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Description 

Technical  Filed 

The  present  invention  is  directed  to  a  pulse 
Doppler  MTI  system  for  equally  displaying  move- 
ment  in  any  directions  within  a  tomographic  plane. 

Background  Arts 

When  a  subject  for  examination  undergoes  ra- 
diation  of  ultrasound  pulses,  echoes  return  from  the 
reflection  body.  If  the  reflection  body  is  moving,  a 
frequency  of  the  echoes  to  be  received  differs  from 
a  transmitting  frequency.  When  the  reflection  body 
moves  towards  a  probe,  a  receiving  frequency  is 
higher  than  the  transmitting  frequency.  Whereas  in 
the  case  of  moving  away  from  the  probe,  the 
receiving  frequency  drops  down.  A  deviation  in 
frequency  is  proportional  to  a  kinetic  velocity  of  the 
reflection  body.  It  is  possible  to  detect  both  a 
direction  in  which  the  blood  flows  within,  e.g.,  a 
heart  or  blood  vessels  and  a  flowing  speed  by 
utilizing  the  Doppler  effect.  The  ultrasound  pulses 
are  reflected  typically  from  a  solid  body  and  from  a 
moving  body.  Where  the  attention  is  paid  particu- 
larly  on  the  moving  body,  only  reflection  signals 
from  the  moving  body  are  displayed,  while  the 
reflection  signals  from  the  solid  body  are  erased. 
This  arrangement  facilitates  a  recognition  thereof. 
For  this  purpose,  there  is  employed  a  moving 
target  indicator  (hereinafter  abbreviated  to  MTI) 
system  for  fetching  only  the  reflection  signals  com- 
ing  from  the  moving  body.  Such  a  system  is  known 
from  document  «  TOSHIBA  REVIEW.  Winter  no. 
158,  1986,  TOKYO  JP  pages  20  -  24;  Y.  Seo  et  al.: 
'An  Ultrasound  Blood  Flow  Imaging  System,  SSH  - 
65A'  »This  type  of  MTI  system  has  hitherto  in- 
volved  use  of  an  MTI  filter,  wherein  one  irradiation 
ultrasound  beam  (hereinafter  referred  to  as  a  sound 
ray)  is  dealt  with  in  regards  to  data  on  RF  signals 
or  equiphase  signals  (hereinafter  referred  to  as  i- 
signals)  of  a  bipolar  video  which  are  obtained  by 
effecting  a  coherent  detection  and  orthogonal  sig- 
nals  (hereinafter  referred  to  as  q-signals);  and  there 
are  grasped  variations  in  time  between  phasic  dis- 
tributions  in  an  irradiating  direction  of  the  ultra- 
sound  waves,  i.e.,  in  a  radial  direction.  In  the  case 
of  adopting  a  multi-beam  receiving  system,  the 
above-mentioned  signal  process  is  merely  per- 
formed  on  the  respective  beams.  In  an  ultrasound 
diagnosing  device  for  circulatory  organs,  when 
measuring  a  velocity  of  a  blood  flow,  the  direction 
thereof  is  limited  to  the  radiant  direction,  and  ve- 
locity  components  can  not  absolutely  be  measured 
with  respect  to  the  components  right-angled  to  the 
sound  rays.  Hence,  it  is  impossible  to  accurately 
measure  the  flowing  velocity.  Especially  in  connec- 

tion  with  the  blood  vessels  orthogonal  to  the  sound 
rays,  the  flowing  velocity  and  kinetic  direction  of 
the  blood  can  not  be  measured.  The  accurate 
measurement  of  the  blood  flow  requires  performing 

5  a  two-dimensional  MTI  process  in  which  the  com- 
ponents  orthogonal  to  the  radiant  direction  are  ad- 
ded  as  well  as  processing  in  the  radiant  direction. 

