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variable  amplitude  in  dependency  upon  the 
optical  images.  The  image  processing  circuit 
comprises  a  classifying  circuit  responsive  to  the 
first  and  the  second  image  signal  successions  for 
classifying  the  amplitudes  of  the  second  image 
signals  into  classified  image  signal  successions 
falling  within  a  predetermined  number  of 
amplitude  ranges  which  are  determined  with 
reference  to  the  first  image  signal  succession, 
respectively.  The  image  data  transmission  system 
further  comprises  an  encoding  circuit  coupled  to 
the  classifying  circuit  for  individually  encoding 
the  classified  image  signals  into  encoded  signal 
successions,  respectively,  and  combining  unit  for 
combining  the  encoded  signal  successions  into 
the  processed  signal  succession. 

Description 

Background  of  the  Invention: 
This  invention  relates  to  an  image  data  trans- 

mission  system  for  use  in  combination  with  a 
craft,  such  as  a  spacecraft,  an  aircraft,  or  the  like, 
flying  over  an  object  zone  which  may  be  a  ground 
surface  of  the  earth  or  the  like. 

An  image  data  transmission  system  of  the  type 
described,  comprises  an  image  pickup  system  for 
sensing  the  object  zone  on  board  a  craft  flying 
over  the  object  zone  along  a  flight  path.  A  recent 
requirement  is  to  provide  a  topographic  or  a  like 
image  at  a  high  resolution  so  as  to  get  a  precise 
topography  or  the  like.  This  requirement  gives 
rise  to  an  increase  of  a  succession  of  image 
signals  picked  up  on  board  the  craft.  Such  an 
image  data  transmission  system  is  therefore  in 
need  of  data  compression  process.  As  a  typical 
one  of  such  data  compression  processes,  a  pre- 
dictive  encoding  unit  is  well  known.  As  will  later 
be  described  with  reference  to  a  few  figures  of  the 
accompanying  drawing,  a  conventional  predictive 
encoding  unit  is  hard  to  follow  a  drastic  amplitude 
variation  of  image  signals. 

In  US  —  A—  3,997,795  there  is  described  an 
image  data  transmission  system  comprising  two 
matrices  of  photocells  arranged  in  parallel  on  a 
projection  plane  at  a  spaced  relation  to  each 
other.  Image  optical  signals  are  converted  by  the 
matrices  into  electrical  signals.  The  electrical 
signals  are  processed  to  detect  the  drift  of  an 
aerial  camera  which  might  occur  relative  to  a 
flight  direction.  An  exposure  regulator  controls  an 
exposure  time  by  detecting  a  minimum  value  of 
photocell  outputs  and  by  controlling  a  shutter  and 
a  balance  of  contrast  is  obtained  without  essen- 
tially  varying  the  contrast. 

There  is  no  provision  for  following  a  drastic 
change  of  image  signals  and  for  obtaining  a  high 
resolution  image,  classifying  an  image  signal,  or 
individually  encoding  the  classified  signal  succes- 
sions. 

It  is  an  object  of  this  invention  to  provide  an 
image  data  transmission  system  which  is  capable 
of  effectively  deriving  a  high  resolution  image  of 
an  object  zone  by  a  simple  structure. 

It  is  another  object  of  this  invention  to  provide 
an  image  data  transmission  system  which  is 
capable  of  following  a  drastic  amplitude  variation 
of  image  signals. 

An  image  data  transmission  system  according 
to  this  invention  is  for  use  in  combination  with  a 
craft  capable  of  flying  along  a  flight  path  over  an 
object  zone.  The  image  data  transmission  system 
comprises  an  image  pickup  apparatus  carried  by 
the  craft  for  picking  up  optical  images  from  the 
object  zone  to  produce  a  succession  of  first  image 
signals  representative  of  the  optical  images  and  a 
succession  of  second  image  signals  having  a 
predetermined  delay  time  relative  to  the  first 
image  signals  and  image  processing  circuit  for 
processing  the  first  and  the  second  image  signal 
successions  into  a  processed  signal  succession. 
Each  of  the  first  and  second  image  signals  has  a 
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Brief  Description  of  the  Drawing: 
Fig.  1  is  a  schematic  view  of  a  topographic  area 

20  and  a  craft  for  use  in  describing  a  conventional 
image  pickup  system; 

Fig.  2  is  a  block  diagram  of  a  conventional 
image  data  transmission  system; 

Fig.  3  is  a  view  for  use  in  describing  an  image 
25  signal  succession  produced  in  the  image  pickup 

system  illustrated  in  Fig.  1  ; 
Fig.  4  is  a  detailed  view  of  a  part  of  the  image 

signal  succession  illustrated  in  Fig.  3; 
Fig.  5  is  a  schematic  view  for  use  in  describing 

30  an  image  pickup  system  operable  as  a  part  of  this 
invention; 

Fig.  6  is  a  block  diagram  of  an  image  data 
transmission  system  according  to  a  first  embodi- 
ment  of  this  invention; 

35  Fig.  7  is  a  histogram  illustrative  of  an  amplitude 
distribution  of  the  image  signal  succession  illus- 
trated  in  Fig.  4; 

Fig.  8  shows  a  block  diagram  of  a  signal 
classifying  unit  operable  as  a  part  of  the  image 

40  data  transmission  system  illustrated  in  Fig.  6 
together  with  a  pair  of  sample/hold  units; 

Fig.  9  shows  waveforms  for  use  in  describing 
operation  of  the  signal  classifying  unit  illustrated 
in  Fig.  8; 

45  °  Fig.  10  shows  a  block  diagram  of  a  combining 
unit  operable  as  another  part  of  the  image  data 
transmission  system  illustrated  in  Fig.  6  together 
with  a  pair  of  encoding  units; 

Fig.  1  1  shows  waveforms  for  use  in  describing 
50  operation  of  the  combining  unit  illustrated  in  Fig. 

10; 
Fig.  12  is  a  block  diagram  of  a  terrestrial  station 

for  use  in  combination  with  the  image  data 
transmission  system  illustrated  in  Fig.  6; 

55  Fig.  13  is  a  block  diagram  of  a  separating  unit 
operable  as  a  part  of  the  terrestrial  station  illus- 
trated  in  Fig.  12; 

Fig.  14  is  a  block  diagram  of  an  image-  data 
transmission  system  according  to  a  second 

60  embodiment  of  this  invention; 
Fig.  15  shows*  a  block  diagram  of  a  signal 

classifying  unit  operable  as  a  part  of  the  image 
data  transmission  system  illustrated  in  Fig.  14 
together  with  a  pair  of  encoding  units; 

65  Fig.  16  is  a  block  diagram  of  a  part  of  a  modified 
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impossible  to  send  the  encoded  image  data  to  the 
terrestrial  station.  In  any  event,  the  optical  images 
of  the  partial  zone  P  are  transduced  to  the  electri- 
cal  signals  by  the  photoelectric  transducing 
member  29  and  are  transmitted  in  the  form  of  the 
digital  image  data  succession  from  the  signal 
processing  circuit  30  to  the  terrestrial  station. 

Turning  to  Figs.  3  and  4,  a  succession  of  the 
image  signals  is  exemplified  which  is  produced  as 
the  electrical  signals  by  the  photoelectric  trans- 
ducing  member  29.  The  image  signals  appear  in 
synchronism  with  a  predetermined  sampling 
pulse  sequence  having  a  sampling  frequency  and 
have  amplitudes  variable  in  proportion  to  the 
optical  images  received  by  the  photoelectric 
transducing  member  29.  The  image  signal 
succession  can  be  obtained  by  scanning  the 
photoelectric  transducing  member  29  with  a  scan- 
ning  period  T  by  the  use  of  the  sampling  pulse 
sequence.  At  any  rate,  it  is  possible  to  understand 
that  the  illustrated  image  signal  succession  is 
subjected  to  pulse  amplitude  modulation.  It  is 
assumed  that  the  image  of  cloud  or  snow  is 
represented  by  the  image  signals  having 
amplitudes  near  to  a  first  predetermined  level  LH. 
Likewise,  a  land  image  is  represented  by  the 
image  signals  having  amplitudes  near  to  a  second 
predetermined  level  LL. 

In  order  to  transmit  data  at  a  restricted  data 
speed,  the  image  data  transmission  system 
requires  a  data  compression  process.  A  predictive 
encoding  unit  is  often  used  for  the  data  compres- 
sion  process.  The  predictive  encoding  unit  pre- 
liminarily  predicts  from  a  current  or  present 
amplitude  of  the  image  signal  a  next  following 
amplitude  thereof  as  a  predicted  amplitude  and 
encodes  a  differential  component  between  the 
current  and  the  predicted  amplitudes  as  well 
known  in  the  art. 

