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Description 

This  invention  pertains  to  a  device  for  sur- 
rounding  an  image  displayed  on  a  video  monitor 
with  a  mask  that  is  black  or  is  a  selectable  shade 
of  gray. 

A  mask  generator  according  to  the  invention 
will  be  described  in  a  situation  where  it  is  used  to 
mask  an  x-ray  image  displayed  on  a  raster 
scanned  video  monitor  screen,  but  it  should  be 
understood  that  the  mask  generator  is  applicable  to 
any  digital  image  processing  system. 

DE-A1  -3305710  discloses  an  arrangement  in 
which  windows  are  formed  around  objects  dis- 
played  on  a  screen.  Within  a  window,  an  image  of 
an  object  is  raster-scanned  onto  the  screen.  A 
window  store  stores  beginning  and  end  coordinates 
of  the  window  for  each  horizontal  scanning  line,  the 
end  coordinates  being  manually  entered.  A  window 
signal  generator,  responsive  to  the  beginning  and 
end  coordinates  from  window  store,  produces  a 
window  signal  for  each  horizontal  line  of  the  object 
displayed  on  the  screen. 

In  x-ray  fluorographic  systems,  the  original  im- 
age  typically  lies  within  the  boundaries  of  a  circle. 
This  results  from  the  x-ray  images  being  received 
in  an  image  intensifier  which  converts  them  to 
minified  and  bright  optical  images  that  appear  on 
the  circular  output  phosphor  of  the  intensifier.  The 
visual  image  on  the  phosphor  is  viewed  with  a 
video  camera  which  converts  the  image  to  analog 
video  signals.  The  analog  video  signals  are  con- 
verted  to  digitized  picture  elements  (pixels)  and, 
typically,  the  digital  data  is  variously  processed 
and  reconverted  to  analog  video  signals  for  permit- 
ting  display  of  the  circular  image  on  the  screen  of 
the  monitor.  It  is  desirable  to  have  the  field  outside 
of  the  circular  image  appear  dark  on  the  monitor 
screen  in  contrast  with  the  image  so  that  accurate 
diagnostic  information  residing  in  subtle  differences 
in  pixel  intensities  can  be  distinguished. 

According  to  prior  practice  a  black  mask  was 
generated  by  adding  an  analog  signal  that  is  syn- 
chronous  with  power  line  frequencey  to  the  analog 
interlaced  video  signal  before  digitization.  Vari- 
ations  in  line  frequency  caused  the  interlace  to 
tear,  creating  a  gear  artifact  on  the  circular  edge  of 
the  mask. 

The  invention  is  specified  in  the  claims  to 
which  attention  is  invited. 

An  objective  of  the  invention  is  to  provide  a 
means  for  surrounding  circular  images  displayed 
on  a  video  monitor  screen  with  a  mask  that  is  black 
or  a  selected  shade  of  gray  and  to  provide  for 
similarly  masking  images  of  other  symmetrical  con- 
figurations  too. 

An  embodiment  of  the  surrounding  means  or 
mask  generator  is  programmable  for  accommodat- 

ing  circles  and  other  geometrical  configurations 
such  as  rectangular  images,  in  an  almost  infinite 
range  of  sizes. 

Briefly  stated,  in  accordance  with  an  embodi- 
5  ment  of  the  present  invention  as  it  is  set  forth  in 

the  claims,  the  digital  image  data  outside  of  the 
image  boundary  is  exchanged  with  data  that  has  a 
value  of  zero  for  black  or  no  intensity  on  the 
monitor  and  may  have  selected  other  values  for 

io  various  shades  of  gray.  The  programmable  digital 
mask  generator  runs  synchronously  with  the  digital 
video  data  transfer  to  a  digital-to-analog  converter 
(DAC)  which  converts  the  analog  video  signals  to 
digital  pixels.  The  programmable  digital  mask  gen- 

75  erator  generates  a  digital  signal  which  controls  the 
select  input  of  a  two-toone  multiplexer  (MUX).  Dur- 
ing  the  raster  scan  of  the  monitor  in  the  region 
outside  of  the  circular  or  rectangular  image,  the 
generator  selects  one  input  on  the  MUX  and  allows 

20  data  with  a  value  of  zero  to  be  displayed  for 
producing  a  black  mask,  for  example.  When  the 
monitor  scan  reaches  the  image  boundary,  the 
generator  selects  an  alternate  input  of  the  MUX 
and  allows  useful  image  data  to  be  displayed  along 

25  the  existing  horizontal  scan  line.  When  the  scan 
passes  over  the  next  boundary  of  the  image,  the 
first  input  on  the  MUX  is  selected,  allowing  data 
with  a  value  of  zero  to  be  displayed  again  to 
thereby  restart  writing  the  mask. 

30  An  illustrative  embodiment  of  the  new  program- 
mable  image  mask  generator  will  now  be  described 
in  greater  detail  in  reference  to  the  accompanying 
drawings. 

FIGURE  1  is  a  diagram  showing  the  new  mask 
35  generator  used  with  an  x-ray  fluorographic  imag- 

ing  system;  and 
FIGURES  2,  3  and  4  are  diagrams  that  are  used 
to  describe  operation  of  the  invention. 

In  FIGURE  1,  a  digital  fluorographic  system, 
40  within  the  dashed  line  rectangle  10,  is  provided  to 

illustrate  one  type  of  system  that  produces  a  cir- 
cular  image  that  is  desirably  surrounded  by  a  black 
or  other  dark  mask  when  displayed  on  the  screen 
of  a  video  or  TV  monitor  1  1  .  The  masked  area  on 

45  the  monitor  screen  is  marked  12  and  the  circular 
image,  in  this  particular  example,  is  marked  13. 

The  x-ray  system  10  comprises  an  x-ray  tube 
14  which  projects  a  beam  through  a  body  repre- 
sented  by  the  ellipse  marked  15.  The  resulting  x- 

50  ray  image  emerging  from  the  body  is  received  in 
an  image  intensifier  16  which  converts  it  to  an 
optical  image.  The  optical  image  appears  on  an 
output  phosphor  which  is  represented  by  the 
dashed  line  marked  17.  This  phosphor  is  a  circular 

55  disk  so  the  image  is  bounded  by  a  circle.  The 
optical  image  on  phosphor  17  is  viewed  by  a  TV  or 
video  camera  18  which,  in  response  to  raster  scan- 
ning  of  the  charge  pattern  on  its  target,  converts 
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the  image  to  analog  video  signals.  Analog  video 
signals  are  input,  by  way  of  a  line  19,  to  an  analog- 
to-digital  converter  (ADC)  20  which  converts  the 
analog  signals  for  every  horizontal  scan  line  to 
digital  signals  whose  values  correspond  to  the  in- 
tensities  of  the  pixels  composing  the  image.  The 
digital  image  pixel  data  is  input  by  way  of  a  bus  21 
to  a  digital  video  processor  (DVP)  22  wherein  the 
image  data  are  variously  processed  before  the 
image  is  displayed  on  the  monitor  screen.  A  typical 
DVP  is  described  in  U.S.  patent  US-A-4,449,195 
which  is  owned  by  the  assignee  of  this  application. 