A  video  MTI  (incoherent  MTI)  is  capable  of 
equally  detecting  the  movements  in  any  directions 

io  within  a  tomographic  plane,  and  hence  probably 
this  method  can  sufficiently  be  applied.  In  the  MTI 
after  effecting  a  video  detection,  however,  it  is 
feasible  to  observe  an  image  of  an  ambiguous  flow 
in  the  middle  of,  e.g.,  a  portal  vein.  Echoes  of  the 

75  blood  flow,  or  rather  the  echoes  of  the  blood  itself 
appear  as  speckle  noises,  so  that  there  is  less 
chance  to  obtain  a  well-shaped  image  even  by 
indicating  an  amplitude  thereof.  Therefore,  it  is 
desirable  to  image-display  the  signals  having  a 

20  higher  fidelity  to  the  development  in  the  form  of 
complex  quantities  as  they  are  without  effecting  no 
video  detection. 

Disclosure  of  the  Invention 
25 

It  is  a  primary  object  of  the  present  invention  to 
actualize  a  pulse  Doppler  MTI  system  for  equally 
displaying  movements  in  any  directions  within  a 
tomographic  plane. 

30  The  present  invention  is  characterized  by  the 
steps  of  creating  a  file  of  bipolar  video  signals  in 
which  receiving  signals  for  one  scan  serve  as  one 
frame  on  the  basis  of  echo  receiving  signals  of  a 
plurality  of  scanning  processes  associated  with  re- 

35  ceive  multi-beam  forming,  and  effecting  a  two- 
dimensional  cross-correlation  process  after  elimi- 
nating  components  relative  to  fixed  reflecting  points 
with  respect  to  data  on  this  file. 

40  Brief  Description  of  the  Drawings 

FIG.  1  is  a  schematic  diagram  illustrating  one 
embodiment  of  the  present  invention; 
FIG.  2  is  a  diagram  depicting  a  structure  of  a 

45  bipolar  video  file; 
FIGS.  3A  and  3B  are  diagrams  of  assistance  in 
explaining  a  two-dimensional  cross-correlation 
process; 
FIG.  4  is  a  diagram  illustrating  a  vector  of  flow 

50  per  sample  area  on  a  frame  of  the  bipolar  video 
file;  and 
FIG.  5  is  a  graphic  chart  showing  CIE 
chromaticities. 

55  Best  Mode  for  Carrying  out  the  Invention 

Turning  first  to  FIG.  1,  there  is  a  schematic 
diagram  of  one  embodiment  of  the  present  inven- 
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tion.  Designated  at  in  FIG.  1  is  a  high  frequency 
oscillator  for  generating  high  frequency  signals  in- 
tended  to  transmit  ultrasound  waves  upon  receiving 
transmit  triggers,  output  signals  of  which  undergo  a 
delay  process  enough  to  transmit  fan  beams  in  a 
transmit  beam  former  2,  thereby  outputting  signals 
of  64  channels.  The  numeral  3  represents  a  trans- 
mit/receive  circuit;  and  4  an  ultrasound  probe  in- 
cluding  64  pieces  of  vibrator  elements  for  transmit- 
ting,  into  a  subject  for  examination,  ultrasound  sig- 
nals  into  which  transmit  high  frequency  signals 
from  the  transmit/receive  circuit  3  are  converted, 
and  then  effecting  a  conversion  into  high  frequency 
receive  signals  by  receiving  reflection  waves  from 
the  subject.  64-channel  high  frequency  receiving 
signals  of  the  outputs  of  the  ultrasound  probe  are 
inputted  via  the  transmit/receive  circuit  3  to  a  re- 
ceive  subarray  beam  former  5.  The  receive  subar- 
ray  former  5  arranges  multi-beam  receiving  64- 
channel  inputs  having  different  delays  to  exhibit  a 
ratio  of  8  :  1  and  outputs  them.  Indicated  at  6  is  a 
beam  splitter  having  a  function  to  change  the  sig- 
nals  arranged  at  the  ratio  of  8  :  1  in  the  receive 
subarray  beam  former  5  into  outputs  of  8  beams 
having  slightly  different  angles,  outputs  of  which 
are  detected  by  a  coherent  detector  7  and  then 
converted  into  digital  signals  by  means  of  an  AD 
converter  8.  The  thus  converted  digital  signals  are 
written  to  a  bipolar  video  file  9.  Referring  to  FIG.  2, 
there  is  illustrated  a  structure  of  the  bipolar  video 
file  9,  wherein  the  file  9  is  constructed  of  m-pieces 
of  frames  each  used  for  data  of  one  scan.  Each 
frame  is  arranged  such  that  the  axis  of  abscissa  (Z- 
axis)  is  a  depthwise  direction  of  the  sound  rays, 
while  the  axis  of  ordinate  (X-axis)  is  a  direction  in 
which  n-streaks  of  sound  rays  are  arrayed;  and 
complex  data  on  the  i-signals  and  the  q-signals  are 
written  to  each  address.  The  data  with  respect  to  n- 
streaks  of  sound  rays  on  the  X-axis  can  simulta- 
neously  be  obtained  by  receiving  the  multi-beams. 
Hence,  the  complex  data  21  penetrating  m-pieces 
of  frames  are  conceived  as  data  per  scan  by  the 
waves  reflected  from  the  same  position.  Referring 
back  to  FIG.  1,  the  numeral  10  denotes  a  high- 
speed  digital  signal  processing  circuit  for  simulta- 
neously  executing  both  an  MTI  process  and  a  B- 
mode  display  process  relative  to  the  data  stored  in 
the  bipolar  video  file  9,  and  actualization  of  the 
circuit  10  involves  the  use  of  a  high-speed  proces- 
sor  or  the  like.  In  the  outputs  of  the  high-speed 
digital  signal  processing  circuit  10,  the  data  which 
have  undergone  the  B-mode  display  process  are 
written  in  a  standard  TV  format  to  a  B-mode  data 
file  11.  The  MTI-processed  data  are  written  in  the 
standard  TV  format  to  an  MTI  data  file  12  consist- 
ing  of  a  brightness  data  file  12a,  a  hue  data  file  12b 
and  a  chroma  data  file  12c.  Designated  at  13  is  a 
color  encoder  for  reading  the  black-and-white 

