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Description 

The  present  invention  relates  to  a  motion  amount 
detection  apparatus  for  detecting  amounts  of  relative 
motion  between  the  pictures  expressed  by  successive 
fields  of  a  video  signal,  such  as  motion  resulting  from  a 
camera  shake  in  the  case  of  a  video  signal  produced 
from  a  compact  type  of  video  camera. 

Fig.  1  is  a  general  block  diagram  of  an  example  of 
a  prior  art  motion  amount  detection  apparatus,  which  is 
described  in  document  JP-A-1  269371  .  Four  positions, 
referred  to  as  representative  points,  are  fixedly  defined 
by  the  apparatus  in  a  specific  horizontal  line  interval  of 
each  field  of  an  input  video  signal,  respectively  corre- 
sponding  to  four  picture  elements  of  the  video  signal. 
Such  a  set  of  four  representative  points  is  illustrated  in 
Fig.  2,  designated  as  P0,  P1,  P2  and  P3.  These  occur 
in  the  horizontal  line  interval  with  a  fixed  spacing  of  17 
picture  element  intervals  between  successive  repre- 
sentative  points,  as  shown. 

In  Fig.  1,  numeral  1  denotes  a  source  of  a  digital 
video  signal,  2  denotes  a  representative  point  memory 
circuit  for  storing  signal  values  of  representative  points 
within  the  video  signal,  and  3  denotes  a  memory  control 
circuit  I  for  controlling  the  representative  point  memory 
circuit  2.  4  denotes  an  operational  circuit  for  operating 
on  the  signal  which  is  read  out  from  the  representative 
point  memory  circuit  2,  which  constitutes  representative 
point  values  from  a  field  occurring  one  field  or  more  pre- 
viously,  and  on  the  output  signal  from  the  digital  video 
signal  source  1  ,  which  constitutes  the  current  video  sig- 
nal.  5  denotes  a  detection  memory  circuit  which  is 
formed  of  a  plurality  of  memory  circuit  sections,  for  stor- 
ing  output  signal  values  from  the  operational  circuit  4.  6 
denotes  a  memory  control  circuit  II  for  controlling  the 
detection  memory  circuit  5.  7  denotes  a  motion  amount 
detection  circuit  for  periodically  obtaining  an  amount 
and  direction  of  image  motion  based  on  the  cumulative 
stored  contents  in  the  detection  memory  circuit  5,  e.g 
once  in  each  field  interval.  8  denotes  a  representative 
point  specifying  circuit  for  determining  the  positions 
(within  each  field  interval)  of  the  representative  points 
P0,  P1,  P2,  P3  for  which  picture  element  values  are 
stored  in  the  representative  point  memory  circuit  2.  9 
denotes  an  operation  control  circuit  for  controlling  the 
representative  point  specifying  circuit  8  and  the  memory 
control  circuit  II  6.  10  denotes  a  system  control  circuit, 
for  providing  overall  control  of  the  aforementioned  cir- 
cuits. 

The  operation  of  the  above  circuits  is  as  follows.  A 
digital  video  signal  is  input  from  the  digital  video  signal 
source  1,  and  picture  element  values  corresponding  to 
the  representative  point  positions  designated  by  the  rep- 
resentative  point  specifying  circuit  8  are  written  into  the 
representative  point  memory  circuit  2  under  the  control 
of  the  memory  control  circuit  3.  The  values  which  are 
thus  written  in  are  output  during  respective  predeter- 
mined  time  intervals  (referred  to  in  the  following  as  com- 

parison  intervals)  in  the  succeeding  frame,  i.e.  during 
the  current  field  of  the  video  signal  the  representative 
point  values  for  the  preceding  field  are  output  during  re- 
spective  comparison  intervals.  The  operational  circuit  4 

5  operates  on  the  current  video  signal  and  the  represent- 
ative  point  video  signal  values  of  the  preceding  frame  to 
obtain  operational  result  values  which  can  be  subse- 
quently  used  to  judge  an  amount  of  picture  motion,  spe- 
cifically  by  subtracting  from  successive  picture  element 

10  values  of  the  current  field,  during  each  comparison  in- 
terval,  the  representative  point  value  (from  the  preced- 
ing  field)  corresponding  to  that  comparison  interval,  ob- 
taining  the  absolute  value  of  each  subtraction  and  op- 
erating  on  that  absolute  value  to  obtain  an  operational 

is  result.  These  result  values  are  cumulatively  written  into 
respectively  selected  ones  of  the  memory  circuit  sec- 
tions  of  the  detection  memory  circuit  5,  under  the  control 
of  the  memory  control  circuit  6.  In  the  first  embodiment 
of  that  prior  art,  there  are  four  comparison  intervals  re- 

20  spectively  corresponding  to  four  representative  points. 
Two  of  the  respective  ranges  of  these  comparison  inter- 
vals  are  illustrated  in  Fig.  2,  designated  as  IROI  and  IR1  1 
respectively.  As  shown,  each  comparison  interval  is 
equal  to  64  picture  element  intervals,  i.e.  four  times  the 

25  spacing  between  adjacent  representative  points.  Posi- 
tions  within  each  comparison  interval  with  respect  to  the 
representative  point  of  that  interval  are  expressed  by  re- 
spective  sets  of  designations,  two  of  these  sets,  R00  to 
R064,  and  R1  0  to  R1  64  being  shown  in  Fig.  2,  i.e.  each 

30  set  consists  of  64  picture  element  positions.  In  the  fol- 
lowing,  the  distance  between  such  a  position  within  a 
comparison  interval  and  the  corresponding  representa- 
tive  point  will  be  designated  as  a  relative  distance  value. 
As  shown  in  Fig.  2,  these  comparison  intervals  succes- 

35  sively  overlap.  Thus,  (although  not  apparent  from  the 
simple  block  diagram  of  Fig.  1),  pairs  of  result  values 
will  be  output  in  parallel  from  the  operational  circuit  4 
within  the  regions  of  overlap  between  these  ranges.  For 
example,  assuming  that  the  nth  picture  element  of  the 

40  horizontal  line  interval  containing  the  representative 
points  corresponds  to  representative  point  P0,  then  the 
nth  picture  element  of  the  current  field  will  be  compared 
(in  the  operational  circuit  4)  with  the  P0  representative 
point  value  from  the  preceding  field  at  the  position  R032 

45  within  the  comparison  interval  IROI,  while  at  the  same 
time  being  compared  with  the  P1  representative  point 
value  from  the  preceding  field  at  the  position  R1  1  5  with  in 
the  comparison  interval  IR1  1. 

The  basic  principles  of  the  apparatus  are  as  follows. 
so  Each  result  that  is  obtained  for  a  specific  representative 

point  value  within  a  comparison  interval  is  cumulatively 
added  to  each  of  the  results  obtained  for  the  same  rel- 
ative  position  within  each  of  the  other  three  comparison 
intervals.  Thus  for  example  the  four  results  obtained  for 

55  the  four  representative  points  P0,  P1,  P2,  P3  which  have 
the  relative  positions  R032,  R132,  R232  and  R332  re- 
spectively,  are  cumulatively  added  and  stored  in  one 
specific  address  of  one  specific  memory  circuit  section 

2 
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of  the  detection  memory  circuit  5.  Fig.  3  illustrates  how 
the  results  obtained  for  the  various  relative  positions 
R00  etc.  are  stored  in  respective  addresses  and  mem- 
ory  circuit  sections  of  the  detection  memory  circuit  5. 
Upon  completion  of  such  a  cumulative  addition  and  stor- 
age  operation  for  the  four  successive  representative 
points,  if  for  example  there  has  been  no  relative  move- 
ment  of  the  picture  expressed  by  the  current  field  with 
respect  to  the  preceding  field,  then  the  final  cumulative 
result  obtained  for  the  four  representative  point  posi- 
tions  (which  is  stored  in  address  8  of  the  memory  circuit 
section  MO  as  shown  in  Fig.  3),  will  be  the  smallest  of 
all  of  the  cumulative  results  that  are  left  stored  in  the 
addresses  of  each  of  the  memory  circuit  sections  MO, 
M1,  M2  and  M3.  Hence,  the  motion  amount  detection 
circuit  7  will  judge  in  this  case  that  there  has  been  no 
picture  motion,  based  on  the  contents  left  stored  in  the 
detection  memory  circuit  5. 

Conversely  if  there  has  been  some  relative  picture 
motion  (in  the  horizontal  direction,  in  this  example),  then 
the  smallest  value  of  cumulative  result  will  be  left  in 
some  other  address  of  one  of  the  memory  circuit  sec- 
tions  MO,  M1,  M2,  or  M3.  The  amount  and  direction  of 
the  motion  can  be  judged  by  the  motion  amount  detec- 
tion  circuit  7  based  on  the  memory  location  of  that  min- 
imum  cumulative  result. 

With  that  prior  art  apparatus,  it  is  necessary  to  pro- 
vide  a  set  of  n  memory  circuit  sections,  where  n  is  a  nat- 
ural  number,  and  the  spacing  between  two  successive 
representative  points  is  set  as  (n-N  +  1),  where  N  is  a 
natural  number  representing  the  number  of  memory  cir- 
cuit  sections  and  n  is  a  coefficient,  n  and  N  are  each 
equal  to  4  in  the  prior  art  example  being  described.  To 
determine  the  memory  circuit  section  to  which  an  oper- 
ational  result  value  is  to  be  written,  the  distance  between 
the  relative  position  for  that  result  and  the  corresponding 
representative  point  is  divided  by  N,  and  the  value  of  the 
remainder  determines  the  memory  circuit  section  into 
which  the  result  is  to  be  written.  For  example,  the  dis- 
tance  between  the  relative  position  R00  (in  the  compar- 
ison  interval  IROI)  and  the  corresponding  representative 
point  P0  is  equal  to  32.  The  remainder  from  dividing  32 
by  4  is  zero,  so  that  each  result  obtained  for  the  relative 
position  R00  will  be  written  into  the  memory  circuit  sec- 
tion  MO. 

However  with  such  an  apparatus,  various  practical 
problems  arise.  Firstly,  successively  adjacent  result  val- 
ues  must  be  written  into  successively  different  ones  of 
the  memory  circuit  sections.  For  example,  results  ob- 
tained  for  the  relative  positions  R00,  R01  ,  R02  and  R03 
must  be  written  into  the  memory  circuit  sections  MO,  M3, 
M2,  and  M1  respectively,  as  shown  in  Fig.  3,  although 
these  result  values  are  obtained  in  continous  succes- 
sion  by  the  operational  circuit  4.  This  is  due  to  the  fact 
that  of  course  respectively  different  values  of  division 
remainder  will  be  obtained  for  successive  relative  posi- 
tions,  within  each  of  the  comparison  intervals  IROI  to 
IR3I. 

Furthermore,  when  two  result  values  are  obtained 
in  parallel  for  two  different  comparison  intervals  (for  ex- 
ample,  values  obtained  for  the  positions  R032  and  R115 
each  based  on  comparison  with  the  nth  picture  element 

5  of  the  current  field  as  illustrated  in  Fig.  2),  these  two  val- 
ues  must  be  written  into  respectively  different  address- 
es.  Thus,  memory  control  for  the  motion  amount  detec- 
tion  circuit  7  is  complex,  and  so  the  memory  control  cir- 
cuit  scale  must  be  large. 

10  A  second  basic  problem  which  arises  with  prior  art 
types  of  motion  amount  detection  apparatuses  is  that  it 
has  been  difficult  to  reduce  the  number  of  bits  used  for 
the  digital  signals  that  are  processed  by  the  apparatus. 
It  is  desirable  to  use  only  a  small  number  of  bits  to  ex- 

's  press  each  digital  value,  in  order  to  minimize  the  circuit 
scale,  i.e.  a  smaller  number  of  bits  than  is  required  to 
express  the  full  dynamic  range  of  the  input  digital  video 
signal.  To  achieve  that  objective,  it  has  been  proposed 
in  the  prior  art  (for  example  in  document  JP-A-2-241  1  88) 

20  to  operate  on  the  input  digital  video  signal  of  such  an 
apparatus  by  removing  high-order  bits  from  of  each  dig- 
ital  value  of  the  input  signal.  However  the  problem  of 
overflow  between  corresponding  pictu  re  element  values 
of  successive  fields  will  arise  with  such  a  method.  For 

25  example,  assuming  for  simplicity  that  each  picture  ele- 
ment  value  of  the  input  digital  video  signal  is  expressed 
by  8  bits  and  that  a  representative  point  has  the  binary 
value  "0  0,0  0  1  1  1  1  "  in  one  field,  i.e.  the  MSB  is  0  and 
the  LSB  is  1  ,  and  has  the  value  "000  1  000  0"  in  the 

30  succeeding  field,  then  if  the  high-order  three  bits  are  re- 
moved,  no  error  will  result  when  the  remaining  two  sets 
of  low-order  bits  are  compared.  However  if  the  four  high- 
order  bits  are  removed,  then  a  comparison  error  will  oc- 
cur,  i.e.  the  values  "1  111"  and  "0  0  0  0"  will  be  com- 

35  pared.  Thus  if  such  a  simple  removal  method  is  utilized 
and  a  large  reduction  in  the  number  of  bits  is  achieved, 
then  there  may  be  errors  in  the  absolute  values  that  are 
obtained  from  comparisons  of  the  representative  point 
values. 

40  Document  EP-A-0  180  446  discloses  a  method  and 
an  apparatus  for  detecting  the  motion  of  a  television  im- 
age  due  to,  e.g.  panning  of  a  television  camera.  The 
method  uses  a  block  matching  technique  in  which  frame 
difference  summation  data  derived  by  summing  the 

45  magnitudes  of  the  differences  between  the  pixel  data  of 
each  of  corresponding  representative  pixels  in  two  suc- 
cessive  frames  of  the  television  image  are  compared. 

