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(54)  Scanning  light  valve  sensor  system. 

(57)  A  sensor  system  includes  a  sensor  having  a 
planar  array  of  sensor  elements,  each  of  which 
produces  an  output  responsive  to  an  energy 
input.  The  sensed  energy  reaching  the  sensor 
elements  is  controlled  by  at  least  two,  and 
preferably  a  plurality  of,  light  valves.  A  control- 
ler  selects  one  of  the  light  valves  at  a  time  to 
transmit  energy  of  a  scene  segment  impinging 
upon  the  light  valve.  An  optical  fiber  bundle 
includes  an  optical  fiber  cable  for  each  light 
valve  extending  from  the  sensor  to  the  respec- 
tive  light  valve.  Each  optical  fiber  cable  has  an 
optical  fiber  for  each  element  of  the  sensor 
array.  Preferably,  each  light  valve  is  divided  into 
a  plurality  of  pixels,  arranged  such  that  the 
optical  fibers  of  each  optical  fiber  cable  map  the 
energy  impinging  upon  each  pixel  of  one  of  the 
light  valves  to  a  corresponding  respective  pla- 
nar  sensor  element  of  the  sensor  array.  A  lens 
focuses  a  scene  onto  the  light  valves,  such  that 
a  segment  of  the  scene  is  imaged  onto  each  of 
the  light  valves. 
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BACKGROUND  OF  THE  INVENTION 

This  invention  relates  to  sensor  systems  for  view- 
ing  scenes,  and,  more  particularly,  such  a  sensorsys- 
tem  that  achieves  a  high  resolution  over  a  large  area,  5 
with  no  moving  parts  in  the  system. 

As  used  herein,  a  sensor  system  is  a  device  that 
converts  an  image  into  a  signal  which  may  be  further 
analyzed.  The  sensorsystem  typically  includes  a  sen- 
sor  device  and  an  optical  system  that  images  a  scene  10 
onto  the  sensor  device.  The  visible  or  non-visible  en- 
ergy  radiated  from  a  scene  is  imaged  onto  the  sensor 
by  the  optical  system.  The  sensor  converts  the  ener- 
gy  of  the  imaged  scene  into  electrical  signals.  These 
signals  are  displayed,  stored,  or  processed  by  a  com-  15 
puter  to  analyze  the  content  of  the  scene. 

A  television  camera  is  one  type  of  sensor  system 
that  converts  visible  light  to  an  electrical  signal.  In 
other  applications,  lighter,  smaller  sensor  systems, 
such  as  those  employing  a  planar  sensor  arrav,  are  20 
used.  Such  a  planar  array  sensor  has  a  large  number 
of  individual  sensor  elements  that  each  receive  ener- 
gy  and  produce  a  responsive  electrical  output  signal. 
The  type  of  energy  to  which  the  sensor  responds  is 
determined  by  the  detailed  structure  of  the  sensor  25 
element.  Sensor  elements  are  available  for  a  wide 
range  of  visible  light,  infrared,  and  other  wavelengths 
of  energy.  The  sensor  elements  are  provided  in  a 
large  array,  which  in  some  current  approaches  is  256 
x  256  elements  in  size,  but  may  be  larger  or  smaller.  30 
Thus,  the  planar  sensor  array  may  have  tens  of  thou- 
sands  of  individual  sensor  elements.  An  optical  sys- 
tem  is  typically  provided  to  focus  a  scene  onto  the  pla- 
nar  sensor  array. 

The  resolution  of  a  sensor  system,  including  a  35 
planar  sensor  array  coupled  with  an  optical  system,  is 
measured  by  the  angular  size  of  an  object  that  is  sub- 
tended  by  a  sensor  element.  The  smaller  the  angle 
that  may  be  resolved,  the  higher  the  resolution  of  the 
sensor.  For  any  one  sensor  element,  it  is  usually  the  40 
case  that  the  greater  the  resolution,  the  smaller  the 
field  of  view  of  the  sensor. 

To  increase  the  field  of  view  of  the  sensorsystem 
without  a  loss  of  resolution,  a  sensor  system  may  be 
constructed  to  view  a  small  angular  scene.  The  sen-  45 
sor  array  is  mounted  on  a  gimballed  support  driven  by 
a  controllable  motor.  The  gimbal  is  driven  to  scan 
across  a  larger  scene,  so  that  the  sensor  array  views 
only  a  small  portion  of  the  scene  at  any  moment.  A 
complete,  high  resolution  image  of  the  entire  scene  50 
can  be  constructed  by  storing  the  images  taken  as 
the  sensor  array  is  scanned. 

