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©  Video  processing  system. 

©  In  a  video  processing  system  having  an  intra-field  processing  mode  which  allows  a  better  luminance- 
chrominance  separation,  and  an  inter-field  processing  mode  which  allows  a  better  performance  in  the  presence 
of  motion  in  the  color  signals,  wherein  a  motion-dependent  choice  is  made  between  these  modes,  chrominance- 
difference  signals  (Ud,  Vd)  are  derived  from  chrominance  signals  (U,  V),  and  a  first  linear  combination  of  the 
chrominance-difference  signals  (Ud',  Vd)  is  derived  when  the  V  chrominance-difference  signal  (Vd)  exceeds  the 
U  chrominance-difference  signal  (Ud'),  and  a  second  linear  combination  of  the  chrominance-difference  signals 
(Ud',  Vd)  is  derived  in  the  opposite  case,  to  obtain  a  motion  signal  (M)  for  the  motion-dependent  choice. 
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The  invention  relates  to  a  video  processing  system,  more  particularly  to  a  system  in  which  a  motion- 
dependent  choice  is  made  between  an  inter-field  processing  mode  which  allows  a  better  luminance- 
chrominance  separation,  and  an  intra-field  processing  mode  which  allows  a  better  performance  in  the 
presence  of  motion. 

5  Such  a  video  processing  system  has  been  described  in  the  non-prepublished  European  patent 
application  no.  92.202.648.9  filed  on  01-09-92  (PHN  13,822).  In  this  system,  a  motion  detector  is  used 
which  derives  motion  information  from  the  luminance  signal. 

It  is,  inter  alia,  an  object  of  the  invention  to  provide  a  video  processing  system  whose  motion  detector 
can  very  easily  be  manufactured  and  which  yields  better  results.  It  is  another  object  of  the  invention  to 

io  provide  a  simple  and  reliable  motion  detector  for  detecting  an  amount  of  motion  in  chrominance  signals. 
Therefore,  a  first  aspect  of  the  invention  provides  a  method  as  defined  in  Claim  1  .  Another  aspect  of  the 
invention  provides  a  video  processing  apparatus  as  defined  in  Claim  6.  Advantageous  embodiments  are 
defined  in  the  subclaims. 

The  invention  is  based  on  the  recognition  that  motion  in  saturated  colored  areas  can  be  better  detected 
75  on  the  basis  of  chrominance-related  signals.  Moreover,  at  least  one  linear  combination  of  U  and  V 

chrominance-difference  signals,  and  preferably  a  first  linear  combination  of  U  and  V  chrominance-difference 
signals  when  the  V  chrominance-difference  signal  exceeds  the  U  chrominance-difference  signal,  and  a 
second  linear  combination  of  the  U  and  V  chrominance-difference  signals  in  the  opposite  case,  appears  to 
be  a  very  good  approximation  of  the  magnitude  of  the  motion  in  the  chrominance  signals.  While  the  results 

20  of  even  more  complicated  formulae  can  be  obtained  by  means  of  a  look-up  table  ROM,  simple  linear 
combinations  can  be  implemented  within  a  smaller  chip  area  and/or  by  means  of  general  purpose  video 
processing  circuitry  without  read-only  memories. 

These  and  other  aspects  of  the  invention  will  be  apparent  from  and  elucidated  with  reference  to  the 
embodiments  described  hereinafter. 

25  In  the  drawing,  Fig.  1  shows  an  non-limitative  example  of  an  embodiment  of  a  video  processing 
apparatus  in  accordance  with  the  present  invention. 