To  overcome  the  first  of  the  prior  art  problems  de- 
scribed  above,  that  is,  the  necessity  to  use  complex  cir- 

50  cuits  for  controlling  the  operation  of  the  detection  mem- 
ory  circuit,  the  present  invention  provides  a  motion 
amount  detection  apparatus  in  which  the  respective  ad- 
dresses  and  memory  sections  to  which  operational  re- 
sult  values  are  assigned  are  determined  in  accordance 

55  with  values  of  sets  of  low-order  bits  and  high-order  bits, 
respectively,  of  relative  position  values  each  of  which 
defines  a  position,  in  relation  to  a  representative  point, 
at  which  an  operational  result  value  is  obtained.  More 

3 
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specifically,  in  each  field,  the  value  of  a  representative 
point  during  a  preceding  field  of  the  digital  video  signal 
is  compared  with  a  set  of  data  values  of  the  video  signal 
during  the  current  field,  with  that  set  of  data  values  cor- 
responding  to  a  comparison  interval  which  extends  prior 
to  and  subsequent  to  the  representative  point  position 
in  the  field.  Each  time  that  a  result  value  is  obtained  by 
comparing  a  data  value  of  the  current  field  with  the  rep- 
resentative  point  value  from  the  preceding  field,  a  value 
of  relative  distance  between  that  data  value  and  the  po- 
sition  of  the  representative  point  is  also  derived.  In  the 
simplest  case  in  which  a  detection  memory  circuit 
formed  of  only  two  sections  is  utilized,  the  state  of  the 
MSB  of  the  aforementioned  relative  distance  value  is 
used  to  assign  the  result  value  to  one  of  the  two  memory 
sections.  The  remaining  low-order  bits  of  the  relative 
distance  value  are  used  to  define  the  memory  address 
to  which  the  result  value  will  be  assigned. 

As  a  result,  the  memory  control  operations  become 
extremely  simple,  so  that  the  circuit  scale  required  can 
be  substantially  reduced  by  comparison  with  the  prior 
art. 

More  specifically,  according  to  one  aspect  the  in- 
vention  provides  a  motion  amount  detection  apparatus 
for  operating  on  successive  picture  element  values  of 
an  input  digital  video  signal  to  detect  amounts  of  relative 
motion  between  picture  contents  of  sequentially  occur- 
ring  fields  of  said  video  signal,  comprising: 

representative  point  specifying  means  for  specify- 
ing  respective  positions  of  a  plurality  of  represent- 
ative  points  within  each  field  of  said  digital  video  sig- 
nal; 
a  first  memory  circuit  controlled  by  said  represent- 
ative  point  specifying  means  for  operating  during  a 
current  field  of  said  digital  video  signal  to  store  re- 
spective  picture  element  values  of  said  represent- 
ative  points  of  said  current  field  while  outputting 
each  representative  point  value  of  a  preceding  field 
during  a  corresponding  comparison  interval,  said 
comparison  interval  extending  prior  to  and  subse- 
quent  to  the  corresponding  representative  point; 
first  operational  circuit  means  operating  during 
each  of  said  comparison  intervals  for  comparing 
successive  picture  element  values  of  the  input  dig- 
ital  video  signal  with  the  preceding  field  represent- 
ative  point  value  output  by  said  first  memory  circuit 
corresponding  to  said  each  comparison  interval,  to 
obtain  respective  sets  of  operational  result  values 
in  each  of  said  comparison  intervals; 
said  apparatus  being  characterized  by  further  com- 
prising  second  operational  circuit  means  for  deriv- 
ing,  for  each  of  said  sets  of  operational  result  val- 
ues,  a  corresponding  set  of  relative  distance  values, 
wherein  each  relative  distance  value  is  a  binary 
number  representing  a  relative  distance  between 
the  picture  element  corresponding  to  result  value 
and  the  corresponding  representative  point; 

a  second  memory  circuit  formed  of  a  plurality  of 
memory  sections  each  having  an  identical  number 
of  addresses  and  each  functioning  to  cumulatively 
store  successive  operational  result  values  supplied 

5  thereto  in  respective  addresses,  each  address  for 
storing  a  result  value  being  specified  by  a  fixed  set 
of  low-order  bits  of  the  relative  distance  value  cor- 
responding  to  said  result  value; 
selector  circuit  means  for  transferring  each  of  said 

10  operational  result  values  to  one  of  said  plurality  of 
memory  circuit  sections  selected  in  accordance 
with  a  combination  of  states  of  a  set  of  high-order 
bits  of  said  corresponding  relative  distance  value, 
said  set  comprising  the  remaining  bits  which  are  not 

is  included  in  said  fixed  set  of  low-order  bits  and  con- 
sisting  of  at  least  the  most  significant  bit  of  said  cor- 
responding  relative  distance  value;  and 
motion  amount  detection  circuit  means  for  periodi- 
cally  deriving  an  amount  of  relative  picture  motion, 

20  based  on  cumulative  stored  values  contained  in 
said  operational  result  value  memory  means. 

Each  of  said  operational  result  values  produced  by 
the  first  operational  circuit  means  may  be  -derived 

25  based  on  calculation  of  an  amount  of  absolute  differ- 
ence  between  a  picture  element  value  of  the  current  field 
and  a  representative  point  picture  element  value  of  the 
preceding  field. 

To  overcome  the  second  prior  art  problem  de- 
30  scribed  above,  that  is,  the  difficulty  to  reduce  the  number 

of  bits  used  for  the  digital  signal  values  that  are  operated 
on  by  such  a  motion  amount  detection  apparatus,  the 
apparatus  is  further  provided  with  means  for  executing 
level  detection  of  the  input  digital  video  signal  during  the 

35  current  field,  and  for  multiplying  the  digital  video  signal 
by  a  factor  whose  value  is  determined  in  accordance 
with  the  level  detection  result.  The  resultant  signal  is 
then  limited  in  absolute  value.  The  resultant  amplitude- 
limited  digital  video  signal  can  thereby  be  expressed  by 

40  a  smaller  number  of  bits  than  is  necessary  for  the  input 
digital  video  signal,  i.e.  by  removing  one  or  more  high- 
order  bits,  without  the  danger  of  inaccuracy  resulting 
from  overflow  due  to  the  elimination  of  the  high-order 
bits. 

45  More  specifically,  such  a  motion  amount  detection 
apparatus  further  comprises  a  signal  level  control  circuit 
for  controlling  the  level  of  the  input  digital  video  signal, 
the  signal  level  control  circuit  including: 

so  peak  detection  circuit  means  for  detecting  peak  lev- 
el  values  of  said  input  video  signal  and  for  producing 
multiplication  factor  selection  control  data  which 
vary  in  accordance  with  said  peak  level  values; 
latch  circuit  means  for  temporarily  holding  said  mul- 

55  tiplication  factor  selection  control  data  and  for  out- 
putting,  in  a  current  field  of  said  input  digital  video 
signal,  delayed  multiplication  factor  selection  con- 
trol  data  which  were  produced  in  said  preceding 

20 
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field; 
selectable  factor  multiplier  circuit  means  including 
first  multiplication  factor  selection  circuit  means  re- 
sponsive  to  said  multiplication  factor  selection  con- 
trol  data  from  said  peak  detection  circuit  means  for  s 
multiplying  said  input  digital  video  signal  by  a  factor 
which  is  predetermined  in  accordance  with  said 
multiplication  factor  selection  control  data,  to  pro- 
duce  a  first  level-modified  digital  video  signal,  and 
second  multiplication  factor  selection  circuit  means  10 
responsive  to  said  delayed  multiplication  factor  se- 
lection  control  data  from  said  latch  circuit  circuit 
means  for  multiplying  said  input  digital  video  signal 
by  a  factor  which  is  predetermined  in  accordance 
with  said  delayed  multiplication  factor  selection  15 
control  data  to  produce  a  second  level-modified  dig- 
ital  video  signal  ; 
clipping  circuit  means  for  executing  limiting  of  ab- 
solute  values  of  said  first  level-modified  digital  video 
signal,  and  for  supplying  a  resultant  digital  video  20 
signal  to  said  representative  point  memory  circuit, 
and  second  clipping  circuit  means  for  executing  lim- 
iting  of  absolute  values  of  said  second  level-modi- 
fied  digital  video  signal,  and  supplying  a  resultant 
digital  video  signal  to  said  first  operational  circuit  25 
means. 

The  selectable  factor  multiplier  circuit  means  of 
such  an  apparatus  preferably  further  comprises  means 
for  removing  a  predetermined  number  of  low-order  bits,  30 
extending  from  the  least  significant  bit,  from  each  data 
value  of  said  first  and  second  level-modified  digital  video 
signals,  before  transferring  said  level-modified  digital 
video  signals  to  said  first  and  second  clipping  circuit 
means.  35 

In  addition,  such  an  apparatus  preferably  further 
comprises  filter  circuit  means  for  removing  low-frequen- 
cy  components  of  said  input  digital  video  signal,  and  for 
supplying  a  resultant  filtered  input  digital  video  signal  to 
said  selectable  factor  multiplier  means  and  to  said  peak  40 
detection  circuit  means. 

Fig.  1  is  a  block  diagram  of  a  prior  art  example  of  a 
motion  amount  detection  apparatus; 
Fig.  2  is  a  diagram  for  illustrating  comparison  inter-  45 
vals  of  representative  points  of  the  apparatus  of  Fig. 
1; 
Fig.  3  is  a  table  illustrating  the  allocation  of  opera- 
tional  result  values  to  respective  addresses  of  re- 
spective  memory  circuit  sections  in  the  apparatus  so 
of  Fig.  1  ; 
Fig.  4  is  a  block  diagram  of  a  first  embodiment  of  a 
motion  amount  detection  apparatus  according  to 
the  present  invention; 
Fig.  5  is  a  diagram  for  illustrating  comparison  inter-  55 
vals  of  the  apparatus  of  Fig.  4; 
Fig.  6  is  a  circuit  diagram  showing  the  internal  con- 
figuration  of  an  operational  circuit  in  the  embodi- 

ment  of  Fig.  4,  for  deriving  absolute  difference  val- 
ues; 
Fig.  7  is  a  circuit  diagram  showing  the  internal  con- 
figuration  of  an  operational  circuit  in  the  embodi- 
ment  of  Fig.  4,  for  deriving  memory  allocation  data; 
Figs.  8a  and  8B  are  circuit  diagrams  showing  inter- 
nal  configurations  of  memory  circuits  of  the  embod- 
iment  of  Fig.  4; 
Fig.  9  is  a  diagram  for  illustrating  timing  relation- 
ships  between  input  data  values  supplied  to  the  cir- 
cuits  of  Figs.  6  and  7; 
Fig.  10  is  a  table  for  illustrating  the  relationship  be- 
tween  successive  input  data  values  of  the  digital 
video  signal  and  respective  relative  positions  in  the 
comparison  ranges  for  respective  representative 
points,  in  the  embodiment  of  Fig.  4; 
Fig.  11  is  a  table  showing  the  allocation  of  opera- 
tional  result  values  to  respective  memory  address- 
es  of  the  memory  circuit  sections,  in  the  embodi- 
ment  of  Fig.  4; 
Fig.  1  2  is  a  block  diagram  of  a  second  embodiment 
of  a  motion  amount  detection  apparatus  according 
to  the  present  invention; 
Fig.  1  3  is  a  diagram  for  illustrating  comparison  rang- 
es  for  respective  representative  points,  in  the  appa- 
ratus  of  Fig.  12; 
Fig.  14  is  a  table  for  illustrating  the  relationship  be- 
tween  successive  input  data  values  of  the  digital 
video  signal  and  respective  relative  positions  in  the 
comparison  ranges  for  respective  representative 
points,  in  the  embodiment  of  Fig.  12; 
Fig.  1  5  is  a  partial  block  diagram  of  a  third  embod- 
iment  of  a  motion  amount  detection  apparatus  ac- 
cording  to  the  present  invention,  showing  a  signal 
level  control  circuit; 
Fig.  1  6  is  a  circuit  diagram  showing  a  first  example 
of  the  internal  configuration  of  a  selectable  factor 
multiplier  circuit  in  the  embodiment  of  Fig.  15; 
Fig.  17  is  a  circuit  diagram  showing  a  second  ex- 
ample  of  the  internal  configuration  of  a  selectable 
factor  multiplier  circuit  in  the  embodiment  of  Fig.  1  5; 
Figs.  1  8A,  1  8B  show  examples  of  input/output  char- 
acteristics  for  signal  level  control,  obtainable  with 
the  embodiment  of  Fig.  15;  and 
Fig.  1  9  is  a  partial  block  diagram  of  a  fourth  embod- 
iment  of  a  motion  amount  detection  apparatus  ac- 
cording  to  the  present  invention,  showing  a  signal 
level  control  circuit. 

DESCRIPTION  OF  PREFERRED  EMBODIMENTS 

A  first  embodiment  of  a  motion  amount  detection 
apparatus  according  to  the  present  invention  will  be  de- 
scribed  referring  to  the  block  diagram  of  Fig.  4  and  to 
Fig.  5,  which  illustrates  the  representative  point  posi- 
tions  and  comparison  intervals  for  this  embodiment.  In 
Fig.  4,  50  denotes  a  source  of  a  digital  video  signal,  such 
as  a  miniature  type  of  video  camera.  That  digital  video 
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signal  is  supplied  to  a  representative  point  memory  cir- 
cuit  51  and  to  an  operational  circuit  55.  The  represent- 
ative  point  memory  circuit  51  is  controlled  by  a  memory 
control  circuit  52,  which  supplies  address  bits  40  and  a 
read/write  control  signal  41  .  The  operation  of  the  mem- 
ory  control  circuit  52  is  based  on  output  signals  42  sup- 
plied  from  a  representative  point  specifying  circuit  53, 
which  specify  the  positions  within  each  field  of  the  input 
digital  video  signal  at  which  a  set  of  representative 
points  occur.  Representative  point  position  information 
is  also  supplied,  as  signals  30,  31,  from  the  represent- 
ative  point  specifying  circuit  53  to  an  operational  circuit 
61  as  described  in  detail  hereinafter. 