The  amplitudes  of  the  illustrated  image  signal 
succession  (Fig.  4)  are  abruptly  and  drastically 
varied  with  time,  as  readily  understood  from  the 
above.  Under  the  circumstances,  the  conven- 
tional  predictive  encoding  unit  is  hard  to  follow  a 
drastic  amplitude  variation  which  rises  from  a  low 
level  L,  to  a  high  level  L2  or  falls  from  another 
high  level  L4  to  another  low  level  L5.  As  a  result, 
the  drastic  amplitude  variation  of  the  image 
signal  causes  level  deviations  between  the  pre- 
dicted  level  depicted  at  L3  and  a  real  level  of  the 
first-mentioned  low  level  L2  or  between  the  pre- 
dicted  level  of  L6  and  a  real  level  of  the  last- 
mentioned  low  level  Ls,  respectively. 

Referring  now  to  Fig.  5,  description  will  be 
made  of  an  image  pickup  system  for  use  as  a  part 
of  an  image  data  transmission  system  according 
to  this  invention.  The  image  pickup  system  com- 
prises  similar  parts  designated  by  like  reference 
numerals.  The  image  pickup  apparatus  24  is 
carried  on  the  craft  25  flying  over  the  object  zone 
26  at  the  velocity  v  along  a  flight  path. 

The  apparatus  24  comprises  the  optical  system 
27  directed  towards  the  object  zone  26.  The 
optical  system  27  forms  optical  images  of  the 
object  zone  26  on  the  focussing  area  28.  The 

encoding  circuit  operable  as  another  part  of  the 
image  data  transmission  system  illustrated  in  Fig. 
14; 

Fig.  17  shows  a  block  diagram  of  a  combining 
unit  operable  as  still  another  part  of  the  image  5 
data  transmission  system  illustrated  in  Fig.  14 
together  with  a  pair  of  encoding  units; 

Fig.  18  is  a  block  diagram  of  a  terrestrial  station 
for  use  in  combination  with  the  image  data 
transmission  system  illustrated  in  Fig.  14;  and  w 

Fig.  19  is  a  block  diagram  of  an  image  data 
transmission  system  according  to  a  third  embodi- 
ment  of  this  invention. 

Description  of  the  Preferred  Embodiments:  is 
Referring  to  Figs.  1  and  2,  description  will  be 

made  as  regards  a  conventional  image  data  trans- 
mission  system  and  a  conventional  image  pickup 
system  in  order  to  facilitate  an  understanding  of 
this  invention.  zo 

Referring  to  Fig.  1,  an  image  pickup  system 
comprises  an  image  pickup  apparatus  24  carried 
on  a  spacecraft  or  a  like  craft  which  is  symboli- 
cally  depicted  at  25.  It  is  assumed  that  the  craft  25 
flies  over  an  object  zone  26  at  a  velocity  y  (meter/  25 
second)  along  a  flight  path  and  that  the  image 
pickup  apparatus  24  serves  to  pick  up  an  optical 
image  from  the  object  zone  26  as  will  later 
become  clear  as  the  description  proceeds.  The 
apparatus  24  comprises  an  optical  system  27  @  30 
directed  towards  the  object  zone  26.  The  optical 
system  27  has  a  focussing  area  28.  The  object 
zone  26  is  divided  transversely  of  the  flight  path 
into  a  plurality  of  partial  zones  from  which  a 
plurality  of  optical  images  are  picked  up,  respec-  35 
tively.  One  of  the  partial  zones  lies  right  under  the 
craft  25  as  a  "right  under  partial  zone  P". 

A  photoelectric  transducing  member  29  is  dis- 
posed  on  the  focussing  area  28  to  transduce  the 
optical  images  into  electrical  signals.  The  photo-  40 
electric  transducing  member  29  may  be,  for 
example,  a  linear  array  of  charge  coupled  devices 
known  as  CCD.  The  optical  system  27  picks  up  the 
optical  images  from  the  partial  zone  P  to  focus  the 
same  on  the  photoelectric  transducing  member  45 
29.  @ 

Referring  to  Fig.  2  together  with  Fig.  1,  the 
photoelectric  transducing  member  29  is  for  use  in 
combination  with  a  signal  processing  circuit  30. 
The  signal  processing  circuit  30  comprises  a  so 
signal  processing  unit  31  for  encoding  the  electri- 
cal  signals  derived  from  the  photoelectric  trans- 
ducing  member  29  into  a  succession  of  encoded 
image  data.  Depending  on  the  circumstances,  the 
encoded  data  may  be  called  image  signals.  A  data  55 
recorder  32  is  for  storing  the  encoded  image  data 
succession. 

A  transmitter  33  is  for  reading  the  encoded 
image  data  succession  out  of  the  data  recorder  32 
and  for  transmitting  the  encoded  image  data  60 
succession  through  an  antenna  34  towards  a 
terrestrial  station  (not  shown)  as  a  digital  image 
data  succession.  The  encoded  data  succession  is 
accumulated  in  the  data  recorder  32  while  the 
craft  25  is  at  a  flight  position  from  which  it  is  65 
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and  a  classifying  unit  45  for  classifying  the 
amplitudes  of  the  second  image  signals  into  the 
two  classified  image  signals. 

The  reference  signal  generating  circuit  44  com- 
5  prises  a  reference  voltage  signal  generating  unit 

46  for  generating  a  plurality  of  reference  voltage 
signals,  (n  —  1)  in  number.  The  number  n  is  thirty- 
two  for  the  example  depicted  in  Fig.  4.  A  level 
detecting  unit  47  is  for  detecting  each  level  of  the 

io  first  image  signals  to  provide  a  plurality  of 
amplitude  ranges,  n  in  number,  with  reference  to 
the  reference  voltage  signals.  A  counter  48  and  a 
reference  signal  generating  unit  49  are  for  pro- 
ducing  the  reference  signal  in  the  manner  which 

is  will  presently  become  clear. 
The  encoding  circuit  42  comprises  a  sample/ 

hold  unit  51  ,  an  encoding  unit  52  for  encoding  the 
classified  image  signals  within  one  of  the  two 
amplitude  ranges,  another  sample/hold  unit  53, 

20  and  another  encoding  unit  54  for  encoding  the 
classified  image  signals  within  the  other  of  the 
two  amplitude  ranges. 

The  first  image  signals  derived  from  the  photo- 
electric  transducing  member  35  are  supplied  to 

25  the  level  detecting  unit  47.  The  level  detecting  unit 
47  serves  like  a  pulse-height  analyzer  or  A/D 
converter  of  a  parallel  comparison  type  well 
known  in  the  art.  The  level  detecting  unit  47 
divides  each  first  image  signal  into  one  of  the  n 

30  amplitude  ranges.  The  counter  48  is  for  counting 
the  numbers  of  the  divided  image  signals  in  the 
respective  amplitude  ranges  during  a  predeter- 
mined  duration,  for  example,  a  scanning  or  time 
period  T  (Fig.  3)  of  the  photoelectric  transducing 

35  member  35. 
Referring  to  Fig.  7,  the  counter  48  produces  the 

numbers  in  the  manner  therein  when  the  first 
image  signals  have  the  amplitudes  exemplified  in 
Fig.  4.  If  the  cloud  partially  hangs  over  the  object 

40  zone  26,  the  first  image  signals  have  two  peaks  of 
frequencies  of  occurrence  at  low  and  high 
amplitudes,  as  shown  in  Fig.  7.  Thus,  the  first 
image  signals  have  not  a  uniform  amplitude 
distribution  but  exhibits  a  double-humped  dis- 

45  tribution.  Accordingly,  the  first  image  signals  can 
be  classified  into  a  high  amplitude  image  signal 
group  and  a  low  amplitude  image  signal  group  by 
selecting  a  preferable  threshold  level  inter- 
mediate  between  the  high  and  the  low  amplitudes 

so  LH  and  Lu  (Fig.  4). 
In  order  to  determine  the  threshold  level 

according  to  the  numbers  given  by  the  counter 
48,  various  methods  are  proposed  in  the  art.  As  a 
simple  method,  the  amplitudes  which  more  fre- 

55  quently  appear  are  collectively  discriminated 
from  the  amplitudes  which  less  frequently 
appear.  The  more  and  the  less  frequently  appear- 
ing  amplitudes  are  classified  into  the  image  signal 
groups  of  the  high  amplitude  and  the  low 

60  amplitude  with  the  threshold  level  set  at  an 
average  value  between  the  more  and  the  less 
frequently  appearing  amplitudes.  With  respect  to 
the  characteristic  depicted  in  Fig.  7,  the  most  and 
the  least  frequently  appearing  amplitudes  are 

65  level  11  and  level  30,  respectively.  The  threshold 

photoelectric  transducing  member  29  and  an 
additional  photoelectric  transducing  member  35 
are  disposed  in  parallel  on  the  focussing  area  28 
transversely  of  the  flight  path.  The  additional 
photoelectric  transducing  member  35  is  scanned 
simultaneously  with  the  first-mentioned  photo- 
electric  transducing  member  29. 

