15  and 
16,  the  same  composing  elements  as  in  FIGURES  7 
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and  13  are  given  with  the  same  numerals  and  explan- 
ations  are  omitted. 

The  embodiments  as  described  above  are  exam- 
ples  when  two  kinds  of  image  signals  Aand  B  are  not 
divided  into  packets.  However,  this  third  embodiment 
will  be  explained  for  a  case  where  two  kinds  of  image 
signals  Aand  B  have  been  divided  into  packets.  Even 
when  image  signals  are  transmitted  in  units  of  pack- 
ets,  it  is  possible  to  add  a  header  to  each  of  the  image 
signals  Aand  B. 

The  editing  apparatus  according  to  this  embodi- 
ment  employs  the  synchronous  extractors  155  and 
1  56  instead  of  the  header  extractor.  The  synchronous 
extractors  155  and  156  are  supplied  with  the  input  im- 
age  signals  Aand  B  through  the  input  terminals  101 
and  102,  and  separate  a  sync  signal  therefrom  which 
is  then  output  to  write  controllers  107,  108  and  the 
change-over  timing  generator  122.  A  packet  can  be 
further  divided  into  smaller  units  by  the  sync  signal. 
The  write  controllers  107  and  108  control  the  writing 
operations  of  the  image  signals  Aand  B  into  the  mem- 
ories  103  and  105.  When  a  change-over  signal  is  giv- 
en,  the  change-over  timing  generator  122  outputs  a 
timing  signal  to  the  header  signal  preparer  154  to  in- 
sert  an  edit  header  into  a  packet  at  the  editing  point. 
The  header  signal  preparer  154  prepares  a  header  in- 
cluding  an  edit  header  showing  that  the  editing  was 
performed  and  outputs  this  header  to  the  adders  135 
and  157.  The  adder  157  adds  the  header  from  the 
header  preparer  154  to  the  image  signal  A  from  the 
memory  103  and  outputs  the  added  signal  to  the  ad- 
der  131. 

Referring  now  to  FIGURE  17,  the  operation  of  the 
embodiment  as  described  above  will  be  explained. 
FIGURE  17  is  an  explanatory  drawing  showing  the 
editing  signal. 

From  the  input  image  signals  A  and  B  that  are 
provided  to  the  apparatus  through  the  input  terminals 
1  01  and  1  02,  sync  signals  showinc  smaller  units  con- 
tained  in  the  packet  are  extracted  by  the  synchronous 
extractors  155  and  156,  respectively.  The  write  con- 
trollers  107  and  108  control  the  writing  operations  of 
the  input  image  signals  Aand  B  to  the  memories  103 
and  105  according  to  the  sync  signal.  Now,  it  is  as- 
sumed  that  the  packet  bn+4  of  the  image  signal  B  is 
connected  following  the  packet  am+3  of  the  image 
signal  A.  First,  the  switch  125  selects  the  terminal  a, 
the  readout  reference  signal  generator  127  supplies 
a  readout  reference  signal  through  the  switch  125  to 
the  readout  controller  128,  causing  the  image  signal 
A  to  be  read  out  of  the  memory  1  03,  and  input  to  the 
adder  157. 

At  one  packet  before  ending  the  readout  opera- 
tion  of  the  packet  am+3,  a  change-over  signal  is  given 
to  the  change-over  timing  generator  122.  When  the 
change-over  from  the  image  signal  Ato  the  image  sig- 
nal  B  is  directed  by  this  change-over  signal,  the 
change-over  timing  generator  122  directs  the  header 

signal  preparer  154  to  prepare  such  a  header  as  an 
edit  header.  The  header  signal  preparer  154  prepares 
headers  including  editing  data  and  outputs  to  the  ad- 
der  157.  The  adder  157  outputs  to  the  adder  131  the 

5  packet  am+3  of  the  image  signal  Awith  an  edit  header 
added.  Thus,  the  header  (shadowed  section)  is  add- 
ed  in  the  leading  portion  of  each  packet,  as  shown  in 
FIGURE  17.  The  header  consists  of,  for  instance,  a 
sync  signal  SYNC1  ,  a  Packet  Number  (k),  a  Header 

10  1  indicating  other  information  and  a  frame  leading 
portion  indicator.  In  addition,  one  bit  edit  header  is  set 
for  the  Header  1.  The  edit  header  of  the  packet  am+3 
represents  that  editing  has  been  conducted. 