The  operational  circuit  55  functions  to  compare  suc- 
cessive  picture  element  values  of  the  input  digital  video 
signal  with  representative  point  values  (i.e.  the  values 
of  picture  elements  respectively  corresponding  to  the 
representative  points)  from  the  preceding  field,  during 
respective  comparison  intervals.  The  operational  circuit 
55  is  formed  of  a  first  operational  circuit  section  55a  and 
a  second  operational  circuit  section  55b,  which  operate 
in  parallel.  Output  result  values  that  are  produced  from 
these  operational  circuit  sections  55a,  55b  are  trans- 
ferred  as  signals  80,  81  to  a  changeover  switch  circuit 
59. 

A  memory  circuit  63  is  formed  of  a  first  memory  cir- 
cuit  section  63a  and  a  second  memory  circuit  section 
63b,  which  receive  sets  of  operational  result  values  from 
the  operational  circuit  section  55a  and  operational  cir- 
cuit  section  55b  selectively  transferred  by  the  changeo- 
ver  switch  circuit  59  as  signals  82,  83.  As  for  the  prior 
art  example  described  hereinabove,  a  motion  amount 
detection  circuit  65  periodically  judges  an  amount  of  rel- 
ative  motion  between  two  sequentially  occurring  fields, 
based  on  the  position  of  an  address  within  the  memory 
circuit  63  having  a  minimum  value  of  cumulative  data 
left  stored  therein. 

The  operational  circuit  61  derives  respective  rela- 
tive  position  values  corresponding  to  the  operational  re- 
sult  values  produced  by  the  operational  circuit  55,  and 
is  formed  of  a  first  operational  circuit  section  61a  and  a 
second  operational  circuit  section  61b,  which  operate 
based  on  the  signals  30,  31  supplied  from  the  represent- 
ative  point  specifying  circuit  53  and  a  signal  44  supplied 
from  a  system  control  circuit  67,  which  specifies  succes- 
sive  position  numbers  of  the  picture  elements  of  the  in- 
put  digital  video  signal.  The  system  control  circuit  67 
generates  various  control  signals  43,  44,  45  etc.  for  con- 
trolling  the  overall  operation  of  the  motion  amount  de- 
tection  apparatus,  based  on  horizontal  and  vertical  syn- 
chronizing  signals  and  a  sample  clock  signal  which  are 
extracted  from  the  input  digital  video  signal. 

Signals  84,  85  for  controlling  the  operation  of  the 
changeover  switch  circuit  59  (i.e.  to  determine  the  one 
of  the  memory  circuit  sections  63a,  63b  to  which  each 
operational  result  value  produced  from  the  operational 
circuit  sections  55a,  55b  is  transferred)  are  derived  by 
the  operational  circuit  61  as  described  hereinafter,  to- 

gether  with  an  address  signal  86  which  determines  each 
address  within  either  of  the  memory  circuit  sections  63a, 
63b  into  which  operational  result  values  are  cumulative- 
ly  stored. 

5  For  simplicity  of  description,  it  will  be  assumed  that 
this  embodiment  uses  only  three  representative  points 
as  shown  in  Fig.  5,  designated  as  DO,  D1  and  D2  re- 
spectively,  which  are  disposed  at  equal  spacings  of  8 
picture  element  positions  within  one  horizontal  line  in- 

fo  terval  of  each  field  of  the  digital  video  signal.  As  shown, 
each  of  the  three  comparison  intervals  10,  11  and  12 
which  respectively  correspond  to  DO,  D1  and  D2  ex- 
tends  over  a  range  of  1  6  picture  element  positions.  The 
respective  values  of  relative  distance  with  respect  to  DO 

is  within  the  comparison  interval  10  are  designated  as  WOO 
to  W15  (with  position  W08  being  the  representative 
point  DO  position),  with  the  position  WOO  having  a  rel- 
ative  distance  of  -8  from  the  representative  point  DO, 
and  the  position  W15  having  a  relative  distance  value 

20  of  +7.  Similarly,  the  16  positions  within  the  comparison 
interval  11  are  designated  as  W10  to  W115,  with  W18 
being  the  D1  representative  point  position,  and  the  16 
positions  within  the  comparison  interval  12  are  designat- 
ed  as  W20  to  W215,  with  W28  being  the  D1  represent- 

25  ative  point  position.  It  is  further  assumed  that  the  respec- 
tive  positions  of  the  representative  points  DO,  D1  and 
D2  along  the  horizontal  line  interval  correspond  to  the 
picture  element  numbers  13,  21  and  29  within  that  line 
interval. 

30  Fig.  6  shows  the  internal  configuration  of  the  oper- 
ational  circuit  55.  The  operational  circuit  section  55a  is 
formed  of  a  subtractor  72  for  obtaining  the  difference 
between  each  of  successive  values  of  the  input  digital 
video  signal  (applied  to  input  terminal  70)  and  represent- 

ees  ative  point  values  from  the  preceding  field  (applied  to 
input  terminal  69,  from  the  representative  point  memory 
circuit  51).  The  absolute  value  of  each  difference  is  ob- 
tained  by  an  absolute  value  conversion  circuit  74,  and 
the  result  is  clipped  (by  removal  of  high-order  bits)  by  a 

40  clipping  circuit  76.  The  operational  circuit  section  55b 
has  an  an  identical  configuration. 

The  internal  configuration  of  the  operational  circuit 
61  is  shown  in  Fig.  7.  As  shown,  the  operational  circuit 
section  61  a  is  made  up  of  a  subtractor  1  00  for  obtaining 

45  the  difference  between  of  successive  position  numbers 
of  picture  elements  of  the  input  digital  video  signal  (sent 
to  terminal  79  from  the  system  control  circuit  67)  and 
position  numbers  of  the  representative  points  (supplied 
from  the  representative  point  specifying  circuit  53),  as 

so  described  in  detail  hereinafter.  The  MSB  of  each  sub- 
traction  result  is  separated  by  a  bit  allocation  circuit  101 
and  supplied  as  a  selection  control  signal  84  to  the 
changeover  switch  circuit  59.  The  remaining  low-order 
bits  of  each  subtraction  result  are  supplied  as  the  afore- 

55  mentioned  address  signal  86  to  the  memory  circuit  63. 
The  operational  circuit  section  61  b  has  an  identical  con- 
figuration,  however  since  the  circuits  operate  such  that 
the  low-order  bits  of  each  result  obtained  from  the  op- 
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erational  circuit  section  61a  will  be  identical  to  those  of 
any  result  that  is  obtained  simultaneously  from  the  op- 
erational  circuit  section  61b  (as  described  hereinafter), 
it  is  only  necessary  to  use  the  low-order  bits  from  either 
the  operational  circuit  section  61  a  or  the  operational  cir-  s 
cuit  section  61b  as  an  address  signal  for  the  memory 
circuit  63. 

Fig.  9  is  a  diagram  for  illustrating  the  relationships 
between  the  data  values  which  are  supplied  to  the  input 
terminals  69,  69'  and  78,  78'  of  the  operational  circuit  55  10 
and  the  operational  circuit  61  respectively  shown  in 
Figs.  6  and  7.  The  table  of  Fig.  10  shows  the  relative 
distance  values  between  operational  result  values  ob- 
tained  for  each  of  the  comparison  intervals  10,11  and  12 
and  the  respective  representative  points  DO,  D1  ,  D2  of  15 
these  intervals. 

Fig.  8A  shows  an  example  of  the  internal  configu- 
ration  of  the  representative  point  memory  circuit  51. 
Here,  a  memory  circuit  51  a  is  controlled  by  address  sig- 
nals  40  and  Fi/W  signals  41  supplied  from  the  memory  20 
control  circuit  52,  and  data  values  read  out  from  the 
memory  51a  are  supplied  to  each  of  two  latch  circuits 
51b,  51c  which  are  respectively  controlled  by  latch  sig- 
nals  L1  ,  L2  supplied  from  the  memory  control  circuit  52. 
Thus  for  example  when  a  representative  point  value  25 
from  the  preceding  field  is  to  be  supplied  to  the  opera- 
tional  circuit  section  55a  or  the  operational  circuit  sec- 
tion  55b,  that  representative  point  value  is  read  out  from 
the  memory  circuit  51  a  at  an  appropriate  point  in  the  ap- 
propriate  horizontal  line  interval  of  the  current  field  (e.g.  30 
at  the  picture  element  number  5  in  the  case  of  compar- 
ison  interval  10,  for  the  representative  point  DO  as 
shown  in  Fig.  9)  and  is  then  set  into  the  appropriate  one 
of  the  latch  circuits  51b,  51c,  to  be  thereafter  continu- 
ously  supplied  to  the  corresponding  one  of  the  opera-  35 
tional  circuit  sections  55a,  55b  during  one  comparison 
interval. 

Fig.  8B  shows  an  example  of  an  internal  configura- 
tion  for  each  of  the  cumulative  memory  circuit  sections 
63a,  63b  of  the  memory  circuit  63.  When  a  cumulative  40 
storage  operation  is  to  be  executed,  the  previous  con- 
tents  of  an  address  are  read  out  from  a  memory  section 
63c,  and  set  into  a  latch  circuit  63d  controlled  by  a  latch 
signal  L3,  to  be  added  to  an  incoming  operational  result 
value  82  by  the  adder  63e.  The  addition  result  is  then  45 
stored  back  in  the  same  address  of  the  memory  section 
63c. 

The  overall  operation  of  this  embodiment  is  as  fol- 
lows.  During  each  field  of  the  input  digital  video  signal, 
the  representative  point  memory  circuit  51  stores  re-  so 
spectively  picture  element  values  for  the  representative 
points  DO,  D1  and  D2,  and  outputs  each  of  these  during 
the  respective  comparison  intervals  10,  11  and  12  in  the 
succeeding  field  of  the  video  signal.  Thus,  as  shown  in 
Fig.  9,  the  value  of  representative  point  DO  from  the  pre-  55 
vious  field  begins  to  be  output  from  the  representative 
point  memory  circuit  51  (to  input  terminal  69  of  the  op- 
erational  circuit  section  55a)  in  coincidence  with  picture 

element  number  5  of  the  representative  point  horizontal 
line  interval  of  the  current  field,  and  is  continuously  out- 
put  until  picture  element  number  20.  Similarly,  the  pre- 
vious  field  value  of  representative  point  D1  is  supplied 
to  the  operational  circuit  section  55b  (input  terminal  69') 
from  the  1  3th  to  the  28th  picture  element  position  of  that 
horizontal  line  interval,  and  the  previous  field  value  of 
representative  point  D2  is  supplied  to  the  operational  cir- 
cuit  section  55a  (input  terminal  69)  from  the  21st  to  the 
36th  picture  element  position  of  that  horizontal  line  inter- 
val.  Successive  operational  result  values  within  each  of 
the  comparison  intervals  10,  11  and  12  are  thereby  ob- 
tained  from  the  operational  circuit  55. 

In  synchronism  with  these  operations,  respective 
values  of  relative  distance  (with  respect  to  a  represent- 
ative  point)  within  each  of  the  comparison  intervals  10, 
11  and  12  are  generated  by  the  operational  circuit  61  in 
correspondence  with  each  operational  result  value  that 
is  generated  by  the  operational  circuit  55.  To  achieve 
this,  as  illustrated  in  Fig.  9,  the  position  of  the  represent- 
ative  point  DO  (i.e.  13)  is  fixedly  supplied  from  the  rep- 
resentative  point  specifying  circuit  53  to  the  input  termi- 
nal  78  of  the  operational  circuit  section  61a  from  the  5th 
to  the  20th  picture  element  position  of  the  representative 
point  horizontal  line  interval,  while  the  position  of  the 
representative  point  D1  (i.e.  21)  is  similarly  supplied  to 
the  input  terminal  78'  of  the  operational  circuit  section 
61  b  from  the  1  3th  to  the  28th  picture  element  position  of 
that  horizontal  line  interval,  and  the  position  of  the  rep- 
resentative  point  D2  (i.e.  29)  is  similarly  supplied  to  the 
input  terminal  78  of  the  operational  circuit  section  61a 
from  the  29th  to  the  36th  picture  element  position  of  that 
horizontal  line  interval. 

These  relative  distance  values  are  illustrated  in  the 
table  of  Fig.  1  0.  For  example,  at  the  5th  picture  element 
of  the  representative  point  scan  line  in  the  current  field, 
at  the  position  WOO  having  a  relative  distance  of  -8  from 
DO,  the  subtractor  100  of  the  operational  circuit  section 
61a  shown  in  Fig.  7  produces  the  binary  value  1000. 
The  MSB  of  that  value  (i.e.  a  "1  "  state  bit)  is  applied  as 
control  signal  84  to  the  changeover  switch  circuit  59  of 
Fig.  4.  As  a  result,  the  operational  result  value  that  is 
generated  by  the  operational  circuit  section  55a  for  po- 
sition  WOO  is  transferred  to  the  memory  circuit  section 
63a.  In  addition,  the  remaining  low-order  bits  000  of  the 
binary  value  1  000  are  supplied  as  the  address  signal  86 
to  the  memory  circuit  63,  so  that  the  operational  result 
value  for  position  WOO  is  stored  in  address  000  of  the 
memory  circuit  section  63a.  Subsequently,  at  the  13th 
picture  element  position  in  that  line  interval,  since  a  "1" 
state  output  is  generated  as  control  signal  85  from  the 
operational  circuit  section  61b  and  000  is  again  pro- 
duced  as  the  address  signal  bits  86,  the  operational  re- 
sult  value  for  the  position  W10  within  the  II  comparison 
interval,  produced  from  the  operational  circuit  section 
55b,  is  cumulatively  stored  in  the  address  000  of  the 
memory  circuit  section  63a  (i.e.  the  previously  stored 
value  obtained  for  WOO  is  read  out,  added  to  the  value 

7 
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obtained  for  W10,  and  the  result  stored  back  in  the  ad- 
dress  000  of  the  memory  circuit  section  63a).  Similarly, 
at  the  21st  picture  element  timing,  the  operational  result 
value  generated  by  the  operational  circuit  section  55a 
for  the  position  W20  in  the  comparison  interval  12  is  cu- 
mulatively  stored  in  that  address  000  of  the  memory  cir- 
cuit  section  63a. 