With  this  structure,  the  object  zone  26  is  divided 
transversely  of  the  flight  path  into  a  plurality  of 
partial  zones.  Partial  optical  images  are  picked  up 
to  be  focussed  on  the  same  focussing  area  28 
from  the  respective  partial  zones.  By  way  of 
example,  only  the  right  under  partial  zone  P  and  a 
forward  partial  zone  Q  are  illustrated.  The  right 
under  and  the  forward  partial  zones  P  and  Q  are 
spaced  apart  from  each  other  at  W  (meter)  along 
the  flight  path  on  the  object  zone  26.  Thus,  the 
photoelectric  transducing  members  35  and  29 
transduce  the  optical  images  picked  up  from  the 
forward  partial  zone  Q  and  the  right  under  partial 
zone  P  to  first  image  signals  and  second  image 
signals,  respectively. 

More  particularly,  the  first  image  signals  are 
derived  by  the  photoelectric  transducing  member 
35  at  a  time  duration  t  (=  W/v)  (seconds)  before 
the  right  under  partial  zone  P  is  picked  up  by  the 
photoelectric  transducing  member  29.  The  first 
image  signals  may  be  regarded  as  being  identical 
with  the  second  image  signals  because  the  time 
duration  x  is  short.  The  time  duration  x  is  a 
predetermined  time  delay  which  the  seond  image 
signals  have  relative  to  the  first  image  signals  and 
which  is  determined  primarily  by  a  spacing 
between  the  photoelectric  transducing  members 
29  and  35  and  additionally  by  the  velocity  v,  a 
height  of  the  craft  25  (Fig.  5)  over  the  object  zone 
26,  and  a  focal  length  of  the  optical  system  27. 
The.  second  image  signals  which  will  be  derived 
from  the  photoelectric  transducing  member  29 
after  the  time  duration  x  can  be  effectively  pro- 
cessed  with  reference  to  the  first  image  signals 
derived  from  the  photoelectric  transducing 
member  35. 

Referring  to  Fig.  6,  an  image  data  transmission 
system  according  to  a  first  embodiment  of  this 
invention  comprises  the  above-mentioned  image 
pickup  apparatus  24  and  an  image  processing 
circuit  40.  The  photoelectric  transducing  mem- 
bers  29  and  35  are  for  use  in  combination  with  the 
image  processing  circuit  40.  The  image  pro- 
cessing  circuit  40  serves  as  a  part  of  the  image 
data  transmission  system  and  comprises  a  signal 
classifying  circuit  41  for  classifying  amplitudes  of 
the  second  image  signals  into  classified  image 
signal  successions  which  fall  within  a  predeter- 
mined  number  of  amplitude  ranges,  such  as  two 
amplitude  ranges.  An  encoding  circuit  42  is  for 
individually  encoding  the  classified  image  signals 
into  encoded  image  signals,  respectively.  A  com- 
bining  unit  or  a  multiplexer  43  is  for  combining  or 
multiplexing  the  encoded  image  signals  into  the 
processed  signals. 

The  classifying  circuit  41  comprises  a  reference 
signal  generating  circuit  44  for  generating  a  ref- 
erence  signal  to  define  the  two  amplitude  ranges 
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60  and  61  operable  in  response  to  the  sampling 
pulses.  The  comparator  58  compares  the 
amplitude  of  each  second  image  signal  with  the 
reference  signal  level  and  produces,  as  a  com- 
parator  output  signal,  a  logic  level  "1"  when  the 
amplitude  of  the  second  image  signal  exceeds  the 
reference  signal  level,  as  illustrated  in  Fig.  9(b). 
Otherwise,  a  logic  "0"  level  is  produced  from  the 
comparator  58.  The  comparator  output  signal  is 
delivered  direct  to  the  AND  gate  60  and  to  the 
AND  gate  61  through  the  inverter  59. 

Inasmuch  as  the  AND  gates  60  and  61  are 
supplied  with  the  sampling  pulses  as  mentioned 
before,  the  comparator  output  signals  are  sent  as 
a  first  additional  sampling  pulse  sequence 
through  the  AND  gate  60  to  the  sample  hold  unit 
51  in  timed  relation  to  the  sampling  pulses,  as 
illustrated  in  Fig.  9(d),  when  the  comparator 
output  signal  takes  the  logic  "1"  level.  Otherwise, 
the  comparator  output  signal  is  sent  as  a  second 
additional  sampling  pulse  sequence  through  the 
inverter  59  and  the  AND  gate  61  to  the  sample/ 
hold  unit  53,  as  illustrated  in  Fig.  9(e). 

The  first  and  the  second  additional  sampling 
pulses  serve  to  further  sample  high  amplitude 
ones  of  the  image  signals  and  low  amplitude  ones 
of  the  image  signals,  respectively,  in  a  manner  to 
be  described  later. 

The  sample/hold  unit  51  holds  a  level  of  a 
current  one  of  the  image  signals  in  response  to 
the  first  additional  sampling  pulse  sequence.  In 
other  words,  a  former  level  is  kept  in  the  sample/ 
hold  unit  51  as  long  as  the  first  additional  sam- 
pling  pulse  sequence  is  not  received.  More  speci- 
fically,  the  levels  of  the  second  image  signals  Su 
S2,  and  S3  are  held  in  the  sample/hold  unit  51  in 
response  to  the  first  additional  sampling  pulses 
P1f  P2,  and  P3  appearing  at  each  of  time  instants  t1f 
t2,  and  t3,  respectively.  For  example,  the  level  kept 
at  the  time  instant  t4  lasts  until  a  time  instant  t7,  as 
illustrated  in  Fig.  9(f).  Similarly,  the  sample/hold 
unit  53  holds  the  level  of  the  current  second 
image  signal  in  response  to  the  second  additional 
sampling  pulses.  Each  level  lasts  during  absence 
of  the  second  additional  sampling  pulse,  as 
shown  in  Fig.  9(g).  Thus,  the  sample/hold  units  51 
and  53  produce  first  and  second  step-shaped 
signals  (Figs.  9(f)  and  9(g))  corresponding  to 
variations  of  the  high  amplitude  and  the  low 
amplitude  image  signal  groups,  respectively. 

As  described  above,  if  the  threshold  level  is 
equal  to  the  maximum  amplitude  of  the  first 
image  signals,  all  of  the  second  image  signals 
pass  through  the  sample/hold  unit  53  as  the 
second  step-shaped  signal. 

With  respect  to  the  first  and  the  second  step- 
shaped  signals,  the  variation  of  levels  is 
extremely  small  as  compared  with  amplitude 
differences  between  two  adjacent  ones  of  the 
second  image  signals  depicted  in  Fig.  9(a).  For 
example,  a  maximum  one  of  the  amplitude 
differences  may  be  assumed  to  be  equal  to  30,  as 
understood  from  Fig.  7.  On  the  other  hand,  a 
maximum  one  of  the  level  variations  of  each  of 
the  first  and  the  second  step-shaped  signals  (Figs. 

level  may  therefore  be  set  at  a  level  (30  +  11)/2  = 
20.5.  The  reference  signal  generating  unit  49  may 
carry  out  the  above-mentioned  operation  and 
generates  as  the  reference  signal  a  threshold  level 
signal  representative  of  the  threshold  level.  s 

In  another  method,  the  threshold  level  is  pre- 
cisely  determined  in  comparison  with  the  above- 
mentioned  method.  More  particularly,  the  least 
frequently  appearing  amplitude  may  be  deter- 
mined  between  the  high  amplitude  signal  group  w 
and  the  low  amplitude  signal  group.  In  this  event, 
a  provisional  threshold  level  is  preliminarily 
determined  by  a  predictive  calculation  with  ref- 
erence  to  a  quantity  of  incident  light  in  the  optical 
system.  With  respect  to  the  characteristic  is 
depicted  in  Fig.  7,  the  provisional  threshold  level 
is  set  to  one  level  between  the  levels  14  and  26.  In 
general,  the  provisional  threshold  level  is  deter- 
mined  between  a  half  and  four-fifth  of  a  maxi- 
mum  level  of  the  image  signals  which  is  equal  to  20 
the  level  32  in  Fig.  7. 