brightness  data  from  the  B-mode  data  file  1  1  ,  sep- 
arating  them  into  3  primary  color  data  of  R,  G  and 
B,  and  classifying  the  brightness,  hue  and  chroma 
data  read  from  the  MTI  data  file  12  into  the  3 

5  primary  color  data  of  R,  G  and  B.  RGB  output 
signals  are  converted  into  analog  signals  by  a  DA 
converter  14  and  then  displayed  on  a  CRT  (not 
illustrated). 

The  description  will  next  be  focused  on  the 
io  operation  of  the  thus  constructed  embodiment. 

High  frequency  signals  outputted  from  the  high 
frequency  oscillator  1  are  converted  into  64-chan- 
nel  signals  which  serve  to  form  fan  beans  in  the 
transmit  beam  former  2  and  inputted  via  the  trans- 

15  mit/receive  circuit  3  to  the  ultrasound  probe  4.  The 
64-channel  high  frequency  signals  supplied  to  64 
pieces  of  vibrator  elements  of  the  ultrasound  probe 
4  are  converted  into  ultrasound  waves  to  form  the 
fan  beams  with  which  an  interior  of  the  subject  for 

20  examination  is  irradiated.  The  ultrasound  waves 
reflected  from  the  subject  are  received  by  the 
ultrasound  probe  4  and  then  converted  into  high 
frequency  signals  having  amplitudes  and  phases 
that  differ  depending  on  conditions  of  the  reflection 

25  body.  The  high  frequency  signals  passing  through 
the  transmit/receive  circuit  3  are  inputted  to  the 
receive  subarray  beam  former  5,  thereby  outputting 
8-channel  signals  as  data  associated  with  a  plural- 
ity  of  sound  rays.  The  8-channel  signals  are  phas- 

30  ed  to  vibrate  the  beams  little  by  little,  wherein  the 
signals  arranged  to  exhibit  the  ratio  of  8  :  1  in  the 
receive  subarray  beam  former  5  serve  as  outputs 
of  8  beams  having  angles  slightly  different  from 
each  other.  The  phased  output  signals  are  detected 

35  by  the  coherent  detector  7  and  separated  into  the 
i-signals  and  the  q-signals.  The  thus  separated 
signals  are  converted  into  digital  signals  by  means 
of  the  AD  converter  8.  The  digitized  complex  sig- 
nals  are  stored  into  the  bipolar  video  file  9,  in 