It  can  thus  be  understood  that  the  apparatus  will  cu- 
mulatively  store  in  respective  addresses  (8  addresses 
in  each  of  the  memory  sections  63a  and  63b),  each  of 
the  three  operational  result  values  that  are  obtained  for 
each  of  the  16  comparison  interval  positions.  The  allo- 
cation  of  cumulatively  stored  result  values  (designated 
by  their  respectively  corresponding  positions  WOO,  W01 
etc.  in  the  comparison  intervals)  the  1  6  addresses  of  the 
memory  circuit  63  is  illustrated  in  Fig.  11  ,  in  which  the  8 
memory  addresses  in  each  of  the  memory  circuit  sec- 
tions  63a,  63b  are  numbered  from  0  to  7.  Hence,  the 
memory  control  operations  required  for  such  a  motion 
amount  detection  apparatus  are  extremely  simple.  If  the 
relative  distance  value  corresponding  to  an  operational 
result  value  is  negative  (so  that  the  MSB  of  that  distance, 
expressed  as  a  binary  number,  is  1),  then  that  opera- 
tional  result  value  is  cumulatively  written  into  an  address 
of  the  memory  circuit  section  63a  which  is  specified  by 
the  remaining  low-order  bits  of  that  binary  relative  dis- 
tance  value.  If  the  relative  distance  value  is  positive  or 
zero  (so  that  the  MSB  is  0),  then  the  operational  result 
value  is  cumulatively  written  into  an  address  of  the  mem- 
ory  circuit,  section  63b  which  is  specified  by  the  low- 
order  bits  of  the  relative  distance  value.  As  successive 
operational  result  values  are  derived  within  each  of  the 
comparison  intervals  10,  11,  12,  the  address  values  to 
which  these  results  are  assigned  will  successively  in- 
crease  in  a  continuous  manner. 

Moreover,  when  two  operational  result  values  are 
obtained  in  parallel  for  two  different  comparison  inter- 
vals,  these  will  be  written  into  identically  numbered 
memory  addresses,  with  one  address  being  in  the  mem- 
ory  circuit  section  63a  and  the  other  being  in  the  memory 
circuit  section  63b. 

At  some  point  after  cumulative  storage  has  been  ex- 
ecuted  for  all  of  the  representative  points  of  the  current 
field,  the  motion  amount  detection  circuit  65  detects  the 
one  of  the  addresses  in  the  memory  circuit  63  which 
contains  the  smallest  of  all  of  the  cumulative  result  val- 
ues,  and  thereby  determines  the  direction  and  amount 
of  any  relative  picture  motion  (in  the  horizontal  direction) 
between  successive  fields.  If  for  example  the  smallest 
value  is  left  stored  in  the  address  0  of  the  memory  circuit 
section  63a,  then  this  indicates  that  the  amount  of  mo- 
tion  was  zero. 

It  can  thus  be  understood  that  the  above  embodi- 
ment  completely  overcomes  the  problems  of  difficulty  of 
address  control  for  the  memory  circuit  which  is  used  for 
motion  amount  detection  purposes,  which  arise  with  the 
prior  art  apparatus  of  Fig.  1  as  described  hereinabove. 

It  is  of  course  also  necessary  to  provide  means  for 

resetting  the  contents  of  all  of  the  addresses  of  the  mem- 
ory  circuit  63  to  zero  at  some  point  prior  to  the  start  of  a 
new  cumulative  storage  operation,  however  for  brevity 
of  description  the  means  for  executing  this  have  been 

5  omitted  from  the  above. 
The  above  embodiment  has  been  described  for  the 

case  in  which  only  three  representative  points  are  uti- 
lized.  However  it  will  be  apparent  that  a  greater  number 
of  representative  points  could  be  utilized,  with  no  alter- 

10  ation  in  the  basic  operation  described  above,  and  with 
only  minor  changes  such  as  an  increase  in  the  numbers 
of  addresses  available  in  the  memory  circuit  63  being 
required.  Furthermore,  although  the  embodiment  has 
been  described  for  the  case  of  1  -dimensional  motion 

is  amount  detection,  in  general  such  an  apparatus  is  ap- 
plicable  to  motion  vector  detection.  In  that  case,  repre- 
sentative  points  would  be  assigned  at  regular  spacings 
in  the  vertical  direction  as  well  as  in  the  horizontal  direc- 
tion,  within  each  field.  Other  than  measuring  distances 

20  in  the  vertical  direction  in  units  of  horizontal  line  intervals 
rather  than  in  units  of  picture  elements  (i.e.  digital  sam- 
ple  values),  motion  amount  detection  in  the  vertical  di- 
rection  would  be  identical  to  that  described  above  for 
the  horizontal  direction. 

25  Moreover,  although  the  embodiment  has  been  de- 
scribed  for  the  case  in  which  only  two  memory  circuit 
sections  63a,  63b  are  utilized  for  the  memory  circuit  63, 
if  a  larger  number  of  representative  points  were  to  be 
utilized  along  the  horizontal  direction,  with  relatively 

30  smaller  sizes  for  the  comparison  intervals,  then  it  might 
be  preferable  to  divide  the  memory  circuit  63  into  a  larg- 
er  number  of  memory  circuit  sections.  In  that  case,  a 
plurality  of  high-order  bits  of  each  relative  distance  value 
(including  the  MSB)  would  be  utilized  to  determine  the 

35  specific  memory  circuit  section  to  which  each  operation- 
al  result  value  is  to  be  assigned.  For  example  if  the  mem- 
ory  circuit  63  were  divided  into  four  memory  sections, 
then  the  MSB  and  the  next-lower  bit  of  each  relative  dis- 
tance  value  would  be  supplied  to  the  changeover  switch 

40  circuit  59,  which  would  be  configured  to  respond  to  each 
of  the  four  possible  combinations  of  states  of  these  bits 
by  determining  a  corresponding  memory  circuit  section 
allocation  for  each  operational  result  value.  As  for  the 
embodiment  described  above,  the  address  to  which 

45  each  operational  result  value  is  cumulatively  stored 
would  be  determined  by  the  remaining  low-order  bits  of 
the  corresponding  relative  distance  value.  It  is  clear  that 
in  such  a  case,  the  advantages  of  ease  of  memory  circuit 
control  described  hereinabove  for  the  first  embodiment 

so  would  be  retained. 
A  second  embodiment  of  a  motion  amount  detec- 

tion  apparatus  according  to  the  present  invention  will  be 
described  referring  to  Fig.  12.  This  embodiment  differs 
from  the  first  embodiment  described  hereinabove  only 

55  with  respect  to  the  method  of  deriving  control  signals  for 
controlling  the  changeover  switch  circuit  59  to  allocate 
respective  operational  result  values  to  the  memory  cir- 
cuit  sections  63a,  63b,  so  that  only  the  points  of  differ- 

8 
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ence  between  this  embodiment  and  the  first  embodi- 
ment  will  be  described.  In  the  first  embodiment  de- 
scribed  above,  relative  distance  values  within  each 
comparison  interval  are  obtained  as  negative  or  positive 
numbers,  so  that  the  MSB  of  each  relative  distance  val- 
ue  expressed  as  a  binary  number  can  be  used  in  select- 
ing  the  memory  circuit  section  to  which  the  correspond- 
ing  operational  result  value  is  allocated.  With  the  second 
embodiment  of  Fig.  12  however,  the  relative  distance 
values  within  each  comparison  interval  are  obtained  as 
only  positive  numbers,  in  the  range  0  to  1  5,  as  illustrated 
in  the  diagram  for  Fig.  1  3  which  shows  the  respectively 
comparison  intervals  10,  11,  12  for  the  three  representa- 
tive  points  DO,  D1  ,  D2  of  this  embodiment,  and  the  table 
of  Fig.  1  3.  As  shown  in  Fig.  1  2,  the  outputs  84,  85  from 
the  operational  circuit  sections  61  a,  61  b  are  supplied  to 
respective  divider  circuits  91  ,  92,  in  which  each  relative 
distance  value  supplied  thereto  is  divided  by  a  fixed  in- 
teger.  In  this  embodiment,  the  fixed  integer  is  8.  Only 
the  bit  which  appears  immediately  to  the  left  of  the  dec- 
imal  point  position,  in  the  quotient  value  resulting  from 
a  division  operation  by  each  divider  circuit  91  or  92,  is 
output.  As  a  result,  as  shown  in  Fig.  1  4,  for  each  relative 
distance  value  in  the  range  0  to  7,  the  corresponding 
output  bit  produced  from  a  divider  will  be  0.  For  each 
relative  distance  value  in  the  range  8  to  15,  the  corre- 
sponding  output  bit  produced  from  a  divider  will  be  1  . 

Although  the  above  description  has  assumed  that 
dividers  are  used,  it  will  be  apparent  that  if  each  relative 
position  value  is  expressed  as  a  five-bit  binary  number, 
then  it  is  actually  only  necessary  to  extract  the  MSB  of 
that  number,  to  obtain  the  respective  "division  result 
bits"  which  are  shown  in  the  table  of  Fig.  14. 

It  can  thus  be  understood  that  the  changeover 
switch  circuit  59  of  this  embodiment  can  be  controlled 
by  the  output  bit  signals  produced  from  the  dividers  91  , 
92  of  this  embodiment  in  the  same  way  in  which  the 
changeover  switch  circuit  59  of  the  first  embodiment  is 
controlled  in  accordance  with  the  MSB  bits  states  of  rel- 
ative  distance  values.  That  is  to  say,  depending  upon 
the  division  bit  state  obtained  for  the  relative  distance 
value  corresponding  to  each  operational  result  value, 
that  operational  result  value  will  be  cumulative  stored  in 
address  of  either  the  memory  circuit  section  63a  or  63b. 

As  for  the  first  embodiment,  the  address  in  which 
each  operational  result  value  is  stored  is  determined  by 
the  three  low-order  bits  (extending  from  the  LSB)  of  the 
corresponding  relative  distance  value.  It  will  be  clear 
that,  as  for  the  first  embodiment,  the  address  values 
which  are  assigned  for  the  memory  circuit  63  increase 
in  a  continuously  successive  manner  for  successively 
adjacent  picture  elements  of  the  representative  point 
horizontal  line  interval,  and  that  when  two  relative  dis- 
tance  values  are  generated  in  parallel  within  two  differ- 
ent  comparison  intervals,  the  two  result  values  obtained 
will  be  assigned  to  the  same  address  in  respective  ones 
of  the  two  memory  circuit  sections  63a,  63b.  Thus,  the 
advantages  of  simplicity  of  memory  control  provided  by 

the  first  embodiment  are  also  provided  by  the  second 
embodiment  of  the  invention. 

A  third  embodiment  of  a  motion  amount  detection 
apparatus  according  to  the  present  invention  will  be  de- 

5  scribed  referring  to  the  partial  block  diagram  of  Fig.  1  5. 
This  embodiment  can  be  considered  as  being  a  modifi- 
cation  of  the  first  embodiment  of  Fig.  4  or  the  second 
embodiment  of  Fig.  12,  but  with  the  addition  of  a  signal 
level  control  circuit  inserted  between  the  digital  video 

10  signal  source  50  and  the  representative  point  memory 
circuit  51  ,  operational  circuit  55,  for  controlling  the  signal 
level  of  the  representative  point  values  obtained  from 
the  input  digital  video  signal.  The  signal  level  control  cir- 
cuit  is  formed  of  a  filter  circuit  1  22,  a  peak  detection  cir- 

15  cuit  128,  a  selectable  factor  multiplier  circuit  124  and  a 
latch  circuit  132,  and  first  and  second  clipping  circuits 
134,  140.  Control  signals  for  controlling  the  overall  op- 
eration  of  the  motion  amount  detection  apparatus  are 
supplied  from  a  system  control  circuit  130,  which  has 

20  the  functions  of  the  system  control  circuit  67  of  the  em- 
bodiment  of  Fig.  4  described  hereinabove,  while  gener- 
ating  further  signals  which  are  required  by  the  signal  lev- 
el  control  circuit,  as  described  hereinafter. 