Under  the  circumstances,  the  reference  signal 
generating  unit  49  determines  a  true  threshold 
level  by  monitoring  counts  or  numbers  of  the 
counter  48  which  indicate  frequencies  of  occurr-  25 
ence  in  the  respective  levels.  The  true  threshold 
level  may  be  specified  by  one  of  the  levels  that 
has  a  minimum  frequency  of  occurrence  between 
the  high  and  the  low  signal  groups.  For  this 
purpose,  comparison  of  the  frequencies  of  occurr-  30 
ence  is  successively  made  between  the  pro- 
visional  threshold  level  and  adjacent  ones  of  the 
levels  to  the  provisional  threshold  level  so  as  to 
decide  the  one  level  of  the  minimum  frequency  of 
occurrence  and  to  regard  the  one  level  as  the  true  35 
threshold  level.  The  true  threshold  level  is  pro- 
duced  as  the  reference  signal. 

As  shown  in  Fig.  7,  the  minimum  frequency  of 
occurrence  may  appear  over  a  plurality  of  the 
levels,  such  as  18  through  25,  continuous  to  one  40 
another.  A  middle  one  of  the  continuous  levels 
may  be  decided  as  the  true  threshold  level.  In  the 
example  being  illustrated,  the  true  threshold  level 
may  be  21.5  which  is  equal  to'a  half  of  the  sum  of 
18  and  25.  45 

If  the  first  image  signals  exhibit  no  double- 
humped  distribution,  the  threshold  level  is  set  to  a 
level  equal  to  the  maximum  amplitude  of  the  first 
image  signals.  The  threshold  level  is  renewed 
each  time  when  the  counter  48  is  renewed  at  a  so 
preselected  period,  for  example,  the  scanning 
period  T. 

Referring  back  to  Fig.  6  again  and  to  Figs.  8  and 
9  afresh,  the  reference  signal  is  sent  to  the  signal 
classifying  unit  45.  The  signal  classifying  unit  45  55 
has  a  first  input  terminal  55  for  receiving  the 
second  image  signals  (as  shown  in  Fig.  9(a)),  a 
second  input  terminal  56  for  receiving  the  ref- 
erence  signal,  and  a  third  input  terminal  57  (Fig.  8) 
for  receiving  sampling  pulses  as  illustrated  in  Fig.  60 
9(c).  The  sampling  pulses  are  supplied  in  syn- 
chronism  with  the  second  image  signals  from  a 
sampling  pulse  generator  (not  shown)  as  known 
in  the  art.  The  classifying  unit  45  comprises  a 
comparator  58  and  an  inverter  59  and  AND  gates  65 
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The  output  OR  gate  70  unites  the  first  and  the 
second  combinations  in  the  manner  illustrated  in 
Fig.  11(i)  into  a  combined  signal.  Furthermore,  the 
line  synchronizing  pulse  is  added  to  the  combined 

5  signal  in  the  multiplexer  43  as  well  known  in  the 
art. 

Referring  back  to  Fig.  6,  the  transmitter  33  adds 
a  line  synchronizing  pulse  to  the  combined  signal 
to  produce  the  processed  signal.  The  processed 

w  signal  is  transmitted  as  the  image  data  succession 
through  the  antenna  34  towards  the  terrestrial 
station. 

Referring  to  Fig.  12,  a  terrestrial  station  71 
serves  as  a  part  of  the  image  data  transmission 

is  system. 
The  image  data  succession  transmitted  from 

the  craft  is  received  at  an  antenna  72  and  sent  to  a 
demodulating  unit  73  so  as  to  be  demodulated 
into  a  demodulated  image  data  succession.  A 

20  discriminating  unit  74  extracts  the  discrimination 
pulse  from  the  demodulated  image  data  succes- 
sion  by  the  use  of  the  line  synchronizing  pulse. 
The  demodulated  image  data  succession  and  the 
extracted  discrimination  pulse  are  sent  to  a 

25  separating  unit  75. 
Referring  to  Fig.  13,  the  separating  unit  75  has  a 

first  input  terminal  76  for  receiving  the  demod- 
ulated  image  data  succession  and  a  second  input 
terminal  77  for  receiving  the  extracted  discrimina- 

30  tion  pulse.  The  separating  unit  75  comprises  an 
R—  S  flip-flop  circuit  78,  NAND  gates  79  and  80, 
and  AND  gates  81  and  82.  The  NAND  gate  79 
delivers  a  set  pulse  to  the  R  —  S  flip-flop  circuit  78 
when  the  extracted  discrimination  pulse  included 

35  in  the  demodulated  image  data  succession  is  a 
negative  going  pulse.  The  NAND  gate  80  delivers 
a  reset  pulse  to  the  R  —  S  flip-flop  circuit  78  when 
the  extracted  discrimination  pulse  included  in  the 
demodulated  image  data  succession  is  a  positive 

40  going  pulse.  Accordingly,  the  AND  gate  81  pro- 
duces  the  demodulated  image  data  succession 
which  follows  the  negative  going  pulse.  On  the 
contrary,  the  AND  gate  82  produces  the  demod- 
ulated  image  data  succession  which  follows  the 

45  positive  going  pulse.  As  a  result,  the  AND  gate  81 
is  enabled  only  when  the  demodulated  image 
data  succession  conveys  the  low  amplitude 
image  signals.  The  AND  gate  82  is  enabled  only 
when  the  demodulated  image  data  succession 

so  carries  the  high  amplitude  image  signals. 
Referring  back  to  Fig.  12,  the  low  amplitude 

image  signals  are  sent  to  a  decoding  unit  83  to  be 
decoded  into  a  decoded  low  amplitude  image 
data  succession.  Likewise,  a  decoding  unit  84 

55  decodes  the  high  amplitude  image  signals  into  a 
decoded  high  amplitude  image  data  succession. 
A  combining  unit  85  combines  the  decoded  low 
amplitude  image  data  succession  with  the 
decoded  high  amplitude  image  data  succession 

60  into  a  reproduced  image  signal  succession  which 
is  processed  in  an  image  processing  unit  86  in  the 
manner  known  in  the  art.  For  example,  the  repro- 
duced  image  signal  succession  is  subjected  to 
waveform  shaping  to  be  recorded  in  a  storage 

65  unit  (not  shown). 

9(f)  and  9(g))  is  equal  to  3  or  4.  Accordingly,  the 
encoding  units  52  and  54  (Fig.  6)  readily  and 
faithfully  trace  the  level  even  when  they  are 
similar  to  conventional  predictive  encoders  such 
that  quantized  signals  are  represented  by  a  few 
bits.  As  a  result,  encoding  can  be  carried  out  in 
each  of  the  encoding  units  52  and  54  with  a  high 
precision.  Anyway,  the  encoding  units  52  and  54 
deliver  first  and  second  encoded  image  signals  to 
the  multiplexer  43,  respectively. 

Referring  to  Fig.  10  together  with  Fig.  6,  the 
multiplexer  43  has  first  and  second  input  ter- 
minals  62  and  63  for  receiving  the  first  and  the 
second  additional  sampling  pulses  (Figs.  9(d)  and 
9(e)),  respectively,  and  a  third  input  terminal  64 
for  receiving  discrimination  pulses  as  will  become 
clear  presently.  The  multiplexer  43  comprises  an 
R  —  S  flip-flop  circuit  65,  an  OR  gate  66,  an  inverter 
67,  AND  gates  68  and  69,  and  an  output  OR  gate 
70. 

Referring  to  Fig.  11  together  with  Fig.  10,  the 
multiplexer  43  cooperates  with  the  encoding  units 
52  and  54  in  response  to  the  discrimination  pulses 
produced  in  synchronism  with  the  sampling 
pulses  illustrated  in  Fig.  9(c).  The  discrimination 
pulses  serve  to  discriminate  between  the  first 
encoded  image  signals  (Fig.  1  1  (b»  and  the  second 
encoded  image  signals  (Fig.  11  (c»  when  received 
at  the  terrestrial  station  as  will  later  be  described 
in  detail.  The  discrimination  pulses  may  be  either 
identical  with  the  sampling  pulses  or  delayed 
relative  to  the  sampling  pulses  and  are  placed  at 
positions  illustrated  in  Fig.  11  (a). 