In  Fig.  1,  a  U  chrominance  signal  is  delayed  by  a  frame  delay  1U  whose  input  and  output  are  applied  to 
a  subtracter  3U  which  takes  the  absolute  value  of  the  difference  between  its  inputs.  The  output  of  the 
subtracter  3U  is  a  chrominance-difference  signal  Ud  which  is  applied  to  a  multiplier  5  to  obtain  a 

30  chrominance-difference  signal  Ud'  which  equals  11/16  times  Ud.  Further,  a  V  chrominance  signal  is  delayed 
by  a  frame  delay  1V  whose  input  and  output  are  applied  to  a  subtracter  3V  which  takes  the  absolute  value 
of  the  difference  between  its  inputs.  The  output  of  the  subtracter  3V  is  a  chrominance-difference  signal  Vd. 
The  signals  Ud'  and  Vd  are  applied  to  a  comparator  7  which  controls  a  double  change-over  switch  9  whose 
switching  contacts  receive  the  signals  Ud'  and  Vd.  A  first  common  contact  of  the  double  change-over  switch 

35  9  is  applied  to  a  multiplier  11  which  multiplies  by  5/16.  An  output  of  the  multiplier  11  and  a  second  common 
contact  of  the  double  change-over  switch  9  are  connected  to  an  adder  13  which  furnishes  a  signal  M 
indicative  of  the  amount  of  motion  in  the  chrominance  signals. 

The  signal  M  is  thus  calculated  in  accordance  with  the  following  formulae: 

40  M  =  5/16  x  Ud'  +  Vd  when  Vd  >  Ud',  and 
M  =  Ud'  +  5/16  x  Vd  in  the  opposite  case,  where 

Ud'  =  11/16  x  Ud, 
45  Ud  =  U(t)  -  U(t-Tfr), 

Vd  =  V(t)  -  V(t-Tfr), 
Tfr  =  frame  period. 
When  the  signal  M  is  used  to  make  a  motion-dependent  choice  between  an  intra-field  processing  mode 

and  an  inter-field  processing  mode,  in  which  inter-field  processing  mode  intra-frame  averages  of  the  U  and 
50  V  chrominance  signals  are  transmitted,  the  above-described  U  and  V  chrominance  signals  are  preferably 

replaced  by  their  intra-frame  averages.  This  yields  the  advantage  that  in  the  receiver,  the  detection  of 
motion  in  the  color  signals  is  performed  on  the  same  signals  as  in  the  encoder,  independent  of  the 
processing  mode  selected.  In  the  encoder,  the  transmitted  odd  and  even  field  U  chrominance  signals  are 

55  Uodd'  =  a.Uifa  +  (1-a).U0dd,  and 
Ueven'  =  a.Uifa  +  (1  -a).Ueven.  where 

2 
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Uifa  -  (Uodd  +  UevenV2, 
Uodd  =  odd  field  U  chrominance  input  signal, 
Ueven  =  even  field  U  chrominance  input  signal, 
a  =  motion-dependent  factor. 

5  In  the  decoder,  the  received  even  and  odd  field  signals  are  averaged: 

( I W   +  UCTen')/2  =  a . ^   +  ( l - a ) . ^   +  X J „ J / 2  

w  =  a-Uih  +  (l-aJ.Ujf, 

=  Uif„ 

which  shows  that,  independent  of  the  factor  a,  the  intra-frame  average  chrominance  signals  are  available  in 
is  both  the  encoder  and  the  decoder,  so  that  in  the  decoder,  it  is  possible  to  obtain  the  motion-adaptive 

processing  mode  switching  signal  on  the  basis  of  the  same  signals  as  those  used  in  the  encoder. 
It  should  be  noted  that  the  above-mentioned  embodiments  illustrate  rather  than  limit  the  invention,  and 

that  those  skilled  in  the  art  will  be  able  to  design  many  alternative  embodiments  without  departing  from  the 
scope  of  the  appended  claims.  It  will  be  evident  that  alternative  formulae  and  alternative  embodiments  for 