The  gimballed  sensor  array  approach  is  widely 
used.  In  some  instances  it  may  not  be  acceptable,  be- 
cause  the  gimbal  and  drive  system  are  heavy,  or  be-  55 
cause  the  mechanical  system  cannot  withstand  high 
acceleration  environments.  In  other  instances,  the 
time  required  to  complete  a  scanning  of  the  scene  is 

too  long.  There  therefore  exists  a  need  for  an  im- 
proved  approach  to  a  high-resolution,  large-scene 
sensor,  which  does  not  require  any  moving  parts  such 
as  a  gimbal  and  drive  system.  The  present  invention 
fulfills  this  need,  and  further  provides  related  advan- 
tages. 

SUMMARY  OF  THE  INVENTION 

The  sensor  system  of  the  invention  produces  a 
high-resolution  image  of  a  large  scene,  with  a  resolu- 
tion  determined  by  a  small  subtended  angle  of  the 
sensor.  There  are  no  moving  parts.  As  a  result,  the 
sensor  system  is  light  and  suitable  for  use  in  high- 
acceleration  or  other  applications  that  may  be  diffi- 
cult  or  impossible  for  sensors  requiring  moving  parts. 
The  image  of  the  scene  is  more  rapidly  generated 
than  could  a  comparable  image  for  a  sensor  system 
utilizing  a  gimbal  mount. 

In  accordance  with  the  invention,  a  sensor  sys- 
tem  comprises  sensor  means  for  producing  an  output 
responsive  to  an  energy  input,  means  for  dividing  a 
scene  into  at  least  two  scene  segments,  each  scene 
segment  comprising  a  portion  of  the  scene,  and 
means  for  controllably  directing  one  scene  segment 
at  a  time  to  the  sensor  means. 

More  specifically  in  relation  to  one  embodiment, 
a  sensorsystem  comprises  sensor  means  for  sensing 
a  signal,  the  sensor  means  comprising  an  array  of 
sensor  elements,  each  of  which  produces  an  output 
responsive  to  an  energy  input.  The  system  includes 
light  valve  means  for  controllably  selecting  a  scene 
segment  from  a  scene  focused  onto  the  light  valve 
means  to  be  transmitted  to  the  sensor  means.  Light 
transmission  means  conducts  the  image  energy  of  a 
selected  scene  segment  from  the  light  valve  means 
to  the  sensor  means,  and  optical  means  focuses  the 
scene  onto  the  light  valve  means. 

In  the  preferred  approach  of  the  invention,  a  lens 
focuses  a  scene  onto  a  multipart  light  valve,  prefer- 
able  formed  of  a  plurality  of  independently  operated 
liquid  crystal  light  valves.  A  segment  or  portion  of  the 
scene  is  focused  onto  each  of  the  light  valves,  so  that 
the  light  valves  collectively  act  as  a  switch  to  deter- 
mine  which  segment  of  the  scene  reaches  the  sensor. 
By  permitting  one,  but  only  one,  of  the  light  valves  to 
transmit  while  the  others  reflect  the  impinging  ener- 
gy,  the  light  valve  controller  selects  the  segment  of 
the  scene  to  be  viewed. 

The  segment  to  be  viewed  is  transmitted  to  the 
planar  array  sensor  by  an  optical  fiber  cable  of  optical 
fibers  that  extends  to  each  of  the  light  valves.  There 
is  an  optical  fiber  cable  for  each  of  the  light  valves.  If 
the  light  valve  is  viewed  as  a  spatial  pixel  array,  then 
the  optical  fiber  cable  maps  the  pixel  intensities  of  the 
light  valve  into  the  individual  sensor  elements  of  the 
sensor  array.  Preferably,  the  number  of  optical  fibers 
in  each  optical  fiber  cable  is  equal  to  the  number  of 
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sensor  elements  of  the  sensor  array,  which  in  turn  is 
equal  to  the  number  and  arrangement  of  pixels  in  the 
spatial  array  of  each  light  valve. 