Typically,  in  an  x-ray  fluorograhic  procedure  a 
series  of  images  are  acquired  and  a  digital  data 
representative  of  the  images  is  transmitted  by  way 
of  a  bus  23  to  a  digital  image  storage  device  such 
as  that  symbolized  by  the  rectangle  marked  24. 
The  storage  device  may,  for  example,  be  a  digital 
disk  recorder.  The  digital  pixels  may  have  a  depth 
of  8  to  12  bits,  by  way  of  example.  Before  display 
in  real-time  or  after  retrieval  from  storage,  the  im- 
age  data  are  transmitted  from  DVP  22  by  way  of  a 
bus  25,  to  a  full  image  frame  memory  of  a  video 
display  controller  26.  Digital  data  representative  of 
an  image  are  transferred  by  way  of  a  bus  27  to  one 
input,  marked  A,  of  a  multiplexer  (MUX)  28.  This 
MUX  is  involved  in  generating  the  dark  mask.  Its 
function  will  be  described  later.  The  digital  pixel 
values  comprising  the  image  are  transmitted  at 
video  rates  to  MUX  28  and  are  input  to  a  digital-to- 
analog  converter  (DAC)  29  wherein  they  are  con- 
verted  to  analog  video  signals  and  supplied  by  way 
of  line  30  to  the  video  monitor  1  1  for  driving  it  and 
displaying  the  images. 

DVP  22  contains  a  crystal  controlled  clock 
pulse  generator,  not  shown,  which  for  the  purposes 
of  the  invention,  can  be  considered  to  be  the  time 
base  for  the  entire  system.  One  derivative  of  the 
clock  causes  ADC  20  to  convert  pixels  at  a  rate 
such  that  there  are  512  active  or  unblanked  pixels 
in  a  horizontal  line  of  about  63.5  microsecond  dura- 
tion.  The  bus  31  extending  from  DVP  22  is  sym- 
bolic  of  means  for  conducting  data,  control  and 
timing  signals  to  other  parts  of  the  circuitry.  A 
central  processor  unit  (CPU)  32  is  provided.  The 
CPU  is  coupled  by  way  of  a  bus  to  a  video 
processor  controller  (VPC)  33.  The  CPU  issues 
general  commands  or  recipes  for  x-ray  exposure 
and  data  processing  procedures.  The  VPC  inter- 
prets  a  recipe  as  an  instruction  to  generate  the 
related  code  words  such  as  addresses  and  en- 
abling  signals  that  are  used  by  the  VPC  22  and 
other  components  in  the  system  to  execute  data 
transfer  and  data  manipulation  functions,  for  exam- 
ple. 

Bus  36  symbolizes  the  data,  address  and  con- 
trol  bus  36  which  couples  the  VPC  to  the  DVP  and 
other  components  in  the  system.  A  user  interface 

or  keyboard  34  is  provided  for  the  user  to  input  to 
system  controller  CPU  32  information  such  as  for 
selection  of  operating  modes  for  the  mask  gener- 
ator  as  will  be  explained  in  detail  later. 

5  The  DVP  22  provides  the  pixel  clock  signals 
which  govern  the  number  of  pixels  into  which  each 
horizontal  video  line  is  digitized  and  these  clock 
signals  are  also  used  to  drive  counters  whose 
counts  correspond  to  the  addresses  of  pixels.  By 

io  way  of  example  and  not  limitation,  and  to  obtain 
the  clarity  that  results  from  illustrating  with  concrete 
numbers,  in  this  example  it  may  be  assumed  that 
there  are  512  active  pixels  in  each  horizontal  line 
and  the  active  raster  scan  contains  483  horizontal 

is  lines. 
Before  describing  the  mask  generator  circuitry 

in  detail  in  reference  to  FIGURE  1,  FIGURE  2  will 
be  considered.  Here  the  left  and  right  sides  of  the 
active  raster  are  marked  40  and  41  and  the  top  and 

20  bottom  raster  lines  are  marked  42  and  43.  The 
circular  image  of  interest  is  again  marked  13  and 
the  gray  or  black  mask  area  that  is  to  surround  the 
circular  image  is  marked  12.  Each  horizontal  line 
contains  512  active  pixels  and  the  raster  comprises 

25  483  horizontal  lines.  Scanning  is  considered  to  be 
from  left  to  right  and  this  is  the  x-direction.  Down- 
ward  movement  of  the  scanning  beam  from  the  top 
horizontal  line  is  the  y-direction.  In  accordance  with 
the  invention,  at  the  end  of  each  horizontal  blanking 

30  pulse,  a  shorter  pulse  is  generated.  Scanning  of  a 
horizontal  line  from  left  to  right  then  begins.  The 
scanning  of  the  raster  in  the  x-direction  starts,  for 
instance,  at  points  marked  zero.  In  accordance  with 
the  invention,  from  these  points  or  pixels  to  the 

35  point  where  the  scan  passes  into  the  active  circular 
image,  called  the  x-start,  the  scanning  beam  is 
blacked  out.  It  then  scans  across  the  screen  to 
produce  the  image  and,  after  the  number  of  pixels 
along  that  scan  line  within  the  active  image  have 

40  been  counted,  an  x-end  signal  is  produced  and  the 
remainder  of  the  horizontal  line  is  blacked  again  to 
the  right  side  of  the  raster  or  termination  of  the  line 
marked  F. 

The  details  of  the  mask  generator  will  now  be 
45  described  with  reference  to  FIGURE  1.  First  of  all, 

it  should  be  noted  that  MUX  28  is  the  circuit 
component  where  black  control  is  effected.  This 
MUX  has  two  inputs  A  and  B.  The  digital  video 
output  signal  from  video  display  controller  memory 

50  26,  which  stores  the  image  pixel  data,  is  coupled  to 
input  A  of  MUX  28  of  bus  27.  A  circular  blacking 
signal  (CBLK)  on  line  50  controls  MUX  28  so  it 
selects  between  digital  video  image  data  from  dis- 
play  controller  26  or  input  B  which  is  grounded  so 

55  it  causes  the  blacking  on  the  video  monitor  screen. 
The  data  that  defines  the  area  that  is  to  be 

black  or  dark  around  the  image  is  written  into  a 
digital  memory  which  in  this  example  is  preferably 
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a  random  access  memory  (RAM)  51.  The  RAM  51 
can  be  loaded  with  the  data  for  blacking  the  area 
around  a  circular  or  rectangular  image  of  any  size 
so  the  RAM  imparts  flexibility  to  the  system.  The 
CPU  32  has  the  instructions  for  loading  to  the  VPC 
a  particular  blacking  pattern  applicable  to  a  circular 
or  rectangular  or  other  symmetrical  image  of  pre- 
determined  size.  Part  of  the  input-output  (I/O)  data 
bus  52  is  shown  at  the  top  of  FIGURE  1.  This  bus 
transmits  blacking  data  that  is  sent  out  of  VPC  33. 
A  data  direction  flow  selecting  circuit  is  symbolized 
by  the  block  marked  53.  This  implies  that  data  bus 
52  is  bidirectional.  For  present  purposes  it  is  suffi- 
cient  to  recognize  that  the  blacking  area  data  is 
switched  through  component  53  and  is  delivered 
by  way  of  a  bus  54  to  RAM  51  .  The  addresses  of 
the  data  to  RAM  are  provided  over  a  bus  55  from 
VPC  33.  The  addresses  are  input  to  a  MUX  56 
which  has  two  inputs,  A  and  B.  The  addresses  are 
transmitted  to  RAM  51  by  way  of  a  bus  57.  The 
required  capacity  of  the  RAM  is  reduced  by  taking 
advantage  of  the  symmetry  of  circular  and  rectan- 
gular  images  about  a  vertical  line  through  their 
centers.  This  will  be  elaborated  later.  Provision  is 
made  for  reading  blacking  data  out  of  RAM  51  by 
way  of  data  bus  52  to  permit  diagnosis  of  the 
circuit  or  a  check  on  the  accuracy  of  the  boundary 
of  the  circle  or  rectangle  which  would  contain  the 
image  on  the  monitor  within  a  surrounding  dark 
background.  The  diagnostic  circuitry  has  been 
omitted  for  the  sake  of  brevity.  RAM  51  is  loaded 
with  what  is  called  x-start  data  that  determines  the 
length  of  the  black  pixel  series  written  along  a 
horizontal  scan  line  on  the  monitor  screen.  Each  x- 
start  digital  data  word  is  a  count  of  the  number  of 
pixels  between  the  beginning  of  a  horizontal  line 
scan  to  the  pixel  that  starts  the  actual  image  dis- 
play.  This  much  of  each  horizontal  line  is  made 
black  or  dark  and  when  the  scan  passes  out  of  the 
image  the  remainder  of  the  line  is  made  black  or 
dark.  In  the  case  of  a  circular  dark  mask,  this  data 
changes  for  every  horizontal  line. 