20  calculating  the  formulae  are  conceivable.  For  example,  Ud'  =  3/4  x  Ud  does  not  lead  to  results  which  are 
much  different  from  the  results  obtained  with  the  above-mentioned  formula,  but  is  slightly  simpler  to 
implement  (for  3/4  it  holds  that  the  numerator  3  equals  2  (one  shift)  plus  1,  whereas  for  11/16  it  holds  that 
the  numerator  11  equals  8  (3  shifts)  plus  2  (one  shift)  plus  1).  Both  factors  3/4  and  11/16  are  approximations 
of  0.71  (11/16  being  better  than  3/4),  which  number  0.71  is  a  theoretically  optimal  attenuation  factor  for  Ud 

25  to  give  Ud'  and  Vd  a  comparable  significance.  The  multiplication  of  Ud  for  obtaining  Ud'  yields  the 
advantages  that  subsequently  a  simple  comparison  of  Ud'  and  Vd  suffices  to  control  the  double  change- 
over  switch  9,  and  the  formulae  for  M  become  symmetric.  The  symmetry  in  the  formulae  for  M  yields  the 
advantage  that  only  one  fixed  multiplier  11  (x5/16),  one  adder  13  and  the  double  change-over  switch  9 
controlled  by  the  comparator  7  are  required  to  implement  both  formulae.  Of  course,  it  is  alternatively 

30  possible  to  use  more,  for  example,  3  linear  combinations  of  U  and  V  chrominance-related  signals,  but  the 
complexity  increases  with  an  increasing  number  of  linear  combinations  used  to  obtain  the  motion  signal. 

Claims 

35  1.  A  method  of  obtaining  a  motion  signal  indicative  of  an  amount  of  motion  in  chrominance  signals, 
comprising  the  steps  of: 

deriving  U  and  V  chrominance-difference  signals  from  U  and  V  chrominance  signals,  and 
deriving  at  least  one  linear  combination  of  said  U  and  V  chrominance-difference  signals  to  obtain 

said  motion  signal. 
40 

2.  A  method  as  claimed  in  Claim  1  ,  wherein  said  step  of  deriving  at  least  one  linear  combination  of  said  U 
and  V  chrominance-difference  signals  includes  deriving  a  first  linear  combination  of  said  U  and  V 
chrominance-difference  signals  when  said  V  chrominance-difference  signal  exceeds  said  U  chromin- 
ance-difference  signal,  and  deriving  a  second  linear  combination  of  said  U  and  V  chrominance- 

45  difference  signals  in  the  opposite  case,  to  obtain  said  motion  signal. 

3.  A  method  as  claimed  in  Claim  1,  wherein  said  U  chrominance-difference  signal  is  the  absolute 
difference  of  a  present  U  chrominance  signal  and  a  U  chrominance  signal  from  one  frame  period  earlier 
multiplied  by  a  simple  rational  factor,  preferably  11/16. 

50 
4.  A  method  as  claimed  in  Claim  2,  wherein  said  first  and  second  linear  combinations  are  implemented  by 

means  of  a  single  adder  and  a  single  fixed  multiplier  for  multiplying  by  a  simple  rational  factor, 
preferably  5/16. 

55  5.  A  method  as  claimed  in  Claim  1  ,  wherein  said  U  and  V  chrominance  signals  are  intra-frame  averaged 
chrominance  signals. 

3 
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A  video  processing  apparatus  having  an  intra-field  processing  mode  and  an  inter-field  processing 
mode,  in  which  a  motion-dependent  choice  is  made  between  these  modes,  comprising: 

means  for  deriving  U  and  V  chrominance-difference  signals  from  U  and  V  chrominance  signals,  and 
means  for  deriving  a  first  linear  combination  of  said  U  and  V  chrominance-difference  signals  when 

said  V  chrominance-difference  signal  exceeds  said  U  chrominance-difference  signal,  and  deriving  a 
second  linear  combination  of  said  U  and  V  chrominance-difference  signals  in  the  opposite  case,  to 
obtain  a  motion  signal  for  said  motion-dependent  choice. 
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