The  operation  is  as  follows.  The  input  digital  video 
25  signal  which  will  be  assumed  to  be  an  8-bit  signal,  i.e. 

consisting  of  successive  8-bit  digital  sample  (picture  el- 
ement)  values,  is  transferred  through  a  high-pass  filter 
circuit  122  which  removes  low-frequency  components 
of  the  input  digital  signal,  and  the  result  converted  to  a 

30  1  0-bit  signal.  That  is  to  say,  two  0  state  bits  are  inserted 
above  the  MSB  in  the  case  of  each  positive  sample  val- 
ue,  while  two  1  state  bits  are  inserted  above  the  MSB  in 
the  case  of  each  negative  value  (assuming  that  two's 
complement  binary  representation  is  used,  with  the 

35  MSB  serving  as  the  sign  bit).  The  output  signal  thus  ob- 
tained  from  the  filter  circuit  122  is  supplied  to  the  peak 
detection  circuit  128  and  also  to  the  selectable  factor 
multiplier  circuit  1  24.  Peak  values  of  that  signal  are  de- 
tected  by  the  peak  detection  circuit  1  28,  and  the  detec- 

40  tion  results  supplied  to  the  system  control  circuit  130. 
Based  on  the  detection  results,  the  system  control  circuit 
1  30  generates  a  signal  for  specifying  a  value  of  multipli- 
cation  factor  by  which  the  selectable  factor  multiplier  cir- 
cuit  1  24  is  to  multiply  the  filtered  video  signal  that  is  cur- 

45  rently  supplied  thereto  from  the  filter  circuit  122.  More 
specifically,  during  the  first  part  of  the  current  field  of  the 
digital  video  signal  (preceding  the  first  representative 
point  position  in  the  field)  a  peak  signal  level  value  that 
is  detected  by  the  peak  detection  circuit  128  during  that 

so  part  of  the  field  is  supplied  to  the  system  control  circuit 
1  30.  In  response,  the  system  control  circuit  1  30  produc- 
es  a  multiplication  factor  selection  control  value  142 
which  specifies  a  value  of  multiplication  factor  which  the 
selectable  factor  multiplier  circuit  124  will  apply  to  the 

55  filtered  input  video  signal  applied  thereto,  during  the  re- 
mainder  of  the  current  field.  In  addition,  the  multiplica- 
tion  factor  selection  control  value  142  that  is  generated 
by  the  system  control  circuit  130  in  the  current  field  is 

9 
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set  into  the  latch  circuit  132,  while  the  latch  circuit  132 
outputs  (during  the  current  field)  the  multiplication  factor 
selection  control  value  that  was  inputted  thereto  in  the 
preceding  field,  designated  as  142'. 

The  filtered  digital  video  signal,  after  being  multi- 
plied  by  the  multiplication  factor  that  is  determined  by 
the  multiplication  factor  selection  control  value  142  of 
the  current  field,  is  output  through  the  clipping  circuit  1  34 
to  the  representative  point  memory  circuit  51  .  In  addition 
the  filtered  digital  video  signal,  after  being  multiplied  by 
the  multiplication  factor  that  is  determined  by  the  multi- 
plication  factor  selection  control  value  142'  of  the  pre- 
ceding  field,  is  output  through  the  clipping  circuit  1  40  to 
the  operational  circuit  55,  to  be  supplied  to  each  of  the 
operational  circuit  sections  55a,  55b.  The  subsequent 
operations  of  the  apparatus  executed  by  the  circuit 
blocks  following  the  operational  circuit  55  are  identical 
to  those  described  hereinabove  for  the  first  or  second 
embodiments,  so  that  description  of  these  operations 
will  be  omitted. 

Fig.  1  6  is  a  circuit  diagram  showing  the  internal  con- 
figuration  of  a  first  example  of  the  selectable  factor  mul- 
tiplier  circuit  124  of  this  embodiment.  This  is  made  up  of 
a  factor  2  multiplier  circuit  1  24c,  a  factor  4  multiplier  cir- 
cuit  124e,  an  adder  124d,  a  first  selector  circuit  124a 
and  a  second  selector  circuit  1  24b.  Each  of  the  selector 
circuits  124a  and  124b  has  four  inputs.  In  the  case  of 
the  selector  circuit  1  24a,  one  of  these  inputs  is  selected 
in  accordance  with  the  state  of  the  selection  control  val- 
ue  142  for  the  current  field,  supplied  from  the  system 
control  circuit  130.  In  the  case  of  the  selector  circuit 
124b,  one  of  the  four  inputs  is  selected  in  accordance 
with  the  state  of  the  selection  control  value  142'  for  the 
current  field,  supplied  from  the  latch  circuit  1  32.  The  fil- 
tered  video  signal  from  the  filter  circuit  1  22  is  transferred 
directly  to  each  of  a  first  input  of  each  of  the  selector 
circuits  124a,  124b,  is  transferred  after  being  multiplied 
by  the  factor  2  to  a  second  input  of  each  of  these  selector 
circuits  124a,  124b,  is  transferred  after  being  (effective- 
ly)  multiplied  by  3  (from  the  adder  1  24d)  to  a  third  input 
of  each  selector  circuit  124a,  124b,  and  is  transferred 
after  being  multiplied  by  the  factor  4  to  a  fourth  input  of 
each  selector  circuit  124a,  124b. 

For  example,  the  selectable  factor  multiplier  circuit 
124  can  be  configured  such  that  each  of  the  selector 
circuits  124a,  124b  responds  to  a  selection  value  (142 
or  1  42')  indicating  a  peak  signal  level  that  is  in  the  range 
50%  to  1  00%  of  the  maximum  video  signal  level,  by  se- 
lecting  the  video  signal  that  has  been  multiplied  by  the 
factor  1  ,  while  if  the  peak  level  is  in  the  range  33%  to 
50%  of  the  maximum  video  signal  level  the  multiplication 
factor  2  is  selected,  if  the  peak  level  is  in  the  range  25% 
to  33%  of  the  maximum  video  signal  level  the  multipli- 
cation  factor  3  is  selected,  and  if  the  peak  level  is  less 
than  25%  of  the  maximum  video  signal  level  the  multi- 
plication  factor  4  is  selected.  However  these  ranges  are 
given  only  by  way  of  example. 

The  two  lowest-significance  bits  of  the  1  0-bit  output 

signals  produced  from  the  selector  circuits  124a  and 
124b  are  removed,  and  the  resultant  8-bit  signals  are 
transferred  to  the  clipping  circuits  1  34,  1  40  respectively. 
If  the  video  signal  amplitude  has  been  detected  as  being 

5  in  the  range  for  which  a  multiplication  factor  of  1  is  ap- 
plied,  then  this  bit  removal  operation  will  result  in  an 
elimination  of  information-containing  low-significance 
bits.  However,  since  these  low-order  bits  contain  sub- 
stantial  amounts  of  noise  components,  and  the  high-or- 

10  der  bits  that  are  output  from  the  selector  circuit  1  24a  or 
124b  will  contain  a  sufficient  amount  of  information, 
since  the  video  signal  level  is  high,  the  elimination  of 
these  bits  does  not  have  a  significant  effect.  If  on  the 
other  hand  the  video,  signal  amplitude  has  been  detect- 

15  ed  as  being  in  the  range  for  which  a  multiplication  factor 
of  4  is  applied  by  the  selectable  factor  multiplier  circuit 
1  24,  then  of  course  the  elimination  of  the  two  low-order 
bits  of  each  result  obtained  from  such  a  multiplication 
operation  will  not  result  in  any  elimination  of  information, 

20  i.e.  the  two  low-order  bits  of  the  output  signal  from  the 
selector  circuit  1  24a  or  1  24b  will  contain  no  actual  infor- 
mation  from  the  original  video  signal.  Hence,  the  remov- 
al  of  the  two  low-order  bits  from  that  output  signal  of  the 
selector  circuit  1  24a  or  1  24b  will  have  no  adverse  effect. 

25  The  clipping  circuits  134,  140  function  to  limit  the 
absolute  value  of  each  input  signal  applied  thereto.  Fig. 
18A  shows  an  example  of  the  respective  input/output 
characteristics  obtained  for  the  outputs  from  each  of  the 
each  of  the  clipping  circuits  1  34,  1  40  with  respect  to  the 

30  input  signal  level  supplied  to  the  selectable  factor  mul- 
tiplier  circuit  124,  in  accordance  with  each  of  the  multi- 
plication  factors  which  can  be  selected.  Fig.  18A  as- 
sumes  that  the  clipping  operation  serves  to  limit  the 
maximum  output  signal  level  from  each  clipping  circuit 

35  to  50%  of  the  maximum  input  signal  level.  As  a  result  of 
that  clipping  operation,  the  respective  output  signals 
from  the  clipping  circuits  134,  140  can  each  be  ex- 
pressed  by  a  smaller  number  of  bits  than  is  necessary 
to  express  the  corresponding  output  signals  from  the  se- 

40  lector  circuits  124a  and  124b.  Hence,  the  circuit  scale 
of  the  various  sections  of  the  apparatus  subsequent  to 
the  clipping  circuits  134,  140,  such  as  the  operational 
circuit  55,  representative  point  memory  circuit  51  etc., 
can  be  made  substantially  smaller  than  would  be  re- 

45  quired  if  each  data  value  were  expressed  by  the  same 
number  of  bits  as  in  the  input  digital  video  signal  sup- 
plied  from  the  digital  video  signal  source  50.  However, 
as  a  result  of  the  signal  level  control  that  is  provided  by 
the  selectable  factor  multiplier  circuit  124  and  the  clip- 

so  ping  circuits  1  34,  1  40,  there  is  a  much  less  possibility  of 
errors  occurring  due  to  the  effects  of  overflow  upon  the 
output  values  produced  from  the  clipping  circuits  134, 
140,  by  comparison  with  a  simple  prior  art  method 
whereby  only  removal  of  high-order  bits  from  the  input 

55  digital  video  signal  is  executed. 
The  elimination  of  the  two  low-order  bits  from  each 

of  the  output  signals  from  the  selector  circuits  124a, 
124b  can  be  achieved  simply  by  omitting  connections 
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to  the  corresponding  output  terminals  of  these  selector 
circuits  124a,  124b. 

In  addition,  each  of  the  factor  multiplier  circuits 
1  24c,  1  24e  shown  in  Fig.  1  6  can  be  implemented  by  ex- 
ecuting  appropriate  bit-shifting  operations,  as  is  well 
known  in  the  art,  so  that  actual  multiplication  operations 
are  not  necessary. 

With  the  above  embodiment,  the  output  signal  from 
the  clipping  circuit  134  (i.e.  consisting  of  clipped  video 
signal  values  that  have  been  multiplied  by  a  multiplica- 
tion  factor  determined  based  on  detection  of  peak  signal 
values  in  the  current  field  of  the  input  digital  video  signal) 
is  supplied  to  the  representative  point  memory  circuit  51  , 
for  storing  therein  the  representative  point  values  for  the 
current  field,  to  be  output  during  the  succeeding  field  as 
described  hereinabove  for  the  first  embodiment  of  Fig. 
4.  The  output  signal  from  the  clipping  circuit  140  ((i.e. 
consisting  of  clipped  video  signal  values  that  have  been 
multiplied  by  a  multiplication  factor  determined  based 
on  detection  of  peak  signal  values  in  the  preceding  field 
of  the  input  digital  video  signal)  is  supplied  to  respective 
inputs  of  the  operational  circuit  55,  to  be  compared  with 
the  representative  point  values  from  the  preceding  field. 
Thus,  each  pair  of  values  that  are  input  together  to  the 
operational  circuit  section  55a  or  to  the  operational  cir- 
cuit  section  55b  will  have  been  processed  identically  by 
the  selectable  factor  multiplier  circuit  1  24,  so  that  no  er- 
ror  in  the  comparison  operations  executed  by  the  oper- 
ational  circuit  55  will  occur  as  a  result  of  the  multiplica- 
tion  operations  of  the  selectable  factor  multiplier  circuit 
124. 

Alternatively,  it  would  be  possible  to  configure  the 
selectable  factor  multiplier  circuit  1  24  such  as  to  provide 
multiplication  factors  which  vary  non-linearly.  An  exam- 
ple  of  resultant  input/output  characteristics  is  shown  in 
Fig.  18B,  with  only  the  characteristics  for  two  multiplica- 
tion  factors  (i.e.  1  and  2)  being  shown.  In  this  case,  the 
characteristic  for  the  multiplication  factor  2  varies  non- 
linearly  in  such  a  manner  that  clipping  of  the  output  sig- 
nals  from  the  selectable  factor  multiplier  circuit  124  is 
unnecessary,  i.e.  the  clipping  circuits  134,  140  can  be 
omitted  in  such  a  case,  so  that  the  circuit  scale  can  be 
reduced. 

It  would  also  be  possible  to  use  a  smaller  number 
of  multiplication  factors  than  those  of  the  circuit  of  Fig. 
16.  Fig.  17  shows  an  example  in  which  a  selectable  fac- 
tor  multiplier  circuit  1  24A  is  utilized,  which  enables  only 
the  multiplication  factors  1,  2  and  4  to  be  selected.  In 
that  case,  the  adder  124d  of  Fig.  16  can  be  omitted,  to 
reduce  the  necessary  circuit  scale. 

Fig.  1  9  is  a  partial  block  diagram  of  a  fourth  embod- 
iment  of  a  motion  amount  detection  apparatus  accord- 
ing  to  the  present  invention.  This  embodiment  differs 
from  the  third  embodiment  of  Fig.  15  above  only  in  that 
the  latch  circuit  1  32  of  Fig.  15  is  omitted,  and  in  that  the 
selectable  factor  multiplier  circuit  124'  of  this  embodi- 
ment  does  not  include  the  selector  circuit  124b  shown 
in  Fig.  16.  Alternatively,  the  selectable  factor  multiplier 

circuit  1  24'  of  this  embodiment  can  be  formed  as  shown 
in  Fig.  17,  but  with  the  selector  circuit  124b  omitted. 

With  this  fourth  embodiment,  if  there  is  a  change  in 
the  peak  signal  level  values  that  are  detected  by  the 

5  peak  detection  circuit  128  between  two  successive 
fields,  then  there  is  a  possibility  that  the  representative 
point  values  that  are  output  from  the  representative 
point  memory  circuit  51  during  the  current  field  will  have 
been  multiplied  by  a  different  multiplication  factor  than 

10  the  representative  point  values  that  are  output  from  the 
clipping  circuit  1  34  during  the  current  field.  Thus  in  such 
a  case,  erroneous  comparison  results  may  be  obtained 
from  the  operational  circuit  55.  However  if  that  is  a  sig- 
nificant  problem,  it  could  be  overcome  by  providing  a 

is  circuit  for  detecting  the  occurrence  of  an  excessive 
amount  of  change  in  the  values  of  detected  peak  level 
values  from  the  peak  detection  circuit  128  between  two 
successive  fields,  and  for  causing  the  comparison  re- 
sults  obtained  from  the  operational  circuit  55  in  such  a 

20  case  to  be  discarded.  Erroneous  operation  resulting 
from  the  functioning  of  the  selectable  factor  multiplier 
circuit  124'  can  thereby  be  prevented. 