The  first  and  the  second  encoded  image  signals 
should  be  arranged  in  hatched  areas,  with  a  time 
interval  left  between  two  adjacent  ones  of  the 
hatched  areas,  as  illustrated  in  Fig.  11(b).  The  first 
and  the  second  additional  sampling  pulses  are 
coincident  with  those  illustrated  in  Figs.  9(c)  and 
9(d),  respectively,  and  synchronized  with  the  lead- 
ing  edges  of  the  discrimination  pulses.  Under  the 
circumstances,  the  R  —  S  flip-flop  circuit  65  is  set 
and  reset  by  the  first  and  the  second  additional 
sampling  pulses  supplied  to  set  and  reset  ter- 
minals  S  and  R,  respectively.  Thus,  the  R  —  S  flip- 
flop  circuit  65  delivers  a  first  output  signal 
depicted  in  Fig.  11{e)  to  the  AND  gate  68  through 
a  positive  output  terminal  Q.  The  R  —  S  flip-flop 
circuit  65  also  supplies  the  AND  gate  69  from  a 
negative  output  terminal  Q  with  a  second  output 
signal  having  an  inverse  phase  relative  to  the  first 
output  signal  as  depicted  in  Fig.  1  1  (f  ). 

Enabled  by  the  first  output  signal,  the  AND  gate 
68  produces  a  first  combination  of  the  first 
encoded  image  signals  and  the  discrimination 
pulse  during  presence  of  the  first  output  signal  as 
depicted  in  Fig.  11(g).  The  discrimination  pulse 
takes  a  logic  "I"  level.  On  the  other  hand,  the  AND 
gate  69  is  enabled  by  the  second  output  signal 
and  supplied  with  an  inverted  discrimination 
pulse  through  the  invertor  67.  Accordingly,  the 
AND  gate  69  produces  a  second  combination  of 
the  second  encoded  image  signals  and  the 
inverted  discrimination  pulse  during  presence  of 
the  second  output  signal  as  depicted  in  Fig.  1  1(h). 
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dealing  with  the  parallel  digitized  signal  succes- 
sion  and  comprises  a  parallel  type  digital  com- 
parator  97  in  place  of  the  comparator  58  and  the 
inverter  59  described  in  conjunction  with  Fig.  8. 
The  parallel  type  digital  comparator  97  delivers  its 
output  to  the  AND  gates  60  and  61. 

Referring  back  to  Fig.  14,  the  reference  signal 
generating  unit  49  generates  a  parallel  digitized 
threshold  level  signal  of  N  (=  log2n)  bits  as  the 
reference  signal  when  the  counter  48  stops  count- 
ing  the  numbers  of  the  divided  image  signals  in  the 
respective  ones  of  the  n  amplitude  ranges. 

In  Fig.  15,  the  parallel  digitized  signal  succession 
is  delivered  to  the  input  terminal  55.  The  parallel 
digitized  threshold  level  signal  is  fed  to  the  input 
terminal  56.  The  digital  comparator  97  compares 
the  parallel  digitized  signal  succession  with  the 
parallel  digitized  threshold  level  signal  and  pro- 
duces  an  output  signal  of  a  logic  "I"  level  from  an 
output  terminal  98  when  the  parallel  digitized 
signal  succession  exceeds  the  parallel  digitized 
threshold  level  signal.  On  the  contrary,  the  digital 
comparator  97  produces  the  output  signal  of  the 
logic  "I"  level  from  another  output  terminal  99 
when  the  parallel  digitized  signal  succession  is 
less  than  the  parallel  digitized  threshold  level 
signal.  Accordingly,  the  AND  gates  60  and  61 
extract  the  sampling  pulses  in  synchronism  with 
the  output  signals  produced  from  the  output 
terminals  98  and  99,  respectively,  and  send  sam- 
pling  pulses  to  the  sample/hold  units  51  and  53, 
respectively.  Each  of  the  sample/hold  units  51  and 
53  may  be  a  D-type  flip-flop  circuit.  The  sample/ 
hold  units  51  and  53  produce  the  step-shaped 
signals  which  are  similar  to  those  depicted  in  Figs. 
9(f)  and  9(g)  for  the  high  amplitude  and  the  low 
amplitude  image  signal  groups,  respectively. 
-  Referring  back  to  Fig.  14  and  Fig.  16  afresh,  the 

modified  encoding  circuit  90  will  be  described  as 
regards  a  part  thereof  for  the  sample/hold  unit  51. 
The  illustrated  part  comprises  an  additional  delay 
unit  100  for  giving  the  step-shaped  signal  currently 
delivered  from  the  sample/hold  unit  51  as  a  current 
step-shaped  signal  a  predetermined  period  which 
corresponds  to  one  picture  element  of  the  photo- 
electric  transducing  member  29  (Fig.  14).  The 
additional  delay  unit  100  produces  a  delayed  step- 
shaped  signal.  A  subtracter  1  01  calculates  a  differ- 
ence  between  the  delayed  step-shaped  signal  and 
the  current  step-shaped  signal  and  produces  a 
difference  signal  of  a  differential  level  which  is 
equal  to  the  difference.  A  maximum  detecting  unit 
102  detects  a  maximum  value  of  the  differential 
levels  within  a  predetermined  interval,  for 
example,  the  time  period  T  in  response  to  the  time 
signal  produced  by  the  counter  48  (Fig.  14).  A 
range  discrimination  code  generator  103  is  for 
generating  a  range  discrimination  code  as  will  be 
described  later. 

The  maximum  detecting  unit  102  compares  the 
current  differential  level  with  the  former  maximum 
value  and  detects  the  current  differential  level  as  a 
new  maximum  value  when  the  current  differential 
levels  exceeds  the  former  maximum  value.  The 
maximum  detecting  unit  102  repeatedly  carries 

Referring  to  Fig.  14,  an  image  data  transmission 
system  according  to  a  second  embodiment  of  this 
invention  comprises  similar  parts  designated  by 
like  reference  numerals.  The  illustrated  image  data 
transmission  system  comprises  a  pair  of  prelimi-  5 
nary  signal  processing  units  87  and  88,  a  mode 
indicator  89,  and  a  modified  encoding  circuit  90,  all 
of  which  will  be  described  in  detail  in  the  following. 

The  electrical  signals  derived  from  the  photo- 
electric  transducing  members  35  and  29  are  sub-  io 
jected  to  amplification,  filtering,  waveform  shap- 
ing,  and  the  like  in  the  first  and  the  second 
preliminary  signal  processing  units  87  and  88, 
respectively,  and  are  delivered  as  the  first  and  the 
second  image  signal  successions  to  the  level  is 
detecting  unit  47  and  the  signal  classifying  unit  45, 
respectively.  The  first  image  signal  succession  is 
sent  through  the  level  detecting  unit  47  to  the 
counter  48.  In  the  manner  described  above,  the 
counter  48  individually  counts  the  numbers  of  the  zo 
respective  divided  image  signals  in  the  respective 
ones  of  the  n  amplitude  ranges  within  the  time 
period  J.  The  numbers  counted  for  the  respective 
amplitude  ranges  are  delivered  to  the  reference 
signal  generating  unit  49  and  to  the  mode  indicator  25 
89.  The  counter  48  furthermore  generates  a  time 
signal  which  lasts  during  count  of  the  counter  48 
and  sends  the  time  signal  to  the  modified  encod- 
ing  circuit  90  as  will  become  presently  clear. 

The  mode  indicator  89  is  operable  in  coopera-  30 
tion  with  the  modified  encoding  circuit  90,  the 
multiplexer  43,  and  the  counter  48  in  a  manner  to  a 
be  described  later. 