Each  packet  consists  of  a  plurality  of  small  pack- 
is  ets  and  a  header  may  indicate  small  packet  number 

A1  and  byte  position  A2  in  addition  to  a  frame  leading 
portion  indicator.  The  boundary  between  successive 
video  frames  is  indicated  by  the  small  packet  number 
A1  or  the  byte  position  A2,  as  shown  in  FIGURE  17, 

20  the  small  packet  has  a  sync  signal  SYNC2,  an  ID  in- 
dicating  a  small  packet  number,  an  additional  data 
and  an  error  correction  parity  in  addition  to  image 
data. 

The  change-overtiming  generator  1  22  forces  the 
25  switch  125  to  select  the  terminal  b  at  the  time  when 

the  readout  operation  of  the  packet  am+3  is  over.  The 
packets  bn+4,  bn+5,  ...  of  the  image  signal  B  are  read 
out  of  the  memory  105  successively  and  given  to  the 
adder  135  under  the  control  of  the  readout  controller 

30  1  29.  The  header  signal  preparer  154  prepares  a 
header  and  supplies  it  to  the  adder  135.  The  adder 
135  adds  the  header  to  the  leading  portion  of  the 
packet  bn+4  data  of  the  image  signal  B  and  outputs 
it  to  the  adder  131.  Further,  the  editing  header  of  the 

35  packet  bn+4  shows  that  the  editing  was  conducted. 
When  the  position  of  a  frame  to  be  edited  can  be 

specified,  an  edit  header  may  be  added  only  to  the 
portion  corresponding  to  this  frame. 

In  the  edited  signal  decoding  apparatus,  an  edit- 
40  ing  signal  that  is  given  through  the  input  terminal  141 

is  given  to  the  variable  length  decoder  142  through  a 
buffer  160,  as  shown  in  FIGURE  16.  The  header  ex- 
tractor  140  extracts  a  header  of  the  editing  signal  and 
controls  the  buffer  160,  variable  length  decoder  142, 

45  reverse  quantizer  143,  switch  162  and  data  start/end 
area  detector  161. 

The  data  start/end  area  detector  161  detects  por- 
tions  equivalent  to  the  unnecessary  sections  AO  and 
B0,  as  shown  in  FIGURE  14.  That  is,  when  it  is  rep- 

50  resented  by  an  edit  header,  that  the  editing  was  con- 
ducted  the  data  start/end  area  detector  161  first  de- 
tects  the  position  of  A1  or  A2  (the  boundary  position 
of  video  frames),  as  shown  in  FIGURE  17,  according 
to  the  frame  boundary  indicator  included  in  the  head- 

55  er  in  the  leading  portion  of  the  packet  am+3  data  and 
obtains  a  period  from  this  portion  to  the  leading  por- 
tion  of  next  packet  bn+4  data.  Then,  the  data 
start/end  area  detector  161  catches  the  video  frame 

9 
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boundary  position  (A1'  or  A2')  according  to  the  head- 
er  in  the  leading  portion  of  the  frame  data  and  obtains 
a  period  from  the  leading  portion  of  the  packet  bn+4 
data  to  the  A1  '  or  A2'.  The  data  start/end  area  detec- 
tor  161  sets  up  these  two  periods  as  the  invalid  per- 
iods  and  inhibits  the  readout  operation  of  data  corre- 
sponding  to  these  invalid  periods  by  controlling  the 
buffer  160. 

The  switch  162  is  provided  with  header  informa- 
tion  through  a  terminal  163  and  selects  the  terminal 
a  when  the  decoded  output  of  intraframe  data  is  given 
from  the  reverse  DCT  unit  147.  When  interframe  data 
is  decoded,  an  adder  164  adds  a  differential  value 
from  the  reverse  DCT  unit  147  with  the  preceding 
frame  data  from  the  memory  149  and  outputs  the  de- 
coded  output. 

Referring  now  to  FIGURE  18,  the  operation  of  the 
embodiment  in  this  construction  will  be  explained. 
FIGURE  18  shows  the  flow  of  operation  of  this  em- 
bodiment. 

An  editing  signal  with  the  packets  am+3  and 
bn+4  connected  is  supplied  to  the  input  terminal  141  , 
as  shown  in  FIGURE  4.  Further,  the  packet  am+3  of 
the  image  signal  A  before  edit  includes  the  latter  half 
of  the  frame  Am+2  and  the  first  half  of  the  frame 
Am+3  and  the  packet  bn+4  of  the  image  signal  B  be- 
fore  edit  includes  the  latter  half  of  the  frame  Bn+3  and 
the  first  half  of  the  frame  Bn+4,  as  shown  in  FIGURE 
4. 