Thus,  in  an  example,  if  there  are  N  =  10  light 
valves,  the  optical  fiber  bundle  has  N  =  10  optical  fib- 
er  cables.  If  the  sensor  is  formed  as  an  (X,Y)  =  (256 
x  256)  array  of  sensor  elements,  then  each  of  the  light 
valves  is  organized  as  a  (X,Y)  =  (256  x  256)  array  of 
pixels,  with  an  optical  fiber  extending  from  each  of  the 
pixels  of  the  light  valve  to  each  of  the  sensor  ele- 
ments.  In  this  example,  there  would  be  65,536  optical 
fibers  in  each  optical  fiber  cable,  and  10  optical  fiber 
cables.  Applying  a  planar  grid  system  to  each  of  the 
N  light  valves,  the  (x,y)  pixel  of  each  light  valve  would 
preferably  be  mapped  to  the  (x,y)  sensor  element  of 
the  sensor  array.  This,  there  would  be  N  optical  fibers 
feeding  their  signals  to  each  of  the  sensor  elements, 
but  only  one  would  be  active  at  any  moment  according 
to  the  control  approach  discussed  above. 

The  present  sensorsystem  achieves  a  high  reso- 
lution,  because  the  sensor  must  receive  and  respond 
to  only  one  of  the  images  transmitted  by  the  light 
valves  at  a  time.  As  many  light  valves  as  necessary, 
arranged  in  a  one-dimensional  or  two-dimensional 
array,  may  be  utilized  in  order  to  divide  the  scene  into 
the  number  of  segments  required  to  achieve  the  de- 
sired  resolution.  Of  course,  the  more  light  valves,  the 
longer  the  time  required  to  scan  through  all  of  the 
scene  segments  and  the  more  data  storage  space  re- 
quired.  The  present  system  has  no  moving  parts,  and 
in  a  preferred  embodiment  can  be  produced  in  a  small 
space  and  with  a  light  weight. 

Other  features  and  advantages  of  the  present  in- 
vention  will  be  apparent  from  the  following  more  de- 
tailed  description  of  the  preferred  embodiment,  taken 
in  conjunction  with  the  accompanying  drawings, 
which  illustrate,  by  way  of  example,  the  principles  of 
the  invention. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  schematic  depiction  of  the  preferred 
sensor  system; 
Figure  2  is  a  perspective  view  of  a  one-dimen- 
sional  liquid  crystal  light  valve  array; 
Figure  3  is  a  perspective  view  of  a  two-dimen- 
sional  liquid  crystal  light  valve  array; 
Figure  4  is  a  schematic  depiction  of  the  interfac- 
ing  of  the  light  valve  array  to  the  optical  fiber  bun- 
dle  to  the  sensor  array; 
Figure  5  is  a  plan  view  of  the  interface  between 
the  optical  fiber  bundle  and  the  planar  sensor  ar- 
ray. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

Figure  1  depicts  a  sensorsystem  20  according  to 
the  present  approach.  The  sensor  system  20  views  a 

scene  22  through  a  window  24  that  protects  the  sen- 
sor  system  20.  The  scene  22  may  be  considered  as 
being  formed  of  a  plurality  of  scene  segments  26. 
There  is  not,  of  course,  a  physical  division  of  the 

5  scene  22  into  segments  26,  but,  as  will  be  discussed, 
the  optical  elements  of  the  sensorsystem  20  have  the 
effect  of  dividing  the  image  of  the  scene  22  into  such 
a  plurality  of  segments  26. 

The  sensorsystem  20  includes  an  optical  system 
10  28,  illustrated  schematically  by  a  single  lens  30,  that 

focuses  the  scene  22  onto  a  rear  plane  32  of  a  plur- 
ality  of  light  valves  34,  in  this  case  arranged  in  a  one- 
dimensional  array.  The  optical  system  28  may  also  in- 
clude  other  optical  elements,  such  as  a  convex  sphe- 

15  rical  correction  lens  that  corrects  for  spherical  aber- 
ration  and  other  irregularities  of  the  image. 

Figure  1  traces  the  light  ray  paths  from  two  of  the 
scene  segments  S3  and  S8.  The  optical  system  28  fo- 
cuses  these  scene  segments  S3  and  S8  onto  differ- 

20  ent  ones  of  the  light  valves  34.  Thus,  each  light  valve 
34  may  be  considered  as  viewing  a  segment  26  of  the 
scene  22,  but  not  the  other  segments  of  the  scene. 