25  Claims 

1  .  A  motion  amount  detection  apparatus  for  operating 
on  successive  picture  element  values  of  an  input 
digital  video  signal  (46)  to  detect  amounts  of  relative 

30  motion  between  picture  contents  of  sequentially  oc- 
curring  fields  of  said  video  signal  (46),  comprising: 

representative  point  specifying  means  (53,  52) 
for  specifying  respective  positions  of  a  plurality 

35  of  representative  points  (DO,  D1,  D2)  within 
each  field  of  said  digital  video  signal  (46); 
a  first  memory  circuit  (51)  controlled  by  said 
representative  point  specifying  means  (53,  52) 
for  operating  during  a  current  field  of  said  digital 

40  video  signal  (46)  to  store  respective  picture  el- 
ement  values  of  said  representative  points  (DO, 
D1,  D2)  of  said  current  field  while  outputting 
each  representative  point  value  (47)  of  a  pre- 
ceding  field  during  a  corresponding  compari- 

45  son  interval  (10,11,12),  said  comparison  interval 
(10,  11,  12)  extending  prior  to  and  subsequent  to 
the  corresponding  representative  point  (DO, 
D1,  D2); 
first  operational  circuit  means  (55,  55a,  55b) 

so  operating  during  each  of  said  comparison  inter- 
vals  (10,  11,  12)  for  comparing  successive  pic- 
ture  element  values  of  the  input  digital  video 
signal  (46)  with  the  preceding  field  representa- 
tive  point  value  (47)  output  by  said  first  memory 

55  circuit  (51  )  corresponding  to  said  each  compar- 
ison  interval  (10,  1  1  ,  12),  to  obtain  respective  sets 
of  operational  result  values  (80,  81)  in  each  of 
said  comparison  intervals  (10,  11,  12); 
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said  apparatus  being  characterized  by  fur- 
ther  comprising  second  operational  circuit 
means  (61,  61a,  61b)  for  deriving,  for  each  of 
said  sets  of  operational  result  values  (80,  81), 
a  corresponding  set  of  relative  distance  values,  s 
wherein  each  relative  distance  value  is  a  binary 
number  representing  a  relative  distance  be- 
tween  the  picture  element  corresponding  to  re- 
sult  value  and  the  corresponding  representa- 
tive  point  (DO,  D1,  D2);  10 
a  second  memory  circuit  (63,  63a,  63b)  formed 
of  a  plurality  of  memory  circuit  sections  (63a, 
63b)  each  having  an  identical  number  of  ad- 
dresses  and  each  functioning  to  cumulatively 
store  successive  operational  result  values  (82,  15 
83)  supplied  thereto  in  respective  addresses, 
each  address  for  storing  a  result  value  being 
specified  by  a  fixed  set  of  low-order  bits  (86)  of 
the  relative  distance  value  corresponding  to 
said  result  value;  20 
selector  circuit  means  (59)fortransferring  each 
of  said  operational  result  values  (82,  83)  to  one 
of  said  plurality  of  memory  circuit  sections  (63a, 
63b)  selected  in  accordance  with  a  combination 
of  states  of  a  set  of  high-order  bits  (84,  85)  of  25 
said  corresponding  relative  distance  value, 
said  set  comprising  the  remaining  bits  which 
are  not  included  in  said  fixed  set  of  low-order 
bits  (86)  and  consisting  of  at  least  the  most  sig- 
nificant  bit  of  said  corresponding  relative  dis-  30 
tance  value;  and  motion  amount  detection  cir- 
cuit  means  (65)  for  periodically  deriving  an 
amount  of  relative  picture  motion,  based  on  cu- 
mulative  stored  values  contained  in  said  oper- 
ational  result  value  memory  circuit  sections  35 
(63a,  63b). 

A  motion  amount  detection  apparatus  according  to 
claim  1  ,  characterized  in  that 

40 
divider  means  (91  ,  92)  are  provided  for  dividing 
each  value  in  each  of  said  sets  (84,  85)  of  rel- 
ative  distance  values  by  a  predetermined  inte- 
ger,  to  obtain  respective  division  quotient  val- 
ues;  and  45 
said  selector  circuit  means  (59)  transfer  each 
of  said  operational  result  values  to  one  of  said 
plurality  of  memory  circuit  sections  (63a,  63b) 
selected  in  accordance  with  a  corresponding 
one  of  said  division  quotient  values.  so 

A  motion  amount  detection  apparatus  according  to 
claim  1  or  2,  characterized  in  that 
each  of  said  operational  result  values  (80,  81)  pro- 
duced  by  said  first  operational  circuit  means  (55,  55 
55a,  55b)  is  derived  based  on  an  amount  of  abso- 
lute  difference  between  a  picture  element  value  of 
said  current  field  and  a  representative  point  picture 

element  value  of  said  preceding  field. 

4.  A  motion  amount  detection  apparatus  according  to 
claim  1  or  2,  characterized  by  further  comprising 

a  signal  level  control  circuit  for  controlling  the 
level  of  said  input  digital  video  signal  (46),  said 
signal  level  control  circuit  including: 
peak  detection  circuit  means  (1  28,  1  30)  for  de- 
tecting  peak  level  values  of  said  input  video  sig- 
nal  (46)  and  for  producing  multiplication  factor 
selection  control  data  (142)  which  vary  in  ac- 
cordance  with  said  peak  level  values; 
latch  circuit  means  (1  32)  for  temporarily  holding 
said  multiplication  factor  selection  control  data 
(1  42)  and  for  outputting,  in  a  cu  rrent  field  of  said 
input  digital  video  signal  (46),  delayed  multipli- 
cation  factor  selection  control  data  (1  42')  which 
were  produced  in  said  preceding  field; 
selectable  factor  multiplier  circuit  means  (124) 
including  first  multiplication  factor  selection  cir- 
cuit  means  (124a)  responsive  to  said  multipli- 
cation  factor  selection  control  data  (142)  from 
said  peak  detection  circuit  means  (1  28,  1  30)  for 
multiplying  said  input  digital  video  signal  (46) 
by  a  factor  which  is  determined  in  accordance 
with  said  multiplication  factor  selection  control 
data  (1  42),  to  produce  a  first  level-modified  dig- 
ital  video  signal,  and  second  multiplication  fac- 
tor  selection  circuit  means  (1  24b)  responsive  to 
said  delayed  multiplication  factor  selection  con- 
trol  data  (142')  from  said  latch  circuit  means 
(1  32)  for  multiplying  said  input  digital  video  sig- 
nal  (46)  by  a  factor  which  is  predetermined  in 
accordance  with  said  delayed  multiplication 
factor  selection  control  data  (142'),  to  produce 
a  second  level-modified  digital  video  signal; 
clipping  circuit  means  (1  34)  for  executing  limit- 
ing  of  absolute  values  of  said  first  level-modi- 
fied  digital  video  signal,  and  for  supplying  a  re- 
sultant  digital  video  signal  to  said  representa- 
tive  point  memory  circuit  (51);  and 
second  clipping  circuit  means  (1  40)  for  execut- 
ing  limiting  of  absolute  values  of  said  second 
level-modified  digital  video  signal,  and  supply- 
ing  a  resultant  digital  video  signal  to  said  first 
operational  circuit  means  (55,  55a,  55b). 

5.  A  motion  amount  detection  apparatus  according  to 
claim  4,  characterized  in  that 
said  selectable  factor  multiplier  circuit  means  (1  24) 
further  comprise  means  for  removing  a  predeter- 
mined  number  of  low-order  bits,  extending  from  a 
least  significant  bit,  from  each  data  value  of  said  first 
and  second  level-modified  digital  video  signals,  be- 
fore  transferring  said  level-modified  digital  video 
signals  to  said  first  and  second  clipping  circuit 
means  (134,  140). 
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6.  A  motion  amount  detection  apparatus  according  to 
claim  4,  characterized  by  further  comprising 
filter  circuit  means  (122)  for  removing  low-frequen- 
cy  components  of  said  input  digital  video  signal 
(46),  and  for  supplying  a  resultant  filtered  input  dig-  s 
ital  video  signal  to  said  selectable  factor  multiplier 
means  (124)  and  to  said  peak  detection  circuit 
means  (128,  130). 

7.  A  motion  amount  detection  apparatus  according  to  10 
claim  1  or  2,  characterized  by  further  comprising 
a  signal  level  control  circuit  for  controlling  the  signal 
level  of  said  input  digital  video  signal  (46),  said  sig- 
nal  level  control  circuit  including: 

15 
peak  detection  circuit  means  (1  28,  1  30)  for  de- 
tecting  peak  level  values  of  said  input  video  sig- 
nal  (46)  and  for  producing  multiplication  factor 
selection  control  data  (142)  which  vary  in  ac- 
cordance  with  said  peak  level  values;  20 
selectable  factor  multiplier  circuit  means  (1  24') 
including  multiplication  factor  selection  circuit 
means  responsive  to  said  multiplication  factor 
selection  control  data  (142)  from  said  peak  de- 
tection  circuit  means  (128,  130)  for  multiplying  25 
said  input  digital  video  signal  (46)  by  a  factor 
which  is  predetermined  in  accordance  with  said 
multiplication  factor  selection  control  data 
(142),  to  produce  a  level-modified  digital  video 
signal;  and  30 
clipping  circuit  means  (1  34)  for  executing  limit- 
ing  of  absolute  values  of  said  level-modified 
digital  video  signal,  and  for  supplying  a  result- 
ant  digital  video  signal  to  said  representative 
point  memory  circuit  (51  )  and  to  said  first  oper-  35 
ational  circuit  (55,  55a,  55b). 

8.  A  motion  amount  detection  apparatus  according  to 
claim  7,  characterized  in  that 
said  selectable  factor  multiplier  circuit  means  (1  24')  40 
further  comprises  means  for  removing  a  predeter- 
mined  number  of  low-order  bits,  extending  from  a 
least  significant  bit,  from  each  data  value  of  said  lev- 
el-modified  digital  video  signals,  before  transferring 
said  level-modified  digital  video  signal  to  said  clip-  45 
ping  circuit  means  (134). 

9.  A  motion  amount  detection  apparatus  according  to 
claim  7,  characterized  by  further  comprising 
filter  circuit  means  (122)  for  removing  low-frequen-  so 
cy  components  of  said  input  digital  video  signal 
(46),  and  for  supplying  a  resultant  filtered  input  dig- 
ital  video  signal  to  said  selectable  factor  multiplier 
circuit  means  (124')  and  to  said  peak  detection  cir- 
cuit  means  (128,  130).  55 
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Patentanspriiche 

1.  BewegungsgroBen-Erfassungsvorrichtung  zur  Ein- 
wirkung  auf  aufeinanderfolgende  Bildelementwerte 
eines  digitalen  Eingangs-Videosignals  (46)  zur  Er- 
fassung  von  GroBen  relativer  Bewegung  zwischen 
Bildinhalten  sequentiell  auftretender  Halbbilder  des 
Videosignals  (46),  umfassend: 

eine  Reprasentativpunkt-Bezeichnungseinrich- 
tung  (53,  52)  zum  Bezeichnen  jeweiliger  Posi- 
tionen  einer  Vielzahl  von  Reprasentativpunkten 
(DO,  D1  ,  D2)  innerhalb  jedes  Felds  des  digitalen 
Videosignals  (46); 
eine  erste  Speicherschaltung  (51),  die  durch 
die  Reprasentativpunkt-Bezeichnungseinrich- 
tung  (53,  52)  gesteuert  wird,  zum  Wirken  wah- 
rend  einem  gegenwartigen  Halbbild  des  digita- 
len  Videosignals  (46)  dahingehend,  dal3  jewei- 
lige  Bildelementwerte  der  Reprasentativpunkte 
(DO,  D1,  D2)  des  gegenwartigen  Halbbilds  ge- 
speichert  werden,  wahrend  jeder  Reprasenta- 
tivpunktwert  (47)  eines  vorangehenden  Halb- 
bilds  wahrend  eines  entsprechenden  Ver- 
gleichsintervalls  (10,  11,  12)  ausgegeben  wird, 
wobei  sich  das  Vergleichsintervall  (10,11,12)  vor 
und  nach  dem  entsprechenden  Reprasentativ- 
punkt  (DO,  D1  ,  D2)  erstreckt; 
eine  erste  operationelle  Schaltungseinrichtung 
(55,  55a,  55b),  die  wahrend  jedem  der  Ver- 
gleichsintervalle  (10,  11,  12)  arbeitet  zum  Ver- 
gleichen  aufeinanderfolgender  Bildelement- 
werte  des  digitalen  Eingangs-Videosignals  (46) 
mit  den  vorangehenden  Halbbild-Reprasenta- 
tivpunktwerten  (47),  die  von  der  ersten  Spei- 
cherschaltung  (51)  ausgegeben  werden,  ent- 
sprechend  jedem  Vergleichsintervall  (10,  11  ,  12) 
zum  Ermitteln  jeweiliger  Satze  von  operationel- 
len  Ergebniswerten  (80,  81)  in  jedem  der  Ver- 
gleichsintervalle  (10,  11,  12); 