Horizontal  line  counters  are  provided  and  sym- 
bolized  by  the  block  marked  58.  At  the  end  of  each 
video  horizontal  blanking  interval,  as  mentioned 
earlier,  a  horizontal  trigger  signal  (H-TRIG)  is  gen- 
erated.  This  signal  clocks  the  line  counters  and  is 
input  by  way  of  line  59  to  horizontal  line  counters 
58.  The  counts  from  counter  58  are  represented,  in 
this  example,  by  9-bit  deep  digital  values  which  are 
output  on  bus  60  and  constitute  addresses  to  RAM 
51  when  the  RAM  is  being  read  out  to  perform  the 
blacking  function. 

A  mode  control  logic  circuit  is  represented  by 
the  block  marked  61.  It  has  an  output  line  62  for 
selecting  I/O  address  or  line  counter  address.  Line 
62  is  labeled  "mask  I/O  R/W".  This  line  is  con- 
nected  to  the  select  (SEL)  signal  input  of  a  MUX 

56.  For  writing  x-start  data  into  RAM  51  ,  select  line 
62  may  be  at  a  high  logic  level  in  which  case  MUX 
56  is  switched  so  its  A  input  becomes  active  and 
addresses  for  the  x-start  data  can  be  delivered 

5  through  the  MUX  and  RAM  address  bus  57  to  RAM 
51.  When  the  address  lines  in  RAM  51  are  to  be 
addressed  for  reading  out  the  RAM,  select  line  62 
is  switched  to  a  low  logic  state  so  input  B  of  MUX 
56  becomes  active  and  the  addresses  from  hori- 

io  zontal  line  counters  58  are  passed  through  the 
MUX  to  the  RAM.  There  is  another  signal  synchro- 
nized  with  the  H-TRIG  signal  on  line  59  and  it  is 
the  TV-IV  signal  which  is  provided  by  way  of  a  line 
63.  The  purpose  of  this  signal  is  to  inhibit  line 

is  counter  58  from  counting  ane  hold  the  counter  at 
zero  during  the  video  vertical  blanking  interval. 
Another  signal  labeled  O/E,  standing  for  odd  and 
even,  uses  part  of  the  line  counter  58  address  bus 
60.  RAM  51  can  be  considered  as  having  two 

20  parts,  one  for  low  order  addresses  and  another  for 
high  order  addresses.  O/E  becomes  line  counter 
address  bit  08  and  its  purpose  is  to  select  the  low 
order  or  high  order  address  locations  of  the  RAM 
51.  This  signal  is  low  during  the  first  field  of  the 

25  video  monitor  at  which  time  on  RAM  51  the  signal 
selects  low  order  addresses  and  provides  x-start 
addresses  on  bus  57  for  horizontal  lines  only  in  the 
first  or  odd  field  of  the  raster.  When  the  signal 
goes  high,  only  the  high  order  address  locations  of 

30  RAM  51  are  accessed  and  x-start  data  only  for 
each  horizontal  line  in  the  second  interlaced  field 
are  output  from  RAM  51  to  bus  57  for  blacking 
pixels  around  the  monitor  image.  In  this  example, 
where  there  are  512  active  pixels  in  a  line,  the  low 

35  order  addresses  would  run  from  0  to  255  and  the 
high  order  addresses  would  run  from  256  to  511. 
Mode  control  logic  block  61  has  an  output  line  64 
which  switches  to  a  low  logic  state  to  enable  the 
RAM  51  for  having  data  written  into  it.  Switching  of 

40  line  64  to  a  high  logic  level  enables  or  conditions 
RAM  51  for  having  blacking  data  read  out  of  it. 
Another  output  line  65  from  mode  control  logic  61 
provides  signals  for  controlling  bidirectional  switch- 
ing  devices  53  so  data  can  be  read  out  of  RAM  51 

45  and  onto  data  bus  52  or  data  can  be  written  into 
the  RAM  and  supplied  from  data  bus  52.  There  are 
other  inputs  to  mode  control  logic  circuitry  61  .  One 
is  a  read  signal  input  line  66  which  is  switched  to  a 
high  logic  level  when  data  is  to  be  read  out  of  RAM 

50  and  another  line  67  which  is  switched  to  a  high 
logic  level  when  the  RAM  is  to  be  enabled  for 
writing  data  into  it.  Another  line  68  is  switched  from 
one  logic  state  to  another  to  inform  mode  control 
logic  61  as  to  whether  writing  to  RAM  or  reading 

55  from  RAM  operation  is  be  be  performed.  A  line  69 
is  labeled  I/O  ACK  and  it  switches  states  to  ac- 
knowledge  to  the  VPC  33  that  the  RAM  has  re- 
ceived  data  or  data  has  been  established  and  is 

4 
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stable  on  the  RAM's  data  outputs. 
As  indicated  earlier,  line  counters  58  count  the 

sequence  of  odd  and  even  horizontal  lines  begin- 
ning  with  the  end  of  the  vertical  blanking  interval 
and  ending  with  the  last  horizontal  line  on  the 
raster.  It  is  necessary  to  know  what  pixel  is  being 
written  on  the  display  screen  of  the  TV  monitor  at 
any  instant.  Hence,  an  x-address  counter  70  is 
provided.  X-address  counter  70  has  an  input  line 
71  for  a  pixel  clock  signal  from  the  DVP  22.  The 
pixel  clock  pulses  are  synchronized  with  the  pixel 
locations  along  a  horizontal  line.  The  pixel  clock  is 
derived  from  the  DVP  22  time  base  or  master 
clock.  By  way  of  example,  the  pixel  clock  fre- 
quency  for  a  60  Hz  system,  in  an  actual  embodi- 
ment,  is  12.096  MHz  and  is  12  MHz  for  a  50  Hz 
system.  This  counter  also  has  another  signal  input 
line  72  which  is  labeled  H-BLACK.  This  signal 
inhibits  the  x-address  counter  from  counting  pixels 
in  a  horizontal  line  until  after  the  end  of  the  hori- 
zontal  blanking  interval.  The  horizontal  line  counts, 
expressed  as  8-bit  digital  numbers  are  output  on  9- 
bit  x-address  bus  73  and  constitute  the  addresses 
of  the  sequence  of  pixels  along  a  horizontal  line. 
These  addresses  are  supplied  to  input  B  of  a  first 
digital  comparator  75  and  simultaneously  to  the  B 
input  to  a  second  comparator  74.  In  accordance 
with  the  invention  only  256  addresses  are  neces- 
sary,  each  expressed  as  an  8-bit  digital  word,  to 
black  the  greatest  amount  of  a  horizontal  scan  line 
even  though  there  are  twice  as  many  or  512  active 
pixels  in  a  line  in  this  example.  The  x-start  data,  as 
designated  in  FIGURE  1,  is  delivered  by  way  of  a 
bus  76  from  RAM  51  to  the  A  input  of  first  digital 
comparator  75.  The  x-start  data  represents  the 
number  of  pixels  that  are  to  be  black  or  dark 
starting  on  any  horizontal  line  within  which  any  part 
of  the  image  resides  and  ending  wherever  the 
active  image  starts  on  that  line.  For  example,  refer- 
ring  to  FIGURE  2,  the  x-start  value  for  any  horizon- 
tal  line  would  represent  the  number  of  pixel  loca- 
tions  existing  between  the  point  marked  0  which  is 
the  starting  point  for  a  horizontal  scan  on  the 
horizontal  line  marked  91,  for  example,  and  the 
point  marked  x-start  where  the  scan  enters  the 
circular  image.  Similar  data  is  required  for  a  hori- 
zontal  line  if  the  image  is  circular  or  rectangular  or 
other  configuration  and  has  equal  area  and  geo- 
metrically  shaped  parts  on  opposite  sides  of  a 
vertical  line  of  symmetry  through  the  image  as 
indicated  in  FIGURE  2.  In  accordance  with  the 
invention,  the  distance  from  zero  to  x-start  is  the 
same  as  the  distance  from  x-end  to  F,  the  finish  of 
the  horizontal  scan  line  under  consideration. 