Figure  2  depicts  the  plurality  of  light  valves  34,  in 
a  one-dimensional  array.  Each  of  the  plurality  of  light 

25  valves  34  is  formed  as  a  pair  of  triangular  prisms  38 
with  the  hypotenuse  of  each  prism  facing  the  other 
prism.  Aliquid  crystal  layer  40  with  a  transparent  elec- 
trode  42  on  each  side  of  the  layer  40  is  sandwiched 
between  the  prisms  38.  Electrical  leads  44  extend  to 

30  the  electrodes  42.  Light  valve  structures  of  this  type 
are  known  in  the  art  for  other  applications.  In  a  pre- 
ferred  embodiment,  the  prisms  38  are  formed  of  zinc 
selenide  (ZnSe),  the  liquid  crystal  is  any  liquid  crystal 
material  that  is  transparent  when  no  voltage  is  applied 

35  to  the  electrodes,  and  the  electrodes  are  transparent 
indium-tin-oxide  layers  each  about  30  micrometers 
thick. 

When  no  electrical  potential  is  applied  between 
the  leads  44,  the  liquid  crystal  layer  40  is  transparent 

40  and  an  incoming  light  ray  46  passes  through  light 
valve  34  as  transmitted  ray  48.  When  a  sufficient 
electrical  potential  is  applied  between  the  leads  44, 
the  liquid  crystal  Iayer40  becomes  opaque  and  the  in- 
coming  light  ray  46  is  reflected  by  the  layer  40  and  is 

45  deflected  as  the  reflected  light  ray  50.  (Equivalently 
for  the  present  purposes,  other  liquid  crystals  can  be 
used  that  are  opaque  when  not  energized  and  are 
transmissive  when  energized,  and  in  that  case  the 
voltage  procedures  are  reversed.) 

so  Each  of  the  plurality  of  light  valves  34  is  energ- 
ized  independently  of  the  others,  by  a  controller  52 
(Figure  1).  In  operation  of  the  sensor  system  20,  at 
any  moment  exactly  one  of  the  light  valves  34  is  not 
energized,  so  that  its  incoming  light  ray  is  transmitted 

55  through  the  light  valve.  All  of  the  other  light  valves  34 
are  energized,  so  that  their  incoming  light  rays  are  re- 
flected  away.  By  selecting  the  light  valve  34  that  is  not 
to  be  energized  at  any  moment,  the  light  valve  array 
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can  be  used  to  select  any  of  the  scene  segments  26 
for  viewing.  The  entire  scene  22  can  be  viewed  as  a 
sequence  of  individual  segments  26  by  utilizing  the 
controller  52  to  scan  through  the  light  valves  34  one 
after  the  other. 

Figure  1  shows  a  one-dimensional  array  of  light 
valves  34.  A  two-dimensional  array  of  light  valves  34 
may  also  be  employed,  as  shown  in  Figure  3. 

The  image  of  the  selected  segment  26  is  trans- 
mitted  to  a  planar  sensor  54  by  an  optical  fiber  bundle 
56  in  optical  communication  with  the  array  of  light 
valves  34  at  a  connector  57.  The  planar  sensor  54  is 
preferably  a  focal  plane  array  (FPA)  sensor  formed  of 
a  plurality  of  individual  sensor  elements  58,  as  shown 
in  Figure  4.  The  sensor  elements  58  are  normally  ar- 
ranged  in  a  two-dimensional  array,  such  as  256  x  256 
element  array. 

The  planar  sensor  54  may  be  of  any  type  oper- 
able  at  the  wavelength  of  the  energy  from  the  scene 
22  that  is  to  be  used  to  image  the  scene.  In  a  typical 
case,  the  sensor  54  is  an  InSSe  sensor  to  image  in  the 
infrared  range,  which  is  known  in  the  art  for  other  ap- 
plications.  Such  a  sensor  54  is  usually  cooled  to  cryo- 
genic  temperature  to  improve  its  efficiency  of  opera- 
tion  and  sensitivity,  and  is  attached  toadewar60that 
cools  the  sensor  54  in  operation.  Each  of  the  sensor 
elements  58  produces  an  output  signal  that  is  provid- 
ed  to,  and  processed  by,  a  computer  61.  The  comput- 
er  61  ,  typically  a  dedicated  microprocessor,  also  con- 
trols  and  integrates  the  operation  of  the  light  valve 
controller  52. 

Figure  4  illustrates  the  manner  of  directing  the 
appropriate  image  from  the  light  valve  34  to  the  indi- 
vidual  sensor  element  58.  The  optical  fiber  bundle  56 
is  composed  of  a  plurality  of  optical  fiber  cables  62. 
The  plurality  of  optical  fiber  cables  62  is  preferably 
equal  in  number  to  the  plurality  of  light  valves  34. 
(Only  three  of  the  light  valves  34  and  three  of  the  opt- 
ical  fiber  cables  62  are  shown  in  Figure  4.) 