40  which  place,  as  stated  earlier,  the  data  are  stored 
in  the  B-mode  display  format  into  each  frame  with 
a  configuration  depicted  in  FIG.  2.  Since  a  single 
frame  is  constructed  per  scan,  a  line  drawn  to 
penetrate  m-pieces  of  frames  is  defined  as  a  time 

45  axis  t.  In  the  Figure,  the  file  is  composed  of  m- 
pieces  of  frames  each  storing  the  complex  data  on 
n-streaks  of  sound  rays,  which  implies  that  it  has  (2 
x  m  x  n)  pieces  of  depthwise  data  files. 

Preparatory  to  the  MTI  display,  the  high-speed 
50  digital  signal  processing  circuit  10  reads  out  the 

signals  of  the  bipolar  video  file  9  and  effects  the 
following  arithmetic  operation.  The  arithmetic  op- 
eration  starts  with  execution  of  high-pass  pro- 
cesses  in  a  t-axial  direction  of  FIG.  2  with  respect 

55  to  all  the  file  data  to  eliminate  fixed  target  data 
from  the  file  data,  thus  removing  DC  components 
based  on  the  fixed  target.  At  this  time,  the  output 
signals  generated  as  a  result  of  processing  are 

3 
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obtained  singly  for  each  of  a  series  of  k-frames  on 
condition  that  k  is  the  processing  degree.  There  is 
given  forth  no  output  for  the  inputs  from  the  first 
signal  to  the  (k  -  1)th  signal.  After  inputting  the  k-th 
signal,  the  signals  are  singly  outputted  each  time. 
Based  on  these  outputs,  the  frames  of  the  MTI  data 
are  sequentially  created.  Subsequently,  the  two- 
dimensional  cross-correlation  is  computed  between 
the  MTI  data  frames  adjacent  to  each  other.  As  a 
result  of  the  two-dimensional  cross-correlation,  a 
peak  is  present  in  a  position  deviating  from  an 
origin.  A  movement  of  the  reflection  body  can  be 
recognized  from  a  direction  and  an  amount  of 
deviation.  This  aspect  is  shown  in  FIGS.  3A  and 
3B.  FIG.  3A  is  a  schematic  diagram  of  assistance 
in  explaining  the  two-dimensional  cross-correlation. 
FIG.  3B  is  a  diagram  of  the  situation  of  FIG.  3A  as 
taken  from  above,  depicting  a  deviation  from  the 
origin.  In  these  Figures,  the  numeral  30  stands  for 
an  origin  at  which  the  X-axis  intersects  the  Z-axis; 
and  31  a  peak  point  generated  by  effecting  the 
two-dimensional  cross-correlation  process  on  X- 
axis  component  data  and  Z-axis  component  data  of 
the  MTI  data.  FIGS.  3A  and  3B  show  a  state  where 
the  peak  point  31  deviates  from  the  origin  30  and 
also  a  movement  of  the  reflection  body  within  the 
frame  plane  depicted  in  FIG.  2. 

The  foregoing  method  will  be  described  by 
way  of  one  example.  Supposing  that  a  bipolar 
video  file  9  illustrated  in  FIG.  2  is  given  in  connec- 
tion  with,  e.g.,  16-frame  continuous  transmit- 
ting/receiving  operations,  in  this  case  m  =  16,  and 
hence  9  pieces  of  MTI  frames  are  obtained  when 
performing  the  MTI  process  by  combining  8  sets  of 
adjacent  frames  among  them.  Signals  of  the 
frames  contiguous  to  each  other  are  processed  in 
accordance  with  the  two-dimensional  cross-correla- 
tion,  thereby  acquiring  8  pieces  of  cross-correlation 
images  from  the  9  MTI  frames.  These  cross-cor- 
relation  images  may  be  divided  simply  by  8  to 
obtain  a  mean  value  for  improving  an  SN  ratio;  or 
alternatively  a  weighted  mean  value  may  be  ob- 
tained  by  weighting  in  the  vicinity  of  the  center 
thereof.  In  addition,  the  values  held  are  replaced 
some  percentage  invariably  with  new  input  data- 
i.e.,  a  so-called  moving  average  may  be  effected. 
The  frames  of  the  cross-correlation  images  can 
thus  be  obtained  on  the  basis  of  the  data  in  which 
data  on  the  8  frames  are  averaged. 