Referring  again  to  FIGURE  1,  the  x-start  pixel 
number,  that  is,  the  address  of  the  pixel  is  input  to 
input  A  of  first  comparator  75  and  is  compared  with 
the  current  x-address,  determined  by  address 

counter  70,  that  is  input  to  the  B  input  of  this 
comparator.  While  the  x-address  to  input  B  and  the 
x-start  address  data  to  input  A  of  comparator  75 
still  differ,  the  output  line  77  of  this  comparator 

5  remains  at  a  high  logic  level.  This  high  signal  is 
continuously  passed  from  input  B  of  a  MUX  78  to 
its  output  line  50  which  connects  to  the  select 
(SEL)  input  of  MUX  28.  With  a  high  logic  level 
circle  blacking  (CBLK)  signal  applied  to  the  select 

w  input  of  MUX  28,  input  B  of  MUX  28  is  selected  so 
that  a  value  of  zero  is  displayed  along  the  current 
horizontal  line  up  to  the  point  of  x-start  as  in 
FIGURE  2.  This  means  that  the  horizontal  line  is 
black  up  to  the  x-start  point.  The  bus  44  couples 

is  input  B  of  MUX  28  to  a  parallel  line  switching 
device  represented  by  the  block  marked  45.  Bus 
44  may  have  as  many  lines  as  there  are  bits  in  a 
pixel  or  it  may  have  lines  for  some  bits.  With 
appropriate  decoder  signals  applied  to  control  lines 

20  46  any  switch  can  ground  the  bus  line  it  is  in.  If  all 
switches  are  made  conductive  to  ground  all  lines  to 
input  B  of  MUX  28  would  be  at  zero  logic  level  so 
the  simulated  pixel  would  be  all  zeros  and  would 
result  in  the  blackest  pixels  being  written  on  the 

25  monitor  screen.  If  only  some  of  the  lines  in  bus  44 
are  switched  to  ground  the  simulated  digital  pixel 
value  would  be  above  zero  so  less  black  or  some 
shade  of  gray  field  would  surround  the  circular 
image  on  the  monitor  screen.  This  is  an  important 

30  feature  for  it  permits,  not  only  black  pixels  to  be 
written  which  is  most  common,  but  it  permits  simu- 
lating  and  writing  pixels  of  uniform  intensity  for 
background  to  the  image  that  have  selectable 
shades  of  gray  as  well.  Providing  for  writing  black 

35  pixels  and  two  or  three  shades  of  gray  pixels  is 
usually  sufficient. 

X-address  bus  73  has  eight  lines  for  the  ad- 
dress  bits  and  at  least  one  extra  line.  Thus  where 
the  horizontal  scan  lines  are  divided  into  512  active 

40  pixels  and  the  image  is  symmetrical  and  centered 
on  the  video  monitor  screen,  8-bit  addresses,  re- 
presenting  a  count  of  256  pixels,  will  coincide  with 
the  scanning  beam  being  at  the  center  of  the 
image  or  right  on  the  line  of  symmetry  92,  for 

45  example,  in  FIGURE  2.  Thus,  when  the  ninth  bit, 
which  is  the  most  significant  bit  (MSB)  is  set  to 
logic  I  level,  256  pixels  have  been  counted  along 
every  horizontal  line.  The  signal  corresponding  to 
the  ninth  bit  being  set  is  taken  from  one  of  the 

50  lines  in  bus  73  and  conducted  by  way  of  a  line  79 
to  the  select  signal  input  of  MUX  78.  This  closes 
off  input  B  of  MUX  78  at  the  256th  address  or 
count  and  select  line  50  remains  low  so  image  data 
can  still  pass  from  display  controller  memory  26. 

55  However,  the  A  input  of  MUX  78  is  opened  or 
switched  on  when  the  x-address  most  significant 
bit  or  select  signal  on  line  79  to  that  MUX  is 
received  as  an  indication  that  one-half  of  the  total 

5 
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number  of  pixels  in  the  horizontal  line  have  been 
counted. 

The  pixel  count,  expressed  as  pixel  addresses, 
across  a  horizontal  line  is  also  supplied  by  x- 
address  bus  73  to  the  B  input  of  comparator  74.  A 
2's  complement  adder  80  is  interposed  between  x- 
start  data  storage  RAM  51  and  the  A  input  of 
second  comparator  74.  The  x-start  data  for  the 
particular  line  that  is  being  scanned  is  input  to  the 
2's  complement  adder  80.  As  is  well  known  to 
those  skilled  in  digital  processing  art,  taking  the  2's 
complement  of  a  number  results  in  a  binary  num- 
ber  that  is  the  negative  of  the  original  number.  This 
negative  of  the  x-start  data  is  supplied  by  way  of  a 
bus  81  to  input  A  of  second  comparator  74  for 
each  horizontal  line  before  scanning  of  the  particu- 
lar  horizontal  line  begins.  The  2's  complement  val- 
ues  constitute  the  x-end  addresses  which  are  the 
addresses  of  the  pixels  where  the  scanning  beam 
crosses  the  boundary  of  the  image  while  moving  in 
the  right  direction  in  FIGURE  2.  At  this  point  black- 
ing  of  the  horizontal  line  resumes  until  the  last  pixel 
or  point  F  at  the  right  side  of  the  raster  is  reached. 

As  indicated,  x-address  bus  73  has  eight  lines 
for  address  bits.  Thus,  the  largest  binary  number  it 
can  conduct  is  an  8-bit  number  comprised  of  all 
ones  which  is  equivalent  to  decimal  number  255. 
One  additional  count  will  produce  decimal  256 
which  is  one-half  of  the  512  pixels  in  a  horizontal 
raster  line  in  this  example.  The  count  of  the  256th 
pixel  is  at  input  B  of  second  comparator  74  at  the 
time  first  comparator  75  is  deactivated  by  setting  of 
the  ninth  bit  on  x-address  bus  73.  Thus,  at  the 
256th  pixel,  the  input  to  input  B  of  second  com- 
parator  74  is  zero  again.  Meanwhile  the  negative  x- 
end  address  input  to  input  A  of  comparator  74  is 
present.  Now  as  pixel  counting  continues  to  the 
right  of  the  center  of  the  image,  the  input  to  input  B 
of  second  comparator  74  continues  to  increase 
above  zero.  This  count  will  continue  to  be  com- 
pared  with  the  x-end  address,  which  is  the  negative 
of  x-start,  fed  to  input  A  of  second  comparator  74. 
When  the  B  input  becomes  greater  than  A  in 
magnitude,  a  comparison  is  made  by  comparator 
74,  which  processes  the  second  half  of  the  pixels' 
addresses  in  a  line,  and  its  output  line  82  switches 
from  a  low  logic  level  to  a  high  logic  level.  This 
high  logic  level  signal  on  line  82  is  then  transmitted 
from  input  A  of  MUX  78  through  the  MUX,  and  by 
way  of  select  line  50,  to  the  select  input  of  MUX 
28.  This  effectively  selects  the  B  or  ground  inputs 
to  MUX  28  and  closes  the  image  data  input  A  so 
that  the  input  to  DAC  29  becomes  effectively 
grounded  and  the  scanning  beam  of  the  video 
monitor  11  is  driven  black  until  the  end  of  the 
horizontal  line  is  reached. 