Each  of  the  optical  fiber  cables  62  includes  a  plur- 
ality  of  optical  fibers  64.  In  the  preferred  approach, 
the  number  of  optical  fibers  64  in  each  of  the  optical 
fiber  cables  62  is  equal  in  number  to  the  number  of 
sensor  elements  58.  For  example,  in  the  case  of  the 
256  x  256  array  of  sensor  elements  58,  there  are 
65,536  optical  fibers  64  in  each  of  the  optical  fiber 
cables  62. 

The  light  valves  34  may  be  considered  to  be  div- 
ided  into  a  plurality  of  pixels  66.  Preferably,  the  pixel 
array  of  the  light  valve  34  is  the  same  numerical  size 
(X,Y)  as  the  array  of  sensor  elements  58.  That  is,  if 
the  sensor  elements  58  are  arranged  in  a  256  x  256 
array,  the  pixels  66  of  the  light  valve  34  are  also  ar- 
ranged  in  a  256  x  256  array. 

In  this  preferred  approach  wherein  the  numerical 
array  sizes  of  the  arrays  of  pixels  66  and  the  sensor 
elements  58  are  the  same,  the  optical  fiber  64  con- 
nects  the  corresponding  pixel  66  and  sensor  element 

58.  Thus,  one  of  the  optical  fibers  extends  from  the 
pixel  66  located  at  (x,y)  of  the  pixel  array  of  the  first 
of  the  light  valves  34  to  the  sensor  element  58  located 
at  (x,y)  of  the  sensor  element  array,  as  part  of  the  first 

5  optical  fiber  cable  62.  Another  optical  fiber  64  extends 
from  the  pixel  66  located  at  (x,y)  of  the  pixel  array  of 
the  second  of  the  light  valves  34  to  the  sensor  ele- 
ment  58  located  at  (x,y)  of  the  sensor  element  array, 
as  part  of  the  second  optical  fiber  cable  62.  This  pat- 

io  tern  repeats,  until  an  optical  fiber  runs  from  the  (x,y) 
pixel  of  each  light  valve  34  to  the  same  sensor  ele- 
ment  58  located  at  (x,y)  of  its  array. 

Figure  5  shows  the  manner  in  which  multiple  opt- 
ical  fibers  64  feed  their  outputs  into  a  single  sensor 

15  elenent  58.  The  optical  fibers  64  are  preferably  made 
sufficiently  smaller  in  size  than  the  individual  sensor 
elements  58  so  that  multiple  optical  fibers  64  can  be 
placed  into  a  facing  relation  with  the  single  sensor  ele- 
ment  58.  In  a  typical  case,  each  optical  fiber  64  has 

20  a  diameter  of  about  125  micrometers,  while  the  sen- 
sor  element  58  is  square  in  plan  view  with  a  side  of 
about  400  micrometers  or  less.  There  is  easily  suffi- 
cient  room  to  mount  1  0  or  more  optical  fibers  64  in  a 
facing  relationship  with  the  single  sensor  element  58, 

25  as  shown  in  Figure  5. 
The  optical  fiber  64  is  attached  to  the  rear  plane 

32  of  the  light  valve  34  at  one  end  by  an  optical  fiber 
face  plate  68,  and  at  the  other  end  to  the  front  face  of 
the  planar  sensor  54  by  another  optical  fiber  face 

30  plate  70.  Such  a  face  plate  68  or  70  can  be  obtained 
commercially,  or  made  by  casting  an  optical  fiber  pot- 
ting  compound  around  the  ends  of  the  optical  fibers, 
and  then  cutting  and  polishing  the  facing  end  of  the 
potting  compound. 

35  In  operation,  a  particularlightvalve  34  is  selected 
by  the  controller  52  for  viewing  of  its  scene  segment 
26.  That  selected  scene  segment  is  constantly  im- 
aged  by  the  optical  system  28  onto  the  rear  plane  32 
of  the  selected  light  valve  34.  The  selected  scene  seg- 

40  ment  is  carried  to  the  sensor  54  on  a  pixel-by-pixel  to 
element-by-element  basis,  through  the  optical  fibers 
64.  The  resulting  image  is  provided  to  the  computer 
61,  which  combines  that  information  with  the  identify 
of  the  selected  scene  segment. 