gekennzeichnet  durch 

eine  zweite  operationelle  Schaltungseinrich- 
tung  (61  ,  61  a,  61  b)  zum  Ableiten  eines  entspre- 
chenden  Satzes  von  relativen  Abstandswerten 
fur  jeden  der  Satze  von  operationellen  Ergeb- 
niswerten  (80,  81),  wobei  jeder  relative  Ab- 
standswert  eine  Binarzahl  ist,  die  einen  relati- 
ven  Abstand  zwischen  dem  Bildelement  ent- 
sprechend  dem  Ergebniswert  und  dem  ent- 
sprechenden  Reprasentativpunkt  (DO,  D1,  D2) 
reprasentiert; 
eine  zweite  Speicherschaltung  (63,  63a,  63b), 
die  aus  einer  Vielzahl  von  Speicherschaltungs- 
abschnitten  (63a,  63b)  besteht,  deren  jeder  ei- 
ne  identische  Anzahl  von  Adressen  aufweist 
und  deren  jeder  so  arbeitet,  da!3  aufeinander- 
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folgende  operationelle  Ergebniswerte  (82,  83), 
die  diesen  in  entsprechenden  Adressen  zuge- 
fuhrt  werden,  kumulativ  gespeichert  werden, 
wobei  jede  Adresse  zum  Speichern  eines  Er- 
gebniswerts  durch  einen  festen  Satz  von  nied-  s 
rigwertigen  Bit  (86)  des  relativen  Abstands- 
werts  entsprechend  dem  Ergebniswert  be- 
zeichnet  wird; 
eine  Auswahlschaltungseinrichtung  (59)  zum 
Ubertragen  jedes  der  operationellen  Ergebnis-  10 
werte  (82,  83)  in  einen  der  Vielzahl  von  Spei- 
cherabschnitten  (63a,  63b),  der  in  Ubereinstim- 
mung  mit  einer  Kombination  von  Zustanden  ei- 
nes  Satzes  von  hochwertigen  Bit  (84,  85)  des 
entsprechenden  relativen  Abstandswerts  aus-  15 
gewahlt  wird,  wobei  der  Satz  die  verbleibenden 
Bit  umfaBt,  die  nicht  in  dem  festen  Satz  nied- 
rigwertiger  Bit  (86)  enthalten  sind,  und  aus  zu- 
mindest  dem  hochstwertigen  Bit  des  entspre- 
chenden  relativen  Abstandswert  besteht;  und  20 
eine  BewegungsgroBen-Erfassungsschaltungs- 
einrichtung  (65)  zum  periodischen  Ableiten  einer 
GroBe  relativer  Bildbewegung  auf  der  Grundla- 
ge  von  kumulativen  gespeicherten  Werten,  die 
in  den  Speicherschaltungsabschnitten  (63a,  25 
63b)  fur  den  operationellen  Ergebniswert  enthal- 
ten  sind. 

2.  BewegungsgroBen-Erfassungsvorrichtung  nach 
Anspruch  1  ,  dadurch  gekennzeichnet,  daR  30 

eine  Teilereinrichtung  (91,  92)  bereitgestellt  ist 
zum  Teilen  jedes  Werts  in  jedem  der  Satze  (84, 
85)  von  relativen  Abstandswerten  durch  eine 
vorbestimmte  Ganzzahl,  urn  jeweilige  Divisi-  35 
onsquotientenwerte  zu  erhalten;  und 
die  Auswahlschaltungseinrichtung  (59)  jeden 
der  operationellen  Ergebniswerte  in  einen  in 
Ubereinstimmung  mit  einem  entsprechenden 
der  Divisionsquotientenwerte  ausgewahlten  40 
der  Vielzahl  der  Speicherschaltungsabschnitte 
(63a,  63b)  ubertragt. 

3.  BewegungsgroBen-Erfassungsvorrichtung  nach 
Anspruch  1  oder2,  dadurch  gekennzeichnet,  daR  45 

jeder  der  durch  die  erste  operationelle  Schal- 
tungseinrichtung  (55,  55a,  55b)  erzeugten  operatio- 
nellen  Ergebniswerte  (80,  81  )  auf  der  Grundlage  ei- 
ner  GroBe  einer  absoluten  Differenz  zwischen  ei- 
nem  Bildelementwert  des  gegenwartigen  Halbbilds  so 
und  einem  Reprasentativpunkt-Bildelementwert 
des  vorangehenden  Halbbilds  abgeleitet  wird. 

4.  BewegungsgroBen-Erfassungsvorrichtung  nach 
Anspruch  1  oder  2,  gekennzeichnet  durch  55 

eine  Signalpegelsteuerschaltung  zum  Steuern 
des  Pegels  des  digitalen  Eingangs-Videosi- 

gnals  (46),  wobei  die  Signalpegelsteuerschal- 
tung  aufweist: 
eine  Spitzenwerterfassungsschaltungseinrich- 
tung  (1  28,  1  30)  zum  Erfassen  von  Spitzenpegel- 
werten  des  Eingangs-Videosignals  (46)  und 
zum  Erzeugen  von  Multiplikationsfaktoraus- 
wahlsteuerdaten  (142),  die  sich  in  Ubereinstim- 
mung  mit  den  Spitzenpegelwerten  andern; 
eine  Zwischenspeichereinrichtung  (132)  zum 
vorubergehenden  Halten  der  Multiplikations- 
faktorauswahlsteuerdaten  (142)  und  zum  Aus- 
geben  von  verzogerten  Multiplikationsfaktor- 
auswahlsteuerdaten  (142'),  die  in  dem  voran- 
gehenden  Halbbild  erzeugt  wurden,  in  einem 
gegenwartigen  Halbbild  des  digitalen  Ein- 
gangs-Videosignals  (46); 
eine  Multiplizierschaltungseinrichtung  mit  wahl- 
barem  Faktor  (124),  die  eine  erste  Multiplikations- 
faktor-Auswahlschaltungseinrichtung  (124a)  auf- 
weist,  die  auf  die  Multiplikationsfaktorauswahl- 
steuerdaten  (142)  aus  der  Spitzen-  werterfas- 
sungsschaltungseinrichtung  (128,  130)  anspricht 
zum  Multiplizieren  des  digitalen  Eingangs-Video- 
signals  (46)  mit  einem  Faktor,  der  in  Ubereinstim- 
mung  mit  den  Multiplikationsfaktorauswahl- 
steuerdaten  (142)  festgelegt  wird,  urn  ein  erstes 
pegelmodif  iziertes  digitales  Videosignal  zu  erzeu- 
gen,  und  die  eine  zweite  Multiplikationsfaktor- 
Auswahlschaltungseinrichtung  (124b)  aufweist, 
die  auf  die  verzogerten  Multiplikationsfaktoraus- 
wahlsteuerdaten  (142')  aus  der  Zwischenspei- 
cherschaltungseinrichtung  (132)  anspricht  zum 
Multiplizieren  des  digitalen  Eingangs-Videosi- 
gnals  (46)  mit  einem  Faktor,  der  in  Ubereinstim- 
mung  mit  den  verzogerten  Multiplikationsfaktor- 
auswahlsteuerdaten  (142')  vorbestimmt  ist,  urn 
ein  zweites  pegelmodifiziertes  digitales  Videosi- 
gnal  zu  erzeugen; 
eine  Kappungsschaltungseinrichtung  (134) 
zum  Durchfuhren  einer  Begrenzung  von  abso- 
luten  Werten  des  ersten  pegelmodifizierten  di- 
gitalen  Videosignals  und  zum  Zufuhren  eines 
resultierenden  digitalen  Videosignals  zu  der  je- 
weiligen  Reprasentativpunkt-Speicherschal- 
tung  (51);  und 
eine  zweite  Kappungsschaltungseinrichtung 
(140)  zum  Durchfuhren  einer  Begrenzung  von 
absoluten  Werten  des  zweiten  pegelmodifizier- 
ten  digitalen  Videosignals  und  zum  Zufuhren 
eines  resultierenden  digitalen  Videosignals  zu 
der  ersten  operationellen  Schaltungseinrich- 
tung  (55,  55a,  55b). 

5.  BewegungsgroBen-Erfassungsvorrichtung  nach 
55  Anspruch  4,  dadurch  gekennzeichnet,  daR 

die  Multiplizierschaltungseinrichtung  mit  wahlba- 
rem  Faktor  (124)  ferner  eine  Einrichtung  zum  Ent- 
fernen  einer  vorbestimmten  Anzahl  von  niedrigwer- 
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tigen  Bit,  die  sich  von  einem  niedrigstwertigen  Bit 
aus  erstrecken,  aus  jedem  Datenwert  des  ersten 
und  des  zweiten  pegelmodifizierten  digitalen  Video- 
signals,  bevor  die  pegelmodifizierten  digitalen  Vi- 
deosignale  an  die  erste  und  die  zweite  Kappungs-  s 
schaltungseinrichtung  (134,  140)  ubertragen  wird. 

6.  BewegungsgroBen-Erfassungsvorrichtung  nach 
Anspruch  4,  gekennzeichnet  durch 

eine  Filterschaltungseinrichtung  (122)  zum  10 
Entfernen  von  niedrigfrequenten  Komponenten  des 
digitalen  Eingangs-Videosignals  (46)  und  zum  Zu- 
fuhren  eines  resultierenden  gefilterten  digitalen 
Eingangs-Videosignals  zu  der  Multipliziereinrich- 
tung  mit  wahlbarem  Faktor  (124)  und  zu  der  Spit-  15 
zenwerterfassungs-Schaltungseinrichtung  (1  28, 
130). 

7.  BewegungsgroBen-Erfassungsvorrichtung  nach 
Anspruch  1  oder  2,  gekennzeichnet  durch  20 

eine  Signalpegelsteuerschaltung  zum  Steuern 
des  Signalpegels  des  digitalen  Eingangs-Vi- 
deosignals  (46),  wobei  die  Signalpegelsteuer- 
schaltung  aufweist:  25 
eine  Spitzenwerterfassungs-Schaltungsein- 
richtung  (128,  130)  zum  Erfassen  von  Spitzen- 
pegelwerten  des  Eingangs-Videosignals  (46) 
und  zum  Erzeugen  von  Multiplikationsfaktor- 
auswahlsteuerdaten  (142),  die  sich  in  Uberein-  30 
stimmung  mit  den  Spitzenpegelwerten  andern; 
eine  Multiplizierschaltungseinrichtung  mit  wahl- 
barem  Faktor  (124),  die  eine  Multiplikationsfak- 
tor-Auswahlschaltungseinrichtung  (124a)  auf- 
eist,  die  auf  die  Multiplikationsfaktorauswahl-  35 
steuerdaten  (142)  aus  der  Spitzenwerterfas- 
sungsschaltungseinrichtung  (128,  130)  an- 
spricht  zum  Multiplizieren  des  digitalen  Ein- 
gangs-Videosignals  (46)  mit  einem  Faktor,  der 
in  Ubereinstimmung  mit  den  Multiplikationsfak-  40 
torauswahlsteuerdaten  (142)  vorbestimmt  ist, 
urn  ein  pegelmodifiziertes  digitales  Videosignal 
zu  erzeugen;  und 
eine  Kappungsschaltungseinrichtung  (134) 
zum  Durchfuhren  einer  Begrenzung  von  abso-  45 
luten  Werten  des  pegelmodifizierten  digitalen 
Videosignals  und  zum  Zufuhren  eines  resultie- 
renden  digitalen  Videosignals  zu  der  Repra- 
sentativpunkt-Speicherschaltung  (51)  und  der 
ersten  operationellen  Schaltungseinrichtung  so 
(55,  55a,  55b). 

8.  BewegungsgroBen-Erfassungsvorrichtung  nach 
Anspruch  7,  dadurch  gekennzeichnet,  daR 
die  Multiplizierschaltungseinrichtung  mit  wahlba-  55 
rem  Faktor  (124')  ferner  eine  Einrichtung  zum  Ent- 
fernen  einer  vorbestimmten  Anzahl  von  niedrigwer- 
tigen  Bit,  die  sich  von  einem  niedrigstwertigen  Bit 

aus  erstrecken,  aus  jedem  Datenwert  des  pegelmo- 
difizierten  digitalen  Videosignals,  bevor  das  pegel- 
modifizierte  digitale  Videosignal  an  die  Kappungs- 
schaltungseinrichtung  (134)  ubertragen  wird. 

9.  BewegungsgroBen-Erfassungsvorrichtung  nach 
Anspruch  7,  gekennzeichnet  durch 

eine  Filterschaltungseinrichtung  (122)  zum 
Entfernen  von  niedrigfrequenten  Komponenten  des 
digitalen  Eingangs-Videosignals  (46)  und  zum  Zu- 
fuhren  eines  resultierenden  gefilterten  digitalen 
Eingangs-Videosignals  zu  der  Multipliziereinrich- 
tung  mit  wahlbarem  Faktor  (124')  und  zu  der  Spit- 
zenwerterfassungs-Schaltungseinrichtung  (1  28, 
130). 