For  the  sake  of  clarity,  an  example  using  con- 
crete  numbers  will  be  given.  Referring  to  FIGURE 

2,  assume  that  the  x-start  data  value  is  ninety 
pixels  on  the  particular  horizontal  line  which  is 
indicated  by  the  numeral  91.  At  the  start  of  the 
horizontal  line  91,  that  is,  at  point  zero,  x-address 

5  counter  70  would  start  to  count  up  and  the  first 
comparator  75  would  receive  this  count  or  address 
at  its  B  input.  The  count  of  ninety  pixels,  or  the  x- 
start  data,  would  be  supplied  from  RAM  51  by  way 
of  bus  76  to  input  A  of  first  comparator  75.  Prior  to 

io  the  time  that  the  x-address  to  input  B  and  the  x- 
address  input  to  input  A  of  comparator  75  com- 
pare,  the  output  of  the  first  comparator  75  on  line 
77  is  at  a  high  logic  level.  This  high  signal  is 
transmitted  through  MUX  78  to  select  line  50 

is  which,  by  way  of  the  select  signal  input  to  MUX  28 
causes  the  B  input  of  MUX  28  to  be  selected  so  all 
black  pixels  are  written  on  the  video  screen  along 
the  particular  horizontal  line.  When  a  comparison  is 
made,  that  is,  when  the  x-address  is  greater  than 

20  the  x-start  data  value  of  ninety  in  this  example,  the 
output  of  first  comparator  75  switches  to  a  low 
logic  level  which  allows  the  image  information  from 
video  display  controller  memory  26  to  pass  through 
MUX  28.  But  the  pixel  address  values  to  input  B  of 

25  comparator  75  continue  to  increase.  When  the  ad- 
dress  reaches  256,  the  ninth  bit  is  set  and  MUX  78 
is  switched  from  having  its  B  input  active  to  having 
its  A  input  active.  When  the  ninth  bit  was  set,  x- 
address  bus  count  returned  to  zero  again  so  the 

30  count  to  input  B  of  comparator  74  was  zero  at  that 
time.  Now  as  the  address  value  increases  above 
256,  image  data  is  still  being  transmitted  through 
MUX  28.  When  the  x-address  finally  counts  up  to 
512  minus  90  there  is  a  comparison  with  the  x-end 

35  address  which  is  the  negative  value  of  the  ninety 
count  at  which  time  the  output  of  second  compara- 
tor  74  changes  state  and  this  signal  is  transmitted 
from  input  A  of  MUX  78  to  the  select  line  50  for 
causing  MUX  28  to  switch  and  ground  input  B  so 

40  that  a  black  horizontal  line  will  be  written  from  x- 
end  (which  is  the  512th  minus  ninety  pixel)  to  the 
end  pixel  F  in  that  horizontal  line. 

A  stepped  or  gear  effect  that  was  prevalent  in 
the  prior  art  analog  circle  generating  scheme  is 

45  eliminated  with  the  present  invention  and  a  circular 
image  appears  smooth  to  the  eye.  This  is  so  be- 
cause  the  x-start  and  x-end  addresses  can  be 
determined  within  one  pixel  accuracy.  In  a  typical 
display  monitor,  a  pixel  has  a  width  along  a  hori- 

50  zontal  line  of  only  about  six  mils  and  steps  of  this 
magnitude  cannot  be  perceived  by  the  eye. 

From  the  foregoing  description  it  should  be 
evident  that  the  invention  permits  forming  a  black 
field  around  an  image  regardless  of  its  shape  as 

55  long  as  it  is  symmetrical  about  a  center  line  of 
symmetry  on  the  display  screen.  Some  examples 
of  such  images  are  shown  in  FIGURE  4.  The  line  of 
symmetry  of  vertical  center  line  down  the  screen  is 

6 
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marked  100.  Rectangles,  for  example,  101  and  102 
of  different  heights  and  widths  may  be  encom- 
passed  by  a  black  field.  Configurations  such  as 
ellipse  103  is  another  example  of  an  area  that  can 
be  surrounded  by  a  black  field.  5 

FIGURE  3  is  for  illustrating  an  important  use  of 
the  new  black  field  generator.  In  digital  subtraction 
angiography,  for  example,  one  digitized  image 
must  be  subtracted  from  another. 

It  is  important  to  have  pixels  corresponding  to  10 
each  other  in  the  two  images  and  to  a  given  point 
in  the  body  register  before  subtraction  is  carried 
out.  Sometimes  there  is  voluntary  or  involuntary 
movement  of  the  patient's  tissue  between  the  times 
the  two  images  were  acquired.  This  causes  pixel  is 
misregistration  between  images.  In  fluorographic 
images  such  as  the  one  outlined  in  connection  with 
FIGURE  1,  the  DVP  has  a  capability  of  shifting  at 
least  one  image  to  bring  about  registration  of  its 
pixels  with  the  other  before  subtraction.  The  result-  20 
ing  image  data  is  then  non-circular  which  would  be 
a  distraction  to  the  diagnostician  viewing  the  im- 
age.  In  reference  to  FIGURE  3,  for  example,  one 
image  defined  by  the  solid  line  boundary  110  may 
not  be  coincident  with  the  other  image  whose  25 
boundary  is  represented  by  the  dashed  line  111. 
The  invention  can  be  used  to  define  a  circle  whose 
boundary  is  represented  by  the  dashed-dot  line 
112  so  that  only  those  parts  of  the  image  resulting 
from  subtraction  appear  on  the  screen  of  the  video  30 
monitor  and  the  area  around  circle  112  will  be 
black. 

Claims 
35 

1.  For  a  system  wherein  an  image  is  acquired 
with  a  raster  scanned  video  system  (18)  and 
an  analog-to-digital  converter  (ADC)  (20)  con- 
verts  the  analog  video  signals  for  each  horizon- 
tal  line  at  a  pixel  clock  pulse  rate  to  digital  40 
signals  whose  values  represent  the  intensities 
of  the  picture  elements  (pixels)  composing  the 
image,  and  the  pixels  for  an  image  frame  are 
stored  in  a  display  memory  (26)  to  be  acces- 
sed  for  driving  a  video  monitor  (1  1)  to  write  the  45 
image  on  its  screen,  and  the  image  boundary 
is  symmetrical  relative  to  a  vertical  center  line 
of  the  raster  scanned  screen, 

means  for  surrounding  said  image  with  a 
field  of  uniform  selected  intensity  when  the  so 
image  is  written  on  the  screen,  characterized 
by: 

a  display  control  multiplexer  (MUX)  (28) 
having  a  first  input  (A)  coupled  to  said  display 
memory  (26)  for  storing  the  digital  pixel  data  55 
composing  the  image  and  a  second  input  (B) 
coupled  to  a  selectable  pixel  intensity  source 
(45),  and  having  an  output  coupled  to  said 

video  monitor  (11),  said  MUX  (28)  responding 
to  alternate  select  signal  states  coupled  to  its 
select  input  (SEL)  by  gating  the  signals  on  one 
or  the  other  of  its  input  to  its  output, 

a  memory  (51)  for  storing  the  digital  ad- 
dresses  of  the  pixel  in  each  horizontal  line  at 
which  writing  of  image  data  is  to  start  (x  =  start 
addresses)  in  order  to  produce  a  symmetrical 
image  boundary, 