The  editing  signal  is  given  to  the  buffer  160  and 
also,  to  the  header  extractor  140  for  extracting  a 
header.  The  data  start/end  area  detector  161  detects 
an  edit  header  in  the  step  S1,  as  shown  in  FIGURE 
18,  and  judges  whether  an  edit  was  conducted.  The 
edit  headers  of  the  packets  am,  am+1,  am+2,  show 
that  no  edit  was  performed  and  the  data  start/end 
area  detector  161  reads  these  packets  out  of  the  buf- 
fer  160  and  provides  them  to  the  variable  length  de- 
coder  142.  The  variable  length  decoder  142  decodes 
the  packet  data.  Further,  the  output  of  the  variable 
length  decoder  142  is  supplied  to  the  terminal  a  of  the 
switch  162  after  the  reverse  quantizing  process  and 
reverse  DCT  process. 

When  intraframe  data  is  represented  by  the  head- 
er  information,  the  output  of  the  reverse  DCT  unit  147 
is  given  to  the  switch  162  as  a  decoded  output,  while 
when  interframe  data  is  represented  by  the  header  in- 
formation,  the  output  of  the  adder  164  which  adds  up 
the  output  of  the  reverse  DCT  unit  147  with  the  pre- 
ceding  frame  data  from  the  memory  149  is  transmit- 
ted  as  a  decoded  output. 

Next,  when  the  packet  am+3  is  input,  it  is  detect- 
ed  that  the  edit  was  performed  in  the  step  S1  by  the 
edit  header.  The  data  start/end  area  detector  161 
moves  the  process  to  the  step  S3  via  the  step  S2  and 
detects  the  A1  or  A2  position  of  the  packet  am+3  (the 
start  position  of  the  frame  am+3).  When  the  A1  or  A2 
position  is  detected  in  the  step  S4,  the  data  start/end 

area  detector  161  turns  an  invalid  flag  on  in  the  step 
S5.  Then,  when  the  leading  portion  of  next  packet 
bn+4  data  is  detected  in  the  step  S6,  the  data 
start/end  area  detector  161  turns  the  invalid  flag  off 

5  in  the  step  S7.  That  is,  the  data  start/end  area  detec- 
tor  161  designates  the  period  from  the  A1  or  A2  pos- 
ition  to  the  leading  portion  of  next  packet  bn+4  data 
as  an  invalid  period  and  inhibits  the  buffer  160  to  out- 
put  data  corresponding  to  this  invalid  period. 

10  Then,  when  the  packet  bn+4  is  input,  the  data 
start/end  area  detector  161  detects  that  the  edit  was 
performed  according  to  an  edit  header  in  the  step  S1 
and  moves  the  process  to  the  step  S9  through  the 
steps  S2  and  S8.  The  data  start/end  area  detector 

15  161  detects  the  top  data  of  the  packet  and  turns  the 
invalid  flag  on  in  the  steps  S9  through  S11.  Then, 
when  the  data  start/end  area  detector  161  detects 
the  A1'  or  A2'  position  (the  end  position  of  the  frame 
bn+3)  in  the  step  S12,  it  turns  the  invalid  flag  off  in 

20  the  step  S1  3.  That  is,  the  data  start/end  area  detector 
161  designates  the  period  from  top  data  of  the  packet 
Bn+4  totheAl'  or  A2'  position  (the  end  position  of  the 
frame,  bn+3)  as  an  invalid  period  and  inhibits  to  read 
data  corresponding  to  this  period  out  of  the  buffer 

25  1  60.  Thus,  data  corresponding  to  the  unnecessary 
portions  AO  and  B0  is  not  output  from  the  buffer  160 
nor  decoded. 

When  the  data  start/end  area  detector  161  de- 
tects  the  unnecessary  portion,  the  data  read  out  from 

30  the  buffer  160  is  skipped  to  the  next  effective  data 
portion  so  as  not  to  decode  unnecessary  data  in  this 
embodiment.  As  a  result,  disturbance  of  the  images 
at  the  editing  points  is  prevented. 

Further,  in  this  embodiment  it  is  not  considered 
35  that  the  effective  frame  of  the  first  packet  of  the  im- 

age  signal  B  connected  to  the  image  signal  A  is  an  in- 
terframe.  When  this  frame  is  an  interframe,  it  is  better 
to  process  this  frame  in  combination  with  the  embodi- 
ment  shown  in  FIGURE  7.  Further,  although  the  edit 

40  header  showing  that  the  edit  was  performed  was  set 
at  two  packets  before  and  after  the  editing  point,  it  is 
clear  t  hat  t  he  header  can  be  set  at  eit  her  one  of  t  hem. 