45  In  a  preferred  application,  a  field  of  view  of  a  3  de- 
gree  by  30  degree  scene  is  required,  with  an  angular 
resolution  of  0.2  milliradians.  A  256  x  256  focal  plane 
sensor  array  is  used.  The  light  valve  assembly  is  a 
one-dimensional  array  of  1  0  light  valves  34,  as  shown 

so  in  Figure  2,  each  having  a  3  degree  by  3  degree  scene 
segment  field  of  view.  The  entire  3  degree  by  30  de- 
gree  field  of  view  of  the  scene  is  achieved  by  scan- 
ning  through  the  10  light  valves  34.  The  sensor  sys- 
tem  has  no  moving  parts. 

55  Although  a  particular  embodiment  of  the  inven- 
tion  has  been  described  in  detail  for  purposes  of  illus- 
tration,  various  modifications  may  be  made  without 
departing  from  the  spirit  and  scope  of  the  invention. 

4 
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Accordingly,  the  invention  is  not  to  be  limited  except 
as  by  the  appended  claims. 

Claims 

1.  A  sensor  system,  comprising: 
sensor  means  for  producing  an  output  re- 

sponsive  to  an  energy  input; 
means  for  d  ivid  ing  a  scene  into  at  least  two 

scene  segments,  each  scene  segment  compris- 
ing  a  portion  of  the  scene;  and 

means  for  controllably  directing  one  scene 
segment  at  a  time  to  the  sensor  means. 

2.  The  sensorsystem  of  claim  1,  wherein  the  sensor 
means  includes  an  array  of  sensor  elements. 

3.  The  sensorsystem  of  claim  1,  wherein  the  means 
for  dividing  includes  an  optical  system  that  focus- 
es  the  scene  onto  the  means  for  controllably  di- 
recting  such  that  different  scene  segments  are 
focused  onto  various  portions  of  the  means  for 
controllably  directing. 

4.  The  sensorsystem  of  claim  3,  wherein  the  means 
for  controllably  directing  controllably  permits 
scene  segments  to  be  transmitted  to  the  sensor 
means. 

5.  The  sensorsystem  of  claim  1,  wherein  the  means 
for  controllably  directing  includes  at  least  two 
controllable  light  valves. 

6.  A  sensor  system,  comprising: 
sensor  means  for  sensing  a  signal,  the 

sensor  means  comprising  an  array  of  sensor  ele- 
ments,  each  of  which  produces  an  output  respon- 
sive  to  an  energy  input; 

light  valve  means  for  controllably  selecting 
a  scene  segment  from  a  scene  focused  onto  the 
light  valve  means  to  be  transmitted  to  the  sensor 
means; 

light  transmission  means  for  conducting 
an  image  energy  of  a  selected  scene  segment 
from  the  light  valve  means  to  the  sensor  means; 
and 

optical  means  for  focusing  a  scene  onto 
the  light  valve  means. 

7.  The  sensorsystem  of  claim  6,  wherein  the  sensor 
elements  comprise  a  focal  plane  array  arranged 
into  an  array  of  pixels. 

8.  The  sensor  system  of  claim  6,  wherein  the  light 
transmission  means  includes  an  optical  fiber 
bundle  comprising  an  optical  fiber  cable  extend- 
ing  from  the  sensor  to  the  light  valve  means,  the 

optical  fiber  cable  having  an  optical  fiber  for  each 
sensor  element  of  the  sensor  array. 

9.  A  sensor  system,  comprising: 
5  a  sensor  comprising  a  planar  array  of  sen- 

sor  elements,  each  of  which  produces  an  output 
responsive  to  an  energy  input; 

at  least  two  light  valves; 
a  controller  that  selects  one  of  the  light 

10  valves  at  a  time  to  transmit  energy  of  a  scene 
segment  impinging  upon  the  light  valve; 

an  optical  fiber  bundle  comprising  an  opt- 
ical  fiber  cable  for  each  light  valve  extending  from 
the  sensor  to  the  respective  light  valve,  each  opt- 

15  ical  fiber  cable  having  an  optical  fiber  for  each 
element  of  the  sensor  array;  and 

a  lens  that  focuses  a  scene  onto  the  light 
valves,  such  that  a  segment  of  the  scene  is  im- 
aged  onto  each  of  the  light  valves. 

20 
10.  The  sensorsystem  of  claim  9,  wherein  the  optical 

fibers  of  each  optical  fiber  cable  are  arranged  to 
map  the  energy  impinging  upon  a  location  of  one 
of  the  light  valves  to  a  corresponding  respective 

25  planar  sensor  element  of  the  sensor  array. 
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