first  digital  counter  means  (58)  increment- 
ed  by  one  for  each  horizontal  line  in  a  raster, 
to  produce  counts  constituting  addresses  to 
the  memory  (51)  and  the  memory  responding 
to  an  address  by  outputting  the  x-start  address 
for  the  corresponding  horizontal  line, 

second  digital  counter  means  (70)  incre- 
mented  by  one  for  every  pixel  clock  pulse,  to 
produce  counts  constituting  the  addresses  (x- 
addresses)  of  the  pixels  running  from  the  first 
to  the  last  pixel  in  a  horizontal  line, 

first  (75)  and  second  (74)  comparator 
means  each  having  at  least  two  inputs  and  an 
output, 

bus  means  for  coupling  said  x-addresses 
simultaneously  to  one  input  of  each  of  said 
comparator  means  (74,75),  said  bus  means 
including  at  least  enough  lines  for  conducting  a 
digital  x-address  having  a  sufficient  number  of 
bits  including  a  most  significant  bit  to  repre- 
sent  the  one-half  of  the  total  number  of  pixels 
in  a  horizontal  line, 

2's  complement  converter  means  (80)  hav- 
ing  input  means  for  said  x-start  addresses  and 
having  output  means  and  operative  to  convert 
said  x-start  addresses  to  the  equivalents  of 
their  negative  values  representative  of  the  pixel 
addresses  (x-end  addresses)  at  the  ends  of  the 
image  in  the  horizontal  scan  lines, 

another  multiplexer  (MUX)  (78)  having  an 
output  (50)  and  one  input  (B)  coupled  to  said 
first  comparator  means  (75)  output,  said  other 
MUX  (78)  being  in  a  state  for  switching  a 
select  signal  of  one  state  from  the  first  com- 
parator  means  (75)  output  to  said  other  MUX 
output  (50)  until  the  x-address  becomes  great- 
er  than  the  x-start  address  to  said  first  com- 
parator  (75),  said  select  signal  of  one  state 
causing  said  display  control  MUX  (28)  to  cou- 
ple  said  source  (45)  to  said  video  monitor  for 
writing  the  pixels  of  selected  intensity,  and 
when  said  x-start  address  and  x-addresses 
compare,  said  first  comparator  means  (75)  out- 
put  changing  on  the  next  pixel  x-address  incre- 
ment  to  a  select  signal  of  another  state  caus- 
ing  said  display  memory  (26)  to  be  coupled  to 
said  video  monitor  (11)  so  it  writes  image 
pixels, 

said  other  MUX  (78)  responding  to  the 
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most  significant  bit  of  the  x-addresses  supplied 
to  said  first  comparator  means  (75)  being  set 
in  correspondence  with  one-half  of  the  pixels  in 
a  line  being  counted  by  coupling  the  other 
input  (A)  of  said  other  MUX  to  the  output  of  the  5 
second  comparator  (74),  whose  select  signal 
output  state  is  such  as  to  maintain  writing  of 
image  data  on  the  line, 

said  second  comparator  (74)  continuing  to 
compare  the  x-addresses,  starting  with  the  first  10 
one  in  the  second  half  of  the  total  pixel  ad- 
dress  with  the  x-end  addresses,  and  when  the 
x-address  is  greater  than  the  x-end  address, 
the  output  select  signal  from  the  second  com- 
parator  (74)  changes  to  the  state  for  causing  is 
said  display  control  MUX  (28)  to  couple  said 
selectable  signal  source  (45)  again  to  said 
monitor  (11)  for  writing  pixels  of  selected  inten- 
sity  to  the  end  of  the  horizontal  line. 

20 
2.  A  surrounding  means  according  to  claim  1 

wherein  there  are  a  total  of  512  pixels  in  a 
horizontal  line  of  the  video  monitor  (11),  said  x- 
addresses  are  represented  by  digital  values  up 
to  eight  bits  plus  a  ninth  most  significant  bit  25 
which  is  set  at  an  x-address  of  256  constituting 
onehalf  of  the  pixels  in  a  horizontal  scan  line 
whereupon  the  x-address  count  starts  again 
with  all  zero  bits  for  the  following  increasing  x- 
address  values  supplied  to  the  one  input  of  the  30 
second  comparator  (74)  to  be  compared  with 
the  equal  value  but  opposite  sign  x-end  ad- 
dress. 

3.  A  surrounding  means  according  to  claim  1  or  2  35 
wherein  said  selectable  signal  source  (45)  in- 
cludes  switch  means  operable  to  selectively 
connect  the  bit  input  lines  to  said  other  input 
(B)  of  said  display  controller  MUX  (28)  to 
ground  to  thereby  simulate  digital  pixels  com-  40 
posed  of  selected  combinations  of  zeros  and 
ones. 

Revendicatlons 
45 

1.  Systeme  dans  lequel  une  image  est  acquise  a 
I'aide  d'un  systeme  video  (18)  a  balayage  de 
trame  et  un  convertisseur  analogique-numeri- 
que  (ADC)  (20)  convertit  les  signaux  video 
analogiques  pour  chaque  ligne  horizontale  a  so 
une  frequence  de  recurrence  ou  d'impulsions 
d'horloge  de  pixel  en  des  signaux  numeriques 
dont  les  valeurs  represented  les  intensites  des 
elements  d'image  (pixels)  composant  I'image, 
et  les  pixels  pour  une  trame  d'image  sont  55 
stockes  dans  une  memoire  d'affichage  (26) 
faisant  I'objet  d'un  acces  pour  commander  un 
moniteur  video  (11)  afin  d'inscrire  I'image  sur 

son  ecran,  et  le  contour  de  I'image  est  syme- 
trique  par  rapport  a  I'axe  vertical  de  I'ecran  a 
balayage  de  trame, 

un  moyen  pour  entourer  ladite  image 
d'une  zone  d'intensite  selectionnee  uniforme 
lorsque  I'image  est  inscrite  sur  I'ecran,  carac- 
terise  par  : 

un  multiplexeur  de  commande  d'affichage 
(MUX)  (28)  comportant  une  premiere  entree 
(A)  couplee  a  ladite  memoire  d'affichage  (26) 
pour  stacker  les  donnees  numeriques  de  pixel 
composant  I'image  et  une  seconde  entree  (B) 
couplee  a  une  source  (45)  d'intensite  de  pixel 
selectionnable,  et  comportant  une  entree  cou- 
plee  audit  moniteur  video  (11),  ledit  MUX  (28) 
reagissant  a  des  etats  de  signaux  selectionnes 
alternes  couples  a  son  entree  selectionnee 
(SEL)  par  aiguillage  des  signaux  se  trouvant 
sur  I'une  ou  I'autre  de  ses  entrees  vers  sa 
sortie, 

une  memoire  (51)  pour  stacker  les  adres- 
ses  numeriques  du  pixel  de  chaque  ligne  hori- 
zontale  ou  I'inscription  de  la  donnee  d'image 
doit  commencer  (x  =  adresses  de  debut)  afin 
de  produire  un  contour  symetrique  d'image, 

un  premier  compteur  numerique  (58)  in- 
crements  d'une  unite  pour  chaque  signal  hori- 
zontal  d'une  trame,  de  maniere  a  fournir  a  la 
memoire  (51)  des  valeurs  de  compte  consti- 
tuant  des  adresses  et  la  memoire  reagissant  a 
une  adresse  en  delivrant  I'adresse  de  debut  x 
relative  a  la  ligne  horizontale  correspondante, 