Further,  this  embodiment  is  also  applicable  to  the 
edit  and  decoding  of  recorded  data  of  a  VTR.  In  the 

45  edit  using  a  VTR,  when  it  is  assumed  that  the  record- 
ing  tracks  Bn+4  through  B1+2  of  the  recorded  image 
signal  B  are  connected  between  the  recording  tracks 
Am+3  and  Ak+1  of  the  recorded  image  signal  A,  as 
shown  in  FIGURE  5,  it  is  difficult  to  add  a  header  to 

so  data  of  tracks  Am+3  and  Ak+1  or  to  rewrite  the  head- 
er.  So,  in  this  case  a  header  is  added  to  the  tracks 
Bn+4  and  B1+2.  Even  in  this  case,  however,  it  is  pos- 
sible  to  set  an  invalid  period  for  the  track  Am+3  one 
track  before  the  track  Bn+4  and  the  track  Ak+1  one 

55  track  after  the  track  B1+2  by  making  the  buffer  ca- 
pacity  large  and  the  same  effect  as  in  packets  can  be 
obtained. 

As  described  above,  the  present  invention  can 

10 
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provide  an  extremely  preferable  coded  data  editing 
apparatus  and  edited  coded  signal  decoding  appara- 
tus. 

Claims 

1  .  A  coded  data  editing  apparatus  comprising: 
first  storage  means  for  storing  a  first  coded 

video  signal; 
second  storage  means  for  storing  a  sec- 

ond  coded  video  signal; 
readout  control  means  for  reading  out  the 

first  and  second  coded  video  signals  from  the 
first  and  second  storage  means,  respectively,  by 
adjusting  the  time  bases  of  the  first  and  second 
coded  video  signals  to  agree  wit  h  each  ot  her;  and 

header  adding  means  for  adding  an  edit 
header  to  at  least  one  of  the  first  and  second  cod- 
ed  video  signals. 

2.  An  edited  coded  data  decoding  apparatus  for  de- 
coding  an  input  video  signal  including  a  sequence 
of  first  and  second  coded  video  signals,  an  edit 
header  added  to  at  least  one  of  the  first  and  sec- 
ond  decoded  video  signals  before  and  after  an 
editing  point  when  the  first  and  second  coded  vid- 
eo  signals  executed  an  interframe  compression 
are  edited  at  specified  editing  points,  comprising: 

edit  header  extracting  means  for  extract- 
ing  an  edit  header  from  the  input  video  signal; 

decoding  means  for  decoding  the  first  and 
second  video  signals  in  accordance  with  the  ex- 
tracted  header  and  for  outputting  the  decoded 
first  and  second  video  signals;  and 

substitute  image  replacing  means,  respon- 
sive  to  the  extracted  header,  for  outputting  a  sub- 
stitute  image  in  place  of  a  frame  of  decoding 
means  output  at  a  location  corresponding  to  the 
frame  where  the  second  coded  video  signal  after 
the  editing  point  has  been  subjected  to  an  inter- 
frame  compression. 

3.  An  edited  coded  data  decoding  apparatus  for  de- 
coding  an  input  video  signal  including  a  sequence 
of  first  and  second  coded  video  signals,  at  least 
one  of  the  first  and  second  coded  video  signals 
before  and  afterthe  editing  point  is  added  with  an 
edit  header  showing  a  valid  data  position  of  the 
first  and  second  video  signals  when  the  first  and 
second  coded  video  signals  are  edited  by  the 
editing  signal  at  a  specified  editing  point,  the  first 
and  second  coded  video  signals  including  frames 
having  a  fixed  word  length,  the  edit  header  in- 
cluding  a  frame  for  specifying  an  invalid  data  pos- 
ition  of  the  second  coded  video  signal,  compris- 
ing: 

extracting  means  for  extracting  the  edit 

header; 
decoding  means  for  decoding  the  first  and 

second  video  signals  in  accordance  with  the  ex- 
tracted  header  and  for  outputting  the  first  and 

5  second  decoded  video  signals;  and 
inhibiting  means  for  inhibiting  the  decod- 

ing  operation  of  the  decoding  means  correspond- 
ing  to  an  invalid  data  portion  in  accordance  with 
a  signal  from  the  extracting  means  specifying  the 

10  invalid  data  portion  of  the  second  coded  video 
signal. 

4.  The  edited  coded  data  decoding  apparatus  as 
claimed  in  claim  3,  wherein  the  inhibiting  means 

15  uses  an  address  corresponding  to  a  frame  to 
specify  the  invalid  data  portion. 

11 
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