The  reference  signal  generating  unit  49  delivers 
the  reference  signal  to  the  signal  classifying  unit  45  35 
in  response  to  the  numbers  of  the  counter  48  as 
described  before.  The  illustrated  reference  signal 
generating  unit  49  produces  an  additional  ref- 
erence  signal  for  representing  that  the  second 
image  signals  are  classified  into  the  high  40 
amplitude  image  signal  group  and  the  low 
amplitude  image  signal  group  during  presence  of 
the  reference  signal  indicative  of  a  reference  level 
for  use  in  classifying  the  second  image  signals  into 
the  two  amplitude  r a n g e s . .   45 

The  modified  encoding  circuit  90  comprises  a 
first  sample  hold  unit  51  and  a  second  sample  hold 
unit  53  both  of  which  are  similar  to  those  illus- 
trated  with  reference  to  Fig.  6.  The  modified 
encoding  circuit  90  further  comprises  a  first  range  so 
indicator  91,  a  first  delay  unit  92,  a  first  modified 
encoding  unit  93,  a  second  range  indicator  94,  a 
second  delay  unit  95,  and  a  second  modified 
encoding  unit  96,  all  of  which  will  become  clear. 
For  the  time  being,  it  may  be  understood  that  the  ss 
first  and  the  second  modified  encoding  units  93 
and  96  can  change  quantization  steps  in  a  manner 
to  be  described. 

Let  the  preliminary  signal  processing  unit  88 
comprise  an  A/D  converter.  In  this  event,  the  signal  60 
classifying  unit  45  receives  a  digitized  signal 
succession.  The  digitized  signal  succession  is 
often  used  in  the  form  of  a  succession  of  parallel 
digitized  signals  of  N  bits. 

Referring  to  Fig.  1  5,  the  classifying  unit  45  is  for  65 
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improvement  of  a  follow-up  characteristic  and 
quantization  quality  even  when  the  predictive 
encoding  unit  is  simple  in  structure.  This  means 
that  the  quantization  bits  may  be  reduced  in 

5  number. 
Referring  to  Fig.  17,  the  multiplexer  43  is  similar 

in  structure  and  operation  to  that  illustrated  in 
conjunction  with  Fig.  8  except  for  addition  of  an 
additional  AND  gate  114  and  an  additional  input 

w  terminal  115.  The  additional  input  terminal  115  is 
supplied  with  the  additional  reference  signal  pro- 
duced  by  the  reference  signal  generating  unit  49 
(Fig:  14). 

The  reference  signal  generating  unit  49  (Fig.  14) 
15  generates  the  additional  reference  signal  of  the 

logic  "1"  level  when  the  second  image  signals 
should  be  classified  into  the  high  amplitude 
image  signal  group  and  the  low  amplitude  image 
signal  group.  Otherwise,  the  additional  reference 

20  signal  is  rendered  into  the  logic  "0"  level  when 
classification  of  the  second  image  signals  is 
unnecessary  due  to  the  fact  that  the  first  image 
signal  succession  is  continuously  rendered  into  a 
high  or  a  low  amplitude.  Accordingly,  the  AND 

25  gate  114  delivers  the  discrimination  pulses  only 
during  presence  of  the  additional  reference  signal 
produced  by  the  reference  signal  generating  unit 
49.  Thus,  the  discrimination  pulses  are  added  to 
the  first  and  the  second  encoded  image  signals 

30  only  when  the  additional  reference  signal  of  the 
logic  "1"  level  is  supplied  to  the  AND  gate  114. 
More  specifically,  the  R—  S  flip-flop  circuit  65 
delivers  the  first  output  signal  of  the  logic  "1" 
level  to  the  AND  gate  68  through  the  positive 

35  output  terminal  Q  in  response  to  the  first  and  the 
second  additional  sampling  pulses  supplied  to 
the  set  and  the  reset  terminals  S  and  R  as 
described  before.  The  R  —  S  flip-flop  circuit  65  also 
supplies  to  the  AĴ D  gate  69  through  the  negative 

40  output  terminal  Q  with  the  second  output  signal 
having  the  inverse  phase  relative  to  the  first 
output  signal.  The  AND  gate  68  produces  the  first 
combination  of  the  first  encoded  image  signals 
and  the  discrimination  pulse  during  presence  of 

45  the  first  output  signal.  On  the  other  hand,  the  AND 
gate  69  receives  the  inverted  discrimination 
pulses  through  the  invertor  67.  Accordingly  the 
AND  gate  69  produces  the  second  combination  of 
the  second  encoded  image  signals  and  the 

so  inverted  discrimination  pulse  during  presence  of 
the  second  output  signal.  The  output  OR  gate  70 
unites  the  first  and  the  second  combinations  into 
the  combined  signal. 

Referring  back  to  Fig.  14,  description  will  be 
55  directed  to  the  mode  indicator  89.  If  the  image 

signals  are  uniformly  low  in  amplitude  because  of 
the  sea  image,  the  numbers  of  the  counter  48 
dominantly  indicate  the  low  amplitude  ranges. 
The  mode  indicator  89  detects  a  rate  of  occurr- 

60  ence  of  the  low  amplitude  image  signals  to  the 
whole  of  the  image  signals  appearing  within  the 
time  period  T  (Fig.  3)  by  comparing  each  image 
signal  with  a  predetermined  amplitude.  More- 
over,  the  mode  indicator  89  delivers  an  additional 

65  control  signal  to  the  modified  encoding  units  93 

out  the  above-mentioned  detecting  operation  in 
the  respective  time  period  T  and  sends  a  newest 
maximum  value  as  a  control  signal  within  the 
time  period  T  to  the  modified  encoding  unit  93. 
The  delay  unit  92  is  for  delaying  or  storing  the 
step-shaped  signal  produced  by  the  sample/hold 
unit  51  until  the  range  indicator  91  sends  the 
control  signal  to  the  modified  encoding  unit  93. 

The  modified  encoding  unit  93  comprises  an 
additional  substracter  104,  a  quantization  unit 
105,  an  adder  106,  and  a  predictive  unit  107  in  the 
manner  known  in  the  art.  The  predictive  unit  107 
may  be  a  usual  predictor  for  delaying  a  previous 
sample. 

The  quantization  unit  105  comprises  a  switch- 
ing  unit  108  and  a  quantizer  109.  The  switching 
unit  108  is  for  determining  an  amplification  factor 
in  response  to  the  control  signal  produced  by  the 
range  indicator  91.  More  specifically,  the  switch- 
ing  unit  108  comprises  a  switch  110,  first  and 
second  amplifiers  111  and  112,  and  a  nonlinear 
amplifier  113.  The  first  amplifier  111  has  a  first 
amplification  factor  IC,  greater  than  a  second 
amplification  factor  K2  assigned  to  the  second 
amplifier  112.  Anyway,  the  switching  unit  108 
serves  to  switch  input-output  characteristics  of 
the  quantizer  109  from  one  to  another  by  select- 
ing  one  of  the  amplifiers  111  to  113. 

For  example,  when  the  control  signal  given 
from  the  range  indicator  91  is  less  than  a  first 
predetermined  value  \A,,  the  switch  110  connects 
the  subtracter  104  with  the  first  amplifier  111  of 
the  amplification  factor  K-,  so  as  to  carry  out 
precise  quantization.  When  the  control  signal 
exceeds  the  first  predermined  value  V  ̂ the  switch 
110  connects  the  subtracter  104  with  the  second 
amplifier  112.  As  a  result,  the  quantization  can  be 
carried  out  over  a  wide  range  of  a  subtracter 
output  signal  given  from  the  subtracter  104. 
Moreover,  when  the  control  signal  exceeds  a 
second  predetermined  value  V2  which  is  higher 
than  the  first  predetermined  value  Vv  the  switch 
110  connects  the  subtracter  104  with  the  non- 
linear  amplifier  113.  As  a  result,  the  quantization 
can  be  carried  out  over  a  further  wide  range  of  the 
subtracter  output  signal. 

Furthermore,  the  range  discrimination  code 
generator  103  generates  the  range  discrimination 
code  so  that  the  terrestrial  station  may  discrimi- 
nate  a  quantizable  range  of  the  quantizer  109.  The 
range  discrimination  code  is  sent  from  the  range 
discrimination  code  generator  103  to  the 
multiplexer  43.  For  example,  three  kinds  of  the 
range  discrimination  codes  are  generated  in 
correspondence  to  the  control  signal,  namely,  the 
maximum  value  of  the  maximum  detecting  unit 
102. 

The  second  range  indicator  94  and  the  second 
modified  encoding  unit  96  also  operate  in  a 
manner  similar  to  the  first  range  indicator  91  and 
the  first  modified  encoding  unit  93,  respectively. 

As  described  above,  the  quantizable  range  is 
determined  with  reference  to  the  maximum  value 
given  from  the  maximum  detecting  unit  102. 
Switching  of  the  quantizable  range  results  in  an 
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image  data  transmission  system  illustrated  in  Fig. 
19.  The  photoelectric  transducing  member  35 
successively  produces  a  succession  of  first  image 
signals  through  the  preliminary  signal  processing 
unit  87  in  the  manner  described  in  conjunction 
with  Fig.  14. 

The  first  image  signal  succession  is  delivered  to 
the  level  detecting  unit  47  in  the  manner 
described  in  Fig.  14  and  is  also  delivered  to  a 
storage  unit  116  interposed  between  the  prelimi- 
nary  signal  processing  unit  87  and  the  signal 
classifying  unit  45.  The  storage  unit  116  is  for 
storing  the  first  image  signal  succession  as  stored 
image  signal  succession  and  produces  the  stored 
image  signal  succession  with  the  above- 
described  time  duration  t  as  the  afore-mentioned 
second  image  signal  succession.  The  signal 
classifying  unit  45  classifies  the  second  image 
signal  succession  into  two  amplitude  ranges  in 
response  to  the  reference  signal  produced  by  the 
reference  signal  generating  unit  49  in  the  manner 
described  before.  The  first  image  signal  succes- 
sion  is  divided  by  the  level  detecting  unit  47  into  a 
plurality  of  amplitude  ranges  n  in  the  manner 
described  before. 

As  thus  far  been  described,  the  image  data 
transmission  system  according  to  this  invention 
can  carry  out  the  high  quality  image  data  com- 
pression  by  simple  construction  without  an  addi- 
tion  of  a  large  capacity  and  high  access  speed 
storage. 

While  this  invention  has  so  far  been  described 
in  conjunction  with  a  few  preferred  embodiments 
thereof,  it  is  readily  possible  for  those  skilled  in 
the  art  to  put  the  invention  into  practice  in  various 
other  manners.  For  example,  the  optical  system 
may  be  constructed  as  indicated  in  the  specifica- 
tion  of  United  States  Patent  No.  4,613,899  issued 
September  23,  1986. 

In  the  event  that  the  amplitude  distribution  of 
the  image  signal  succession  is  a  triple-humped 
characteristic,  the  image  signal  succession  may 
be  classified  into  three  amplitude  ranges.  Obser- 
vation  may  be  carried  out  over  a  wide  wavelength 
band  which  is  divisible  into  a  plurality  of  partial 
wavelength  bands.  The  photoelectric  transducing 
members  may  be  provided  for  the  respective 
partial  wavelength  bands.  In  particular,  if  the 
respective  partial  wavelength  bands  are  near  to 
each  other,  one  predictive  photoelectric  transduc- 
ing  member  may  correspond  to  a  plurality  of 
photoelectric  transducing  members. 

Claims 

1.  An  image  data  transmission  system  for  use  in 
combination  with  a  craft  capable  of  flying  along  a 
flight  path  over  an  object  zone,  said  image  data 
transmission  system  comprising  image  pickup 
means  (24)  carried  by  said  craft  for  picking  up 
optical  images  from  said  object  zone  to  produce  a 
succession  of  first  image  signals  representative  of 
the  optical  images  and  a  succession  of  second 
image  signals  having  a  predetermined  delay  time 
relative  to  said  first  image  signals  and  image 

and  96,  the  multiplexer  43,  and  the  data  recorder 
32  when  the  occurrence  rate  exceeds  a  predeter- 
mined  rate  of,  for  example,  95%.  The  encoding 
units  93  and  96,  the  multiplexer  43,  and  the  data 
recorder  32  reduce  the  data  processing  speed  and  5 
the  data  access  speed  to  one  fourth  or  one  fifth. 

Thus,  a  succession  of  encoded  image  signals 
picked  up  from  the  land  is  stored  in  the  data 
recorder  32  at  the  high  data  access  speed,  while  a 
succession  of  encoded  image  signals  picked  up  10 
from  the  sea  is  stored  at  the  low  data  access 
speed.  Since  a  clock  frequency  of  the  data 
recorder  32  is  also  reduced  at  one  fourth  or  one 
fifth,  the  encoded  image  signal  succession  is 
stored  in  the  data  recorder  32  at  a  uniform  15 
density.  As  a  result,  it  takes  several  times  to 
record  the  encoded  image  signal  succession  in 
the  data  recorder  32. 

Furthermore,  observation  may  be  carried  out 
over  a  wide  wavelength  band  which  is  divisible  20 
into  a  plurality  of  partial  wavelength  bands.  The 
photoelectric  transducing  members  may  be  pro- 
vided  for  the  respective  partial  wavelength  bands. 
In  this  case,  the  additional  control  signal  can  be 
produced  from  the  mode  indicator  89  and  used  25 
for  switching  the  wavelength  bands. 

Referring  to  Fig.  18;  a  terrestrial  station  71  is  for 
use  in  combination  with  the  second  embodiment 
of  this  invention.  Similar  parts  are  designated  by 
like  reference  numerals.  30 

The  image  data  succession  transmitted  from 
the  craft  is  received  at  the  antenna  72.  The 
demodulating  unit  73  demodulates  the  image 
data  succession  into  the  demodulated  image  data 
succession.  The  discriminating  unit  74  extracts  .  35 
the  discrimination  pulses  and  the  range  discrimi- 
nation  codes  from  the  demodulated  image  data 
succession  with  reference  to  the  line  synchronous 
pulse.  The  discrimination  pulses  are  sent  to  the 
separating  unit  75.  The  range  discrimination  40 
codes  are  delivered  to  the  decoding  units  83  and 
84.  In  response  to  the  discrimination  pulses,  the 
separating  unit  75  separates  the  demodulated 
image  data  succession  into  the  low  amplitude 
image  signals  and  the  high  amplitude  image  45 
signals.  The  low  amplitude  image  signals  are  sent 
to  the  decoding  unit  83  while  the  high  amplitude 
image  signals  are  sent  to  the  decoding  unit  84.  In 
response  to  the  range  discrimination  codes,  the 
decoding  units  83  and  84  decode  the  low  so 
amplitude  and  the  high  amplitude  image  signals 
into  the  decoded  low  amplitude  and  the  decoded 
high  amplitude  image  data  successions,  respec- 
tively.  The  combining  unit  85  combines  the 
decoded  low  amplitude  with  the  decoded  high  55 
amplitude  image  data  successions  into  the  repro- 
duced  image  signal  succession.  The  reproduced 
image  signal  succession  is  processed  by  the 
image  processing  unit  86  in  the  manner  known  in 
the  art.  60 

Referring  to  Fig.  19,  an  image  data  transmission 
system  according  to  a  third  embodiment  of  this 
invention  is  similar  to  those  illustrated  with  ref- 
erence  to  Fig.  14  except  that  a  single  photoelectric 
transducing  member  35  alone  is  used  in  the  65 
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a  sample/hold  unit  (51  or  53)  for  holding  levels 
of  each  of  said  classified  signals  to  produce  a 
succession  of  level  hold  signals;  and 

an  encoding  unit  (91—93  or  94—96)  responsive 
5  to  said  level  hold  signal  succession  for  encoding  a 

difference  between  a  current  one  of  said  level 
hold  signals  and  a  previous  one  thereof  into  each 
of  said  encoded  signal  successions. 

6.  An  image  data  transmission  system  as 
w  claimed  in  Claim  3,  wherein: 

said  detecting  means  further  generates  a  pulse 
signal  by  detecting  that  the  image  signal  succes- 
sions  are  to  be  classified  into  at  least  two 
amplitude  ranges; 

15  said  combining  means  comprising: 
means  (65  —  70  and  114)  responsive  to  said 

encoded  signal  successions  and  coupled  to  said 
detecting  means  for  producing  said  processed 
signal  succession  with  reference  to  said  pulse 

20  signal. 
7.  An  image  data  transmission  system  as 

claimed  in  Claim  5,  wherein  said  encoding  unit 
comprises: 

a  range  indicator  (91  —  94)  responsive  to  the 
25  succession  of  said  level  hold  signals  for  carrying 

out  subtraction  between  said  current  level  hold 
signal  succession  and  said  previous  level  hold 
signal  to  detect  a  quantizable  range  from  said 
subtraction  and  to  produce  a  control  signal  indi- 

30  cative  of  said  quantizable  range; 
a  delay  unit  (92  or  95)  coupled  to  said  sample/ 

hold  unit  for  delaying  said  level  hold  signal  to 
produce  a  delayed  level  hold  signal;  and 

an  encoding  unit  (93  or  96)  coupled  to  said  range 
35  indicator  and  said  delay  unit  for  encoding  said 

delayed  level  hold  signal  into  each  of  said  encoded 
signals  with  reference  to  said  control  signal. 

8.  An  image  data  transmission  system  as 
claimed  in  Claim  1,  wherein  said  image  pickup 

40  means  comprises: 
first  photoelectric  means  (35)  for  producing 

said  first  image  signals;  and 
second  photoelectric  means  (29)  for  producing 

said  second  image  signals. 
45  9.  An  image  data  transmission  system  as 

claimed  in  Claim  1,  wherein  said  image  pickup 
means  comprises: 

single  photoelectric  means  (35)  for  producing 
said  first  image  signals;  and 

so  memory  means  (116)  coupled  to  said  single 
photoelectric  means  for  delaying  said  first  image 
signals  for  said  predetermined  delay  time  to 
produce  said  second  image  signals. 

55  Patentanspriiche 

1.  Bilddaten-Ubertragungssystem  zur  Verwen- 
dung  in  Kombination  miteinem  Luftfahrzeug,  das 
entlang  eines  Flugwegs  uber  eine  Objektzone 

60  fliegt,  wobei  das  Bilddaten-Obertragungssystem 
eine  von  dem  Luftfahrzeug  getragene  Bildaufnah- 
meeinrichtung  (24)  zum  Aufnehmen  optischer 
Bilder  von  der  Objektzone  aufweist,  um  eine 
Folge  von  die  optischen  Bilder  reprasentierenden 

65  ersten  Bildsignalen  und  eine  Folge  von  zweiten 

processing  means  (40)  for  processing  said  first 
and  said  second  image  signal  successions  into  a 
processed  signal  succession,  each  of  said  first 
and  said  second  image  signals  having  a  variable 
amplitude  in  dependency  upon  said  optical 
images,  characterized  in  that  said  image  pro- 
cessing  means  comprises: 

classifying  means  (41)  responsive  to  said  first 
and  said  second  image  signal  successions  for 
classifying  said  amplitudes  of  said  second  image 
signals  into  classified  signal  successions  falling 
within  a  predetermined  number  of  amplitude 
ranges  which  are  determined  with  reference  to 
said  first  image  signal  succession,  respectively; 

encoding  means  (42)  coupled  to  said  classifying 
means  for  individually  encoding  said  classified 
signals  into  encoded  signal  successions,  respec- 
tively;  and 

combining  means  (43)  for  combining  said 
encoded  signal  successions  into  said  processed 
signal  succession. 

2.  An  image  data  transmission  system  as 
claimed  in  Claim  1,  wherein  said  classifying 
means  comprises: 

reference  signal  generating  means  (44)  respon- 
sive  to  said  first  image  signal  succession  for 
generating  at  least  one  reference  signal  of  a 
predetermined  threshold  level  to  define  at  least 
two  amplitude  ranges;  and 

classifying  unit  (45)  responsive  to  said  at  least 
one  reference  signal  for  classifying  said 
amplitudes  of  said  second  image  signals  into  said 
classified  signal  successions  by  comparing  the 
amplitudes  of  said  second  image  signals  with 
said  reference  signal  level. 

3.  An  image  data  transmission  system  as 
claimed  in  Claim  2,  wherein  said  reference  signal 
generating  means  comprises: 

dividing  means  (46,  47)  responsive  to  said  first 
image  signal  succession  for  dividing  amplitudes 
of  said  first  image  signals  into  divided  signal 
successions  falling  within  second  predetermined 
number  of  amplitude  ranges,  respectively; 

counter  means  (48)  coupled  to  said  dividing 
means  for  individually  counting  the  numbers  of 
said  divided  signals  during  a  predetermined  time 
period  to  produce  counts  for  said  divided  signals, 
respectively; 

detecting  means  (49)  coupled  to  said  counter 
means  for  detecting  a  preselected  one  of  said 
numbers  to  determine  the  amplitude  of  said  first 
image  signals  and  to  produce  said  reference 
signal  for  the  determined  amplitude  of  said  first 
image  signals. 

4.  An  image  data  transmission  system  as 
claimed  in  Claim  3,  wherein  said  encoding  means 
comprises: 

at  least  two  encoding  sections  (51,  53)  equal  in 
number  to  said  amplitude  ranges  and  responsive 
to  the  respective  classified  signal  successions  for 
encoding  said  classified  signal  successions  into 
said  encoded  signal  successions,  respectively. 

5.  An  image  data  transmission  system  as 
claimed  in  Claim  4,  wherein  each  of  said  encoding 
sections  comprises: 

10 
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Signalfolgen  jeweils  in  die  dekodierten  Signalfol- 
gen  zu  dekodieren. 

5.  Bilddaten-Ubertragungssystem  nach 
Anspruch  4,  wobei  jeder  der  Dekodierabschnitte 

5  aufweist: 
eine  Abfrage-  und  Speichereinheit  (51  oder  53) 

zum  Speichern  von  Werten  jedes  der  klassifizier- 
ten  Signale,  urn  eine  Folge  von  Wertspeichersi- 
gnalen  zu  erzeugen;  und 

w  eine  auf  die  Wertspeichersignaifolge  anspre- 
chende  Dekodiereinheit  (91  —  93  oder  94—96)  zum 
Dekodieren  einer  Differenz  zwischen  einem 
gegenwartigen  Signal  und  einem  friiheren  Signal 
der  Wertspeichersignale  in  jeder  der  dekodierten 

15  Signalfolgen. 
6.  Bilddaten-Ubertragungssystem  nach 

Anspruch  3,  wobei: 
die  Detektionseinrichtung  femer  ein  Impulssi- 

gnal  erzeugt  durch  Ermitteln,  dalS  die  Bildsignal- 
20  folgen  in  mindestens  zwei  Amplitudenbereiche  zu 

klassifizieren  sind; 
die  Kombiniereinrichtung  aufweist: 
eine  auf  die  dekodierten  Signalfolgen  anspre- 

chende  und  mit  der  Detektionseinrichtung  ver- 
25  bundene  Einrichtung  (65—70  und  1  14)  zum  Erzeu- 

gen  der  verarbeiteten  Signalfolge  mit  Bezug  auf 
das  Impulssignal. 

7.  Bilddaten-Ubertragungssystem  nach 
Anspruch  5,  wobei  die  Dekodiereinheit  aufweist: 

30  einen  auf  die  Folge  der  Wertspeichersignale 
ansprechenden  Bereichsindikator  (91  —  94)  zum 
Durchfuhren  einer  Subtraktion  zwischen  der 
Folge  des  gegenwartigen  Wertspeichersignals 
und  dem  fruheren  Wertspeichersignal,  um  aus 

35  der  Subtraktion  einen  quantisierbaren  Bereich  zu 
ermitteln  und  ein  Steuersignal  zu  erzeugen,  das 
den  quantisierbaren  Bereich  anzeigt; 

eine  mit  der  Abfrage-  und  Speichereinheit  ver- 
bundene  Verzogerungseinheit  (92  oder  95)  zum 

40  Verzogern  des  Wertspeichersignals  und  zum 
Erzeugen  eines  verzogerten  Wertspeichersignals; 
und 

eine  mit  dem  Bereichsindikator  und  der  Verzo- 
gerungseinheit  verbundene  Dekodiereinheit  (93 

45  oder  96)  zum  Dekodieren  des  verzogerten  Wert- 
speichersignals  in  jedes  der  dekodierten  Signale 
mit  Bezug  auf  das  Steuersignai. 

8.  Bilddaten-Ubertragungssystem  nach 
Anspruch  1,  wobei  die  Bildaufnahmeeinrichtung 

so  aufweist: 
eine  erste  photoelektrische  Einrichtung  (35) 

zum  Erzeugen  der  ersten  Bildsignale; 
eine  zweite  photoelektrische  Einrichtung  (29) 

zum  Erzeugen  der  zweiten  Bildsignale. 
55  9.  Bilddaten-Ubertragungssystem  nach 

Anspruch  1,  wobei  die  Bildaufnahmeeinrichtung 
aufweist: 

eine  einzige  photoelektrische  Einrichtung  (35) 
zum  Erzeugen  der  ersten  Bildsignale;  und 

60  eine  mit  der  einzigen  photoelektrischen  Einrich- 
tung  verbundene  Speichereinrichtung  (116)  zum 
Verzogern  der  ersten  Bildsignale  um  die 
bestimmte  Verzogerungszeit  zum  