un  second  compteur  numerique  (70)  incre- 
mente  d'une  unite  pour  chaque  impulsion 
d'horloge  de  pixel,  de  maniere  a  produire  des 
valeurs  de  compte  constituant  des  adresses 
(adresses  x)  de  pixel  allant  du  premier  jus- 
qu'au  dernier  pixel  d'une  ligne  horizontale, 

des  premier  (75)  et  second  (74)  compara- 
teurs  dont  chacun  comporte  au  moins  deux 
entrees  et  une  sortie, 

un  bus  pour  appliquer  lesdites  adresses  x 
simultanement  a  une  premiere  des  entrees  de 
chacun  des  comparateurs  (74,  75),  ledit  bus 
comprenant  au  moins  suffisamment  de  lignes 
pour  acheminer  une  adresse  numerique  x 
ayant  un  nombre  suffisant  de  bits,  y  compris  le 
bit  le  plus  significatif,  pour  representor  la  moi- 
tie  du  nombre  total  de  pixels  d'une  ligne  hori- 
zontale, 

un  convertisseur  (80)  de  complement  a  2 
comportant  un  moyen  d'entree  pour  lesdites 
adresses  de  debut  x  ainsi  qu'un  moyen  de 
sortie  et  agissant  de  maniere  a  convertir  lesdi- 
tes  adresses  de  debut  x  en  des  equivalents  de 
leurs  valeurs  negatives  representatives  des 
adresses  de  pixel  (adresses  de  fin  x)  aux  ex- 
tremites  des  lignes  de  balayage  horizontal  de 

8 



15 EP  0  173  111  B1 16 

I'image, 
un  autre  multiplexeur  (MUX)  (78)  compor- 

tant  une  sortie  (50)  et  une  seule  entree  (B) 
couplee  a  ladite  sortie  du  premier  comparateur 
(75),  ledit  MUX  (78)  se  trouvant  dans  un  etat  5 
permettant  a  un  signal  selectionne  d'un  des 
etats  d'etre  commute  de  la  sortie  du  premier 
comparateur  (75)  sur  ladite  autre  sortie  (50)  du 
MUX  jusqu'a  ce  que  I'adresse  x  devienne  su- 
perieure  a  I'adresse  de  debut  x  envoyee  audit  10 
premier  comparateur  (75),  ledit  signal  de  se- 
lection  d'un  des  etats  ayant  pour  effet  que  ledit 
MUX  (28)  de  commande  d'affichage  couple 
ladite  source  (45)  audit  moniteur  video  pour 
inscrire  des  pixels  d'intensite  selectionnee,  et  is 
lorsque  ladite  adresse  de  debut  x  et  les  adres- 
ses  x  sont  comparables,  ladite  sortie  du  pre- 
mier  comparateur  (75)  se  transforme  lors  de 
I'increment  suivant  d'adresse  x  de  pixel  en  un 
signal  de  selection  d'un  autre  etat  ayant  pour  20 
effet  de  coupler  ladite  memoire  d'affichage 
(26)  audit  moniteur  video  (11)  de  sorte  qu'il 
inscrive  des  pixels  d'image, 

ledit  autre  MUX  (78)  reagissant  au  bit  le 
plus  significatif  des  adresses  x,  fournies  au  25 
premier  comparateur  (75)  regie  en  correspon- 
dence  avec  la  moitie  des  pixels  d'une  ligne  en 
cours  de  comptage  en  couplant  I'autre  entree 
(A)  dudit  autre  MUX  a  la  sortie  du  second 
comparateur  (74),  dont  I'etat  de  sortie  du  si-  30 
gnal  de  selection  est  tel  qu'il  maintient  I'ins- 
cription  des  donnees  d'image  sur  la  ligne, 

ledit  second  comparateur  (74)  continuant  a 
comparer  les  adresses  x,  en  partant  de  la 
premiere  adresse  de  la  seconde  moitie  de  35 
I'adresse  de  pixel  totale,  avec  les  adresses  de 
fin  x,  et  lorsque  I'adresse  x  est  plus  grande 
que  I'adresse  de  fin  x,  le  signal  de  selection  de 
sortie  en  provenance  du  second  comparateur 
(74)  passe  dans  I'etat  ayant  pour  effet  que  ledit  40 
MUX  de  commande  d'affichage  (28)  couple  de 
nouveau  ladite  source  de  signal  selectionnable 
(45)  audit  moniteur  (11)  pour  inscrire  les  pixels 
d'intensite  selectionnee  a  la  fin  de  la  ligne 
horizontale.  45 

2.  Moyen  d'entourage  selon  la  revendication  1, 
dans  lequel  un  total  de  512  pixels  sont  pre- 
sents  dans  une  ligne  horizontale  du  moniteur 
video  (11),  lesdites  adresses  x  sont  represen-  so 
tees  par  des  valeurs  numeriques  atteignant 
huit  bits  plus  un  neuvieme  bit  le  plus  significa- 
tif  qui  est  etabli  a  une  adresse  x  de  256 
constituant  la  moitie  du  nombre  de  pixels 
d'une  ligne  de  balayage  horizontal,  apres  quoi  55 
la  valeur  de  compte  d'adresses  x  recommen- 
ce,  tous  les  bits  zero  pour  les  valeurs  croissan- 
tes  suivantes  d'adresses  x  etant  fournis  a  la 

premiere  entree  du  second  comparateur  (74) 
pour  etre  compares  avec  I'adresse  de  fin  x  de 
valeur  egale  mais  de  signe  oppose. 

3.  Moyen  d'entourage  selon  la  revendication  1  ou 
2,  dans  lequel  ladite  source  de  signal  selec- 
tionnable  (45)  comprend  un  moyen  de  commu- 
tation  pouvant  etre  commande  de  maniere  a 
relier  selectivement  les  lignes  d'entree  de  bits 
reliees  a  ladite  autre  entree  (B)  dudit  MUX  (28) 
de  commande  d'affichage  a  la  masse  afin  de 
simuler  ainsi  des  pixels  numeriques  composes 
de  combinaisons  selectionnees  de  zero  et  de 
uns. 

Patentanspruche 

1.  Einrichtung  zum  Umgeben  eines  Bildes  mit 
einem  Feld  gleichformiger  gewahlter  Intensitat, 
wenn  das  Bild  auf  einen  Schirm  geschrieben 
wird,  wobei  ein  Bild  mit  einem  Raster-gescan- 
ten  Videosystem  (18)  gewonnen  wird  und  ein 
Analog/Digital-Wandler  (20)  die  analogen  Vi- 
deosignale  fur  jede  horizontale  Zeile  bei  einer 
Pixeltaktpulsrate  in  digitale  Signale  umwandelt, 
deren  Werte  die  Intensitaten  der  das  Bild  auf- 
bauenden  Bildelemente  (Pixels)  darstellen,  wo- 
bei  die  Bildelemente  fur  ein  Halbbild  in  einem 
Bildspeicher  (26)  gespeichert  werden,  auf  den 
zugegriffen  wird,  urn  einen  Videomonitor  (11) 
anzusteuern,  urn  das  Bild  auf  seinen  Schirm  zu 
schreiben,  und  die  Bildgrenze  symmetrisch  ist 
relativ  zu  einer  vertikalen  Mittellinie  des 
Raster-gescanten  Schirmes, 
gekennzeichnet  durch: 
einen  Anzeigesteuerungs-Multiplexer  (MUX) 
(28),  der  einen  ersten  Eingang  (A),  der  mit 
dem  Bildspeicher  (26)  verbunden  ist  zum  Spei- 
chern  der  das  Bild  aufbauenden  digitalen  Pi- 
xeldaten,  und  einen  zweiten  Eingang  (B),  der 
mit  einer  wahlbaren  Pixelintensitatsquelle  (45) 
verbunden  ist,  und  einen  Ausgang  aufweist, 
der  mit  dem  Videomonitor  (11)  verbunden  ist, 
wobei  der  Multiplexer  (28)  auf  abwechselnde 
Wahlsignalzustande  anspricht,  die  an  seinen 
Wahleingang  (SEL)  angelegt  sind,  indem  die 
Signale  den  einen  oder  den  anderen  seiner 
Eingange  zu  seinem  Ausgang  durchsteuern, 