Revendications 

1.  Appareil  de  detection  de  quantite  de  mouvement 
destine  a  traiter  des  valeurs  successives  d'ele- 
ments  d'image  d'un  signal  video  numerique  d'en- 
tree  (46)  pour  detecter  des  quantites  de  mouve- 
ment  relatif  entre  des  contenus  d'image  de  trames, 
apparaissant  sequentiellement,  dudit  signal  video 
(46),  comprenant: 

un  moyen  (53,  52)  de  specification  de  point  re- 
presentatif  pour  specifier  des  positions  respec- 
tives  d'une  pluralite  de  points  representatifs 
(DO,  D1,  D2)  se  trouvant  dans  chaque  trame 
dudit  signal  video  numerique  (46); 
un  premier  circuit  de  memorisation  (51)  com- 
mande  par  ledit  moyen  (53,  52)  de  specification 
de  point  representatif  pour  effectuer  un  traite- 
ment,  lors  d'une  trame  en  cours  dudit  signal  vi- 
deo  numerique  (46)  de  maniere  a  stocker  des 
valeurs  respectives  d'elements  d'image  desdits 
points  representatifs  (DO,  D1  ,  D2)  de  ladite  tra- 
me  en  cours  tout  en  emettant  chaque  valeur 
(47)  de  point  representatif  d'une  trame  prece- 
dente  pendant  un  intervalle  de  comparaison 
correspondant  (10,  11,  12),  ledit  intervalle  de 
comparaison  (10,  11,  12)  s'etendant  avant  et 
apres  le  point  representatif  correspondant  (DO, 
D1,  D2); 
un  premier  moyen  (55,  55a,  55b)  formant  circuit 
operationnel  effectuant  un  traitement,  pendant 
chacun  desdits  intervalles  de  comparaison  (10, 
11,  12),  pour  comparer  des  valeurs  successives 
d'elements  d'image  du  signal  video  numerique 
d'entree  (46)  avec  la  valeur  (47)  de  point  repre- 
sentatif  de  trame  precedente,  emise  par  ledit 
premier  circuit  de  memorisation  en  correspon- 
dence  avec  chaque  intervalle  de  comparaison 
precite  (10,  11,  12)  de  maniere  que  soient  obte- 
nus  des  ensembles  respectifs  de  valeurs  (80, 
81  )  de  resultat  d'operations  de  calcul  dans  cha- 
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cun  desdits  intervalles  de  comparaison  (10,  11, 
12); 
ledit  appareil  etant  caracterise  en  ce  qu'il  com- 
prend,  en  outre, 
un  deuxieme  moyen  (61  ,  61  a,  61  b)  formant  cir-  s 
cuit  operationnel,  destine  a  calculer,  pour  cha- 
cun  desdits  ensembles  de  valeurs  de  resultat 
operationnelles  (80,  81  ,),  un  ensemble  corres- 
pondant  de  valeurs  de  distances  relatives,  cha- 
que  valeur  de  distance  relative  etant  un  nombre  10 
binaire  representant  une  distance  relative  entre 
I'element  d'image  correspondant  a  une  valeur 
de  resultat  et  Ic  point  representatif  correspon- 
dant  (DO,  D1,  D2); 
un  deuxieme  circuit  de  memorisation  (63,  63a,  15 
63b)  constitue  d'une  pluralite  de  sections  (63a, 
63b)  de  circuit  de  memorisation  dont  chacune 
comporte  un  nombre  identique  d'adresses  et 
dont  chacun  fonctionne  de  maniere  a  stacker, 
d'une  facon  cumulative,  des  valeurs  successi-  20 
ves  (82,  83)  de  resultat  d'operations  de  calcul, 
qui  lui  sont  fournies  a  des  adresses  respecti- 
ves,  chaque  adresse  destinee  au  stockage 
d'une  valeur  de  resultat  etant  specifiee  par  un 
ensemble  invariable  de  bits  (86)  de  poids  faible  25 
de  la  valeur  de  distance  relative  correspondant 
a  ladite  valeur  de  resultat; 
un  moyen  formant  circuit  de  selection  (59)  des- 
tine  a  transferer  chacune  desdites  valeurs  (82, 
83)  de  resultat  d'operations  de  calcul  jusqu'a  la  30 
section  de  ladite  pluralite  sections  formant  cir- 
cuits  de  memorisation  (63a,  63b)  qui  est  selec- 
tionnee  en  fonction  d'une  combinaison  d'etats 
d'un  ensemble  de  bits  (84,  85)  de  poids  fort  de 
ladite  valeur  de  distance  relative  correspon-  35 
dante,  ledit  ensemble  comprenant  les  bits  res- 
tants  qui  ne  sont  pas  inclus  dans  ledit  ensemble 
invariable  de  bits  (86)  de  poids  faible  et  consis- 
tant  en  au  moins  le  bit  le  plus  significatif  de  la- 
dite  valeur  de  distance  relative  correspondan-  40 
te;  et 
un  moyen  (65)  formant  circuit  de  detection  de 
quantite  de  mouvement  pour  calculer  periodi- 
quement  une  quantite  de  mouvement  d'image 
relatif,  en  se  basant  sur  des  valeurs  cumulati-  45 
ves  stockees  contenues  dans  lesdites  sections 
(63a,  63b)  de  memorisation  de  valeur  de  resul- 
tat  d'operations  de  calcul. 

2.  Appareil  de  detection  de  quantite  de  mouvement  so 
selon  la  revendication  1  ,  caracterise  en  de  que: 

un  moyen  de  division  (91  ,  92)  est  prevu  pour 
diviser  chaque  valeur  de  chacun  desdits  en- 
sembles  (84,  85)  de  valeurs  de  distances  rela-  55 
tives  par  un  nombre  entier  predetermine,  de 
maniere  que  soient  obtenues  des  valeurs  de 
quotient  de  division  respectifs;  et 

ledit  moyen  (59)  formant  circuit  de  selection 
transfere  chacune  desdites  valeurs  de  resultat 
d'operations  de  calcul  a  la  section  de  ladite  plu- 
ralite  de  sections  (63a,  63b)  de  circuit  de  me- 
morisation  qui  a  ete  selectionnee  en  fonction 
de  celle  correspondante  desdites  valeurs  de 
quotient  de  division. 

3.  Appareil  de  detection  de  quantite  de  mouvement 
selon  la  revendication  1  ou  2,  caracterise  en  ce  que 
chacune  desdites  valeurs  (80,  81  )  de  resultat  d'ope- 
rations  de  calcul  produites  par  ledit  premier  moyen 
(55,  55a,  55b)  formant  circuit  operationnel  est  ob- 
tenue  en  se  basant  sur  une  quantite  de  difference 
absolue  entre  un  valeur  d'element  d'image  de  ladite 
trame  en  cours  et  une  valeur  d'element  d'image  re- 
presentatif  de  ladite  trame  precedente. 

4.  Appareil  de  detection  de  quantite  de  mouvement 
selon  la  revendication  1  ou  2,  caracterise  en  qu'il 
comprend,  en  outre: 

un  circuit  de  reglage  de  niveau  de  signal  desti- 
ne  a  regler  le  niveau  dudit  signal  video  nume- 
rique  d'entree  (46),  ledit  circuit  de  reglage  de 
niveau  de  signal  comprenant: 
un  moyen  (128,  130)  de  detection  de  crete, 
destine  a  detecter  des  valeurs  de  niveau  de 
crete  dudit  signal  video  d'entree  (46)  et  a  pro- 
duire  des  donnees  (142)  de  commande  de  se- 
lection  de  facteur  de  multiplication  qui  varie  en 
fonction  desdites  valeurs  de  niveau  de  crete; 
un  moyen  (132)  formant  circuit  a  verrouillage 
destine  a  retenir  momentanement  lesdites  don- 
nees  (142)  de  commande  de  selection  de  fac- 
teur  de  multiplication  et  a  emettre,  lors  d'une 
trame  en  cours,  dudit  signal  video  numerique 
d'entree  (46),  des  donnees  retardees  (142')  de 
commande  de  selection  de  facteur  de  multipli- 
cation  qui  ont  ete  produites  lors  de  ladite  trame 
precedente; 
un  moyen  (1  24)  formant  circuit  de  multiplication 
de  facteur  selectionnable,  comprenant  un  pre- 
mier  moyen  (124a)  formant  circuit  de  selection 
de  facteur  de  multiplication  reagissant  auxdites 
donnees  (142)  de  commande  de  selection  de 
facteur  de  multiplication  en  provenance  dudit 
moyen  (128,  130)  formant  circuit  de  detection 
de  crete  en  multipliant  ledit  signal  video  nume- 
rique  d'entree  (46)  par  un  facteur  qui  est  deter- 
mine  en  fonction  desdites  donnees  (142)  de 
commande  de  selection  de  facteur  de  multipli- 
cation,  de  maniere  a  produire  un  premier  signal 
video  numerique  a  niveau  modifie,  et  un 
deuxieme  moyen  (124b)  formant  circuit  de  se- 
lection  de  facteur  de  multiplication  reagissant 
auxdites  donnees  retardees  (142')  de  com- 
mande  de  selection  de  facteur  de  multiplication 
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en  provenance  dudit  moyen  (1  32)  formant  cir- 
cuit  a  verrouillage  en  multipliant  ledit  signal  vi- 
deo  numerique  d'entree  (46)  par  un  facteur  qui 
est  predetermine  en  fonction  desdites  donnees 
retardees  (1  42')  de  commande  de  selection  de  s 
facteur  de  multiplication,  de  maniere  a  produire 
un  deuxieme  signal  video  numerique  a  niveau 
modifie; 
un  moyen,  (1  34)  formant  circuit  d'ecretage  des- 
tine  a  effectuer  une  limitation  des  valeurs  ab-  10 
solues  dudit  premier  signal  video  numerique  a 
niveau  modifie  et  a  fournir  un  signal  video  nu- 
merique  resultant  audit  circuit  (51)  de  memori- 
sation  de  point  representatif;  et 
un  deuxieme  moyen  (140)  formant  circuit  15 
d'ecretage  destine  a  effectuer  une  limitation 
des  valeurs  absolues  dudit  deuxieme  signal  vi- 
deo  numerique  a  niveau  modifie  et  a  fournir  un 
signal  video  numerique  resultant  audit  premier 
moyen  (  55,  55a,  55b)  formant  circuit  operation-  20 
nel. 

crete; 
un  moyen  (124')  formant  circuit  de  multiplica- 
tion  de  facteur  selectionnable,  comprenant  un 
moyen  formant  circuit  de  selection  de  facteur 
de  multiplication  reagissant  auxdites  donnees 
(1  42)  de  commande  de  selection  de  facteur  de 
multiplication  en  provenance  dudit  moyen  (1  28, 
130)  formant  circuit  de  detection  de  crete  en 
multipliant  ledit  signal  video  numerique  d'en- 
tree  (46)  par  un  facteur  qui  est  predetermine  en 
fonction  desdites  donnees  (1  42)  de  commande 
de  selection  de  facteur  de  multiplication,  de  ma- 
niere  a  produire  un  signal  video  numerique  a 
niveau  modifie;  et 
un  moyen  (1  34)  formant  circuit  d'ecretage  des- 
tine  a  effectuer  une  limitation  des  valeurs  ab- 
solues  dudit  signal  video  numerique  a  niveau 
modifie  et  a  fournir  un  signal  video  numerique 
resultant  audit  circuit  (51)  de  memorisation  de 
point  representatif  et  audit  premier  circuit  ope- 
rationnel  (55,  55a,  55b). 

5.  Appareil  de  detection  de  quantite  de  mouvement 
selon  la  revendication  4,  caracterise  en  ce  que  ledit 
moyen  (1  24)  formant  circuit  de  multiplication  de  fac- 
teur  selectionnable  comprend,  en  outre,  un  moyen 
pour  eliminer  un  nombre  predetermine  de  bits  de 
poids  faible,  s'etendant  depuis  un  bit  le  moins  signi- 
ficant,  de  chaque  valeur  de  donnee  desdits  premier 
et  deuxieme  signaux  video  numeriques  a  niveau 
modifie,  avant  de  transferer  lesdits  signaux  video 
numerique  a  niveau  modifie  auxdits  premier  et 
deuxieme  moyens  (134,  140)  formant  circuits 
d'ecretage. 

6.  Appareil  de  detection  de  quantite  de  mouvement 
selon  la  revendication  4,  caracterise  en  ce  qu'il 
comprend,  en  outre,  un  moyen  (1  22)  formant  circuit 
de  filtrage  destine  a  eliminer  les  composantes  bas- 
se-frequence  dudit  signal  video  numerique  d'entree 
(46)  et  a  fournir  un  signal  video  numerique  d'entree 
filtre  resultant  audit  moyen  (124)  de  multiplication 
de  facteur  selectionnable  et  audit  moyen  (1  28,  1  30) 
formant  circuit  de  detection  de  crete. 

7.  Appareil  de  detection  de  quantite  de  mouvement 
selon  la  revendication  1  ou  2,  caracterise  en  qu'il 
comprend,  en  outre,  un  circuit  de  reglage  de  niveau 
de  signal  destine  a  regler  le  niveau  dudit  signal  vi- 
deo  numerique  d'entree  (46),  ledit  circuit  de  reglage 
de  niveau  de  signal  comprenant: 

un  moyen  (128,  130)  formant  circuit  de  detec- 
tion  de  crete  destine  a  detecter  les  valeurs  de 
niveau  de  crete  dudit  signal  video  d'entree  (46) 
et  a  produire  des  donnees  (1  42)  de  commande 
de  selection  de  facteur  de  multiplication  qui  va- 
rient  en  fonction  desdites  valeurs  de  niveau  de 

8.  Appareil  de  detection  de  quantite  de  mouvement 
selon  la  revendication  7,  caracterise  en  ce  que  ledit 

25  moyen  (124')  formant  circuit  de  multiplication  de 
facteur  selectionnable  comprend,  en  outre,  un 
moyen  pour  eliminer  un  nombre  predetermine  de 
bits  de  poids  faible,  s'etendant  depuis  le  bit  le  moins 
significatif,  de  chaque  valeur  de  donnee  desdits  si- 

30  gnaux  video  numeriques  a  niveau  modifie  avant  de 
transferer  ledit  signal  video  numerique  a  niveau  mo- 
difie  audit  moyen  (134)  formant  circuit  d'ecretage. 

9.  Appareil  de  detection  de  quantite  de  mouvement 
35  selon  la  revendication  7,  caracterise  en  ce  qu'il 

comprend,  en  outre,  un  moyen  (1  22)  formant  circuit 
de  filtrage  destine  a  eliminer  les  composantes  bas- 
se-frequence  dudit  signal  video  numerique  d'entree 
(46)  et  a  fournir  un  signal  video  numerique  d'entree 

40  filtre  resultant  audit  moyen  (1  24')  formant  circuit  de 
multiplication  de  facteur  selectionnable  et  audit 
moyen  (128,  130)  formant  circuit  de  detection  de 
crete. 

45 

50 

55 
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