As  a  matter  of  fact,  the  above-mentioned  pro- 
cess  is  carried  out  per  section  of  a  sample  area  in 
which  the  respective  frames  of  the  video  data  file 
are  minutely  sectioned.  This  process  is  repeated 
corresponding  to  the  number  of  the  sample  areas, 
which  implies  that  the  whole  two-dimensional  plane 
is  processed.  A  size  of  the  sample  area  is  set 
substantially  equal  to,  e.g.,  several  wavelengths,  or 
16  to  32  points  in  RF  in  the  form  of  sampling 

points,  or  8  to  16  streaks  in  parallel  frequency  of 
the  multi-beams.  The  requirement  is  satisfied,  if 
approximately  (64  x  64)  pieces  of  sample  areas  are 
provided  on  the  entire  two-dimensional  plane. 

5  Based  on  this  sample  area  unit,  a  flow  vector  is,  as 
illustrated  in  FIG.  4,  recognized  for  every  sample 
area.  Referring  again  to  FIG.  4,  the  numeral  32 
designates  one  sample  area.  The  foregoing  pro- 
cess  is  executed  by  the  high-speed  digital  signal 

io  processing  circuit  10,  thereby  obtaining  the  X-axial 
movements  within  the  frame  plane,  viz.,  the  MTI 
data  in  all  directions,  including  the  movement  in  the 
tangent  direction. 

The  MTI  data  are  inputted  in  the  TV  format  to 
15  the  MTI  data  file  12,  while  the  data  for  the  B-mode 

display  on  the  bipolar  video  file  are  inputted  in  the 
TV  format  to  the  B-mode  data  file  11.  In  order  to 
color-display  the  MTI  data,  the  brightness  data  are 
stored  in  a  brightness  data  file  12a;  the  hue  data  in 

20  a  hue  data  file  12b;  and  the  chroma  data  in  a 
chroma  data  file  12c.  A  displaying  method  is,  it  can 
be  considered,  arranged  in  such  a  way  that  two 
axes  are,  unlike  a  prior  art  color  Doppler,  required 
because  of  displaying  the  vectors,  and  preferably 

25  complementary  colors  are  employed  for  those 
which  differ  by  180°  in  direction.  Turning  now  to  a 
CIE  chromaticity  table  of  FIG.  5,  the  Doppler  shift 
in  the  same  Z-direction  as  that  in  the  prior  art,  i.e., 
in  the  normal  direction  is  expressed  by  use  of  a 

30  red-cyan  or  magenta-green  axis,  and  the  shift  in 
the  X-axial  direction,  viz.,  in  the  tangent  direction  is 
expressed  by  use  of  an  orange-purple  or  yellow- 
blue  axis..  The  red-cyan  axis  used  herein  implies 
that,  for  instance,  an  approaching  direction  is  ex- 

35  pressed  in  red,  whereas  a  go-away  direction  is 
expressed  in  cyan.  Moving  away  from  a  neutral 
color  like  a  white  or  gray  indicates  a  large  deviation 
of  the  correlation  peak  from  the  origin.  The  neutral 
color  implies  that  there  is  no  shift.  Note  that  there 

40  may  be  added  a  method  of  expressing  a  degree  of 
the  correlation  peak  in  color  brightness.  Allocations 
are  made  in  this  manner.  Read  out  in  the  TV 
format  are  the  data  stored  in  the  MTI  data  file  12 
and  the  B-mode  display  brightness  data  stored  in 

45  the  B-mode  data  file  1  1  which  are  in  turn  converted 
into  three  primary  color  data  of  R,  G  and  B  by 
means  of  a  color  encoder  13.  The  three  primary 
color  data  are  converted  further  into  analog  signals 
by  a  DA  converter  14  for  displaying  them  on  a 

50  CRT.  With  this  arrangement,  it  is  possible  to  grasp 
not  only  the  movement  in  the  normal  direction 
conceived  as  the  conventional  visual  line  direction 
but  also  the  movement  in  the  tangent  direction 
orthogonal  thereto  and  further  color-display  them. 

55  It  is  to  be  noted  that  the  present  invention  is 
not  limited  to  the  embodiment  discussed  above. 
For  example,  the  step  of  increasing  the  SN  ratio  by 
inter-frame  averaging  in  the  two-dimensional  cross- 

4 
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correlation  process  stated  in  the  embodiment  may 
be  omitted  in  the  case  of  a  flow  a  high  velocity  in, 
e.g.,  the  heart  or  large  blood  vessels  with  a  good 
SN  ratio,  thereby  attaining  a  speedup.  Moreover, 
instead  of  averaging  the  two-dimensional  images 
formed  by  correlation  values  between  the  frames, 
averaging  may  be  carried  out  by  adding  those 
obtained  by  effecting  an  absolute  value  comparison 
(square  mean  value)  or  squaring  the  data  which 
have  been  separated  into  the  orthogonal  compo- 
nents.  This  leads  to  a  reduction  in  fluctuation  attrib- 
uted  to  the  speckles.  Besides,  the  color  allocations 
performed  as  a  coloring  method  may  arbitrarily  be 
selected,  and  a  degree  of  the  correlation  peak  may 
also  be  expressed  in  color  brightness. 

Claims 

1.  A  pulse  Doppler  MTI  system  capable  of  si- 
multaneously  performing  a  B-mode  display 
and  an  MTI  display  by  taking  a  receive  format 
based  on  receive  multi-beam  forming, 

comprising: 
a  video  storage  means,  for  storing  bipolar 

video  data  obtained  by  undergoing  a  coherent 
detection  into  a  single  piece  of  frame  each 
time  one  transmit/receive  process  is  effected; 

a  means  (10)  for  eliminating  fixed  target 
components  from  data  characterised  in  that: 
the  video  storage  means  is  composed  of  a 
plurality  of  frames  (9),  each  used  for  the  data 
of  one  scan  and  in  that  it  further  comprises 

a  processing  means  (10)  for  performing, 
for  all  adjacent  frames,  a  two-dimensional 
cross-correlation  process  on  the  data  stored  in 
said  plurality  of  frames; 

an  arithmetic  means  (10)  for  obtaining  a 
kinetic  vector  within  a  frame  plane  from  output 
signals  of  said  processing  means;  and 

a  coloring  means  (13)  for  discriminatingly 
displaying  orthogonal  components  of  said  ki- 
netic  vector  within  said  frame  plane. 

2.  The  pulse  Doppler  MTI  system  as  set  forth  in 
Claim  1,  characterized  in  that  said  coloring 
means  (13)  involves  the  use  of  a  CIE  chro- 
maticity  table,  where  a  complementary  color 
axis  of  red-cyan  or  magenta-green  is  used  for 
a  movement  on  a  normal  axis,  and  a  com- 
plementary  color  axis  of  orange-purple  or  yel- 
low-blue  is  employed  for  a  movement  on  a 
tangent  axis. 

Patentanspruche 

1.  Bewegtziel-Anzeige  mittels  Doppler-Pulsgerat 
zum  gleichzeitigen  Durchfuhren  einer  B-Be- 
triebsart-Anzeige  und  einer  Bewegtziel-(MTI)- 

Anzeige  durch  Erhalt  eines  Empfangsformats 
auf  Grund  des  Empfangs  einer  Mehrstrahlen- 
formung,  mit: 

einer  Videospeichereinrichtung  fur  die 
5  Speicherung  von  bipolaren  Videodaten,  die  bei 

jedem  Sende-/Empfangsvorgang  durch  koha- 
rente  Detektion  als  ein  Einzelvollbild  erhalten 
werden; 

einer  Einrichtung  (10)  zum  Ausblenden 
io  von  Festzielkomponenten  aus  den  Daten, 

dadurch  gekennzeichnet,  dafi 
die  Videospeichereinrichtung  eine  Vielzahl  von 
jeweils  fur  die  Daten  einer  Abtastung  verwen- 
deteten  Vollbildern  (9)  beeinhaltet,  und  ferner 

is  mit: 
einer  Verarbeitungseinrichtung  (10)  zur 

Ausfuhrung  bei  samtlichen  benachbarten  Voll- 
bildern  eines  zweidimensionellen  Kreuzkorrela- 
tionsvorganges  hinsichtlich  der  in  der  Vielzahl 

20  von  Vollbildern  gespeicherten  Daten; 
einer  Arithmetikeinrichtung  (10)  zur  Erzie- 

lung  eines  kinetischen  Vektors  innerhalb  einer 
Vollbildebene  an  den  Ausgangssignalen  der 
Verarbeitungseinrichtung;  sowie 

25  einer  Koloriereinrichtung  (13)  zur  diskrimi- 
nierenden  Anzeige  orthogonaler  Komponenten 
des  kinetischen  Vektors  innerhalb  der  Vollbild- 
ebene. 

30  2.  Bewegtziel-Anzeige  mittels  Doppler-Pulsgerat 
gemaB  Anspruch  1,  dadurch  gekennzeich- 
net,  daB  die  Koloriereinrichtung  (13)  den  Ein- 
satz  einer  CIE-Farbtabelle  beinhaltet,  wobei 
eine  Komplementarfarbachse  von  Cyanrot  oder 

35  Magentagrun  fur  eine  Bewegung  auf  einer  Nor- 
malachse,  und  eine  Komplementarfarbachse 
von  Orangenlila  oder  Gelbblau  fur  eine  Bewe- 
gung  auf  einer  Tangentenachse  zur  Anwen- 
dung  kommt. 

40 
Revendications 

1.  Systeme  indicateur  de  cible  en  mouvement 
(MTI)  avec  effet  Doppler  par  impulsions,  capa- 

45  ble  de  realiser  simultanement  un  affichage  en 
mode  B  et  un  affichage  MTI  en  prenant  un 
format  de  reception  base  sur  une  formation  de 
faisceaux  multiples  de  reception,  qui  comprend 

50  un  moyen  de  stockage  video  pour  memo- 
riser  des  donnees  video  bi-polaires  obtenues 
par  realisation  d'une  detection  coherente  dans 
une  seule  piece  de  trame  chaque  fois  qu'une 
operation  de  transmission  et/ou  reception  est 

55  effectuee, 
un  moyen  (10)  pour  eliminer  des  donnees 

des  composantes  de  cible  fixes, 
caracterise  en  ce  que  le  moyen  de  stocka- 

5 
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ge  video  est  compose  d'une  pluralite  de  fra- 
mes  (9)  utilisees  chacune  pour  les  donnees 
d'un  balayage,  et  en  ce  qu'il  comprend  en 
outre  : 

-  un  moyen  de  traitement  (10)  pour  reali-  5 
ser  sur  toutes  les  trames  adjacentes  une 
operation  de  correlation  croisee  bi-di- 
mensionnelle  sur  les  donnees  memori- 
sees  dans  ladite  pluralite  de  trames, 

-  un  moyen  arithmetique  (10)  pour  obtenir  10 
un  vecteur  cinetique  dans  un  plan  de 
trame  a  partir  des  signaux  de  sortie  dudit 
moyen  de  traitement,  et 

-  un  moyen  de  coloration  (13)  pour  afficher 
de  fagon  distinguable  des  composantes  is 
orthogonales  dudit  vecteur  cinetique  a 
I'interieur  dudit  plan  de  trame. 

2.  Systeme  MTI  avec  effet  Doppler  par  impul- 
sions  sel  on  la  revendication  1,  caracterise  en  20 
ce  que  ledit  moyen  de  coloration  (13)  implique 
I'utilisation  d'une  table  de  chromaticite  CIE 
dans  laquelle  un  axe  de  couleur  complemen- 
taire  du  rouge-cyan  ou  du  magenta-vert  est 
utilise  pour  un  mouvement  sur  un  axe  normal  25 
et  un  axe  de  couleur  complementaire  de 
I'orange-violet  et  du  jaune-bleu  est  utilise  pour 
un  mouvement  sur  un  axe  tangentiel. 
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