einen  Speicher  (51)  zum  Speichern  der  digita- 
len  Adressen  des  Pixels  in  jeder  horizontalen 
Zeile,  an  der  das  Schreiben  der  Bilddaten  ge- 
startet  werden  soil  (x  =  Startadressen),  urn  eine 
symmetrische  Bildgrenze  zu  erzeugen, 
eine  erste  digitale  Zahleinrichtung  (58),  die  fur 
jede  horizontale  Zeile  in  einem  Raster  urn  eins 
inkrementiert  wird,  urn  Zahlwerte  zu  erzeugen, 
die  Adressen  fur  den  Speicher  (51)  bilden,  und 
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der  Speicher  auf  eine  Adresse  anspricht,  in- 
dem  die  x-Startadresse  fur  die  entsprechende 
horizontale  Zeile  ausgegeben  wird, 
eine  zweite  digitale  Zahleinrichtung  (70),  die 
fur  jeden  Pixeltaktpuls  urn  eins  inkrementiert 
wird,  urn  Zahlwerte  zu  erzeugen,  die  die 
Adressen  (x-Adressen)  der  Pixels  bilden,  die 
von  dem  ersten  zum  letzten  Pixel  in  einer 
horizontalen  Zeile  laufen, 
erste  (75)  und  zweite  (74)  Komparatoreinrich- 
tungen,  die  jeweils  wenigstens  zwei  Eingange 
und  einen  Ausgang  aufweisen, 
Busmittel  zum  gleichzeitigen  Koppeln  der  x- 
Adressen  mit  dem  einen  Eingang  von  jeder 
Komparatoreinrichtung  (74,  75),  wobei  die  Bus- 
mittel  wenigstens  genugend  Leitungen  aufwei- 
sen  zum  Leiten  einer  digitalen  x-Adresse  mit 
einer  ausreichenden  Bitzahl,  die  ein  hochst- 
wertiges  Bit  aufweist,  das  die  Halfte  der  Ge- 
samtzahl  an  Pixel  in  einer  horizontalen  Zeile 
darstellt, 
2'er  Komplement-Wandlermittel  (80)  mit  Ein- 
gangsmitteln  fur  die  x-Startadressen  und  mit 
Ausgangsmitteln,  die  die  x-Startadressen  in 
Aquivalente  ihrer  negativen  Werte  umwandeln 
konnen,  die  Pixeladressen  (x-Endadressen)  an 
den  Enden  des  Bildes  in  den  horizontalen  Ab- 
tastzeilen  darstellen, 
einen  weiteren  Multiplexer  (78)  mit  einem  Aus- 
gang  (50)  und  einem  Eingang  (B),  der  mit  dem 
Ausgang  der  ersten  Komparatoreinrichtung 
(75)  verbunden  ist,  wobei  der  weitere  Multiple- 
xer  (78)  in  einem  Zustand  ist  zum  Umschalten 
eines  Wahlsignales  des  einen  Zustandes  von 
dem  Ausgang  der  ersten  Komparatoreinrich- 
tung  (75)  an  den  Ausgang  (50)  des  weiteren 
Multiplexers,  bis  die  x-Adresse  gro/Ser  wird  als 
die  x-Startadresse  zu  dem  ersten  Komparator 
(75),  wobei  das  Wahlsignal  des  einen  Zustan- 
des  bewirkt,  da/S  der  Anzeigesteuerungs-Multi- 
plexer  (28)  die  Quelle  (45)  mit  dem  Videomoni- 
tor  verbindet  zum  Schreiben  der  Pixels  der 
gewahlten  Intensitat,  und  wenn  die  x-Start- 
adresse  und  die  x-Adressen  vergleichbar  sind, 
wechselt  der  Ausgang  der  ersten  Komparator- 
einrichtung  (75)  bei  dem  nachsten  Pixel-x- 
Adresseninkrement  auf  ein  Wahlsignal  des  an- 
deren  Zustandes,  wodurch  der  Bildspeicher 
(26),  der  mit  dem  Videomonitor  (11)  zu  gekop- 
peln  ist,  seine  Bildpixel  schreibt, 
wobei  der  andere  Multiplexer  (78),  der  auf  das 
hochstwertige  Bit  der  x-Adressen  anspricht, 
die  der  ersten  Komparatoreinrichtung  (75)  zu- 
gefuhrt  sind,  gesetzt  wird  entsprechend  einer 
Halfte  der  Pixel  in  einer  Zeile,  die  gezahlt 
werden,  indem  der  andere  Eingang  (A)  des 
anderen  Multiplexers  mit  dem  Ausgang  des 
zweiten  Komparators  (74)  gekoppelt  wird,  des- 

sen  Wahlsignal-Ausgangszustand  so  ist,  da/S 
das  Schreiben  von  Bilddaten  auf  der  Zeile 
beibehalten  wird, 
der  zweite  Komparator  (74)  weiterhin  die  x- 

5  Adressen,  die  mit  der  ersten  in  der  zweiten 
Halfte  der  Gesamtpixeladresse  startet,  mit  den 
x-Endadressen  vergleicht,  und  wenn  die  x- 
Adresse  gro/Ser  ist  als  die  x-Endadresse  wech- 
selt  das  Ausgangswahlsignal  von  dem  zweiten 

io  Komparator  (74)  in  den  Status,  in  dem  der 
Anzeigesteuerungs-Multiplexer  (28)  die  wahl- 
bare  Signalquelle  (45)  wieder  mit  dem  Monitor 
(11)  koppelt,  urn  Pixel  der  gewahlten  Intensitat 
an  das  Ende  der  horizontalen  Zeile  zu  schrei- 

15  ben. 

2.  Umgebungseinrichtung  nach  Anspruch  1,  wo- 
bei  insgesamt  512  Pixel  in  einer  horizontalen 
Zeile  des  Videomonitors  (11)  vorhanden  sind, 

20  die  x-Adressen  durch  digitale  Werte  bis  zu 
acht  Bits  plus  einem  neunten  hochstwertigen 
Bit  dargestellt  werden,  das  an  eine  x-Adresse 
von  256,  die  eine  Halfte  der  Pixel  in  einer 
horizontalen  Abtastzeile  bilden,  gesetzt  ist, 

25  woraufhin  die  x-Adressenzahlung  wieder  be- 
ginnt  mit  alien  Nullbits  fur  die  folgenden  an- 
steigenden  x-Adressenwerten,  die  dem  einen 
Eingang  des  zweiten  Komparators  (74)  zuge- 
fuhrt  werden,  urn  mit  der  einen  gleichen  Wert, 

30  aber  ein  entgegengesetztes  Vorzeichen  aufwei- 
senden  x-Endadresse  verglichen  zu  werden. 

3.  Umgebungseinrichtung  nach  Anspruch  1  oder 
2,  wobei  die  wahlbare  Signalquelle  (45)  eine 

35  Schaltereinrichtung  aufweist,  die  betatigbar  ist, 
urn  selektiv  die  Biteingangsleitungen  zu  dem 
anderen  Eingang  (B)  des  Anzeigesteuerungs- 
Multiplexers  (28)  mit  Masse  zu  verbinden,  urn 
dadurch  digitale  Pixel  zu  simulieren,  die  aus 

40  gewahlten  Kombinationen  von  Nullen  und  Ein- 
sen  gebaut  sind. 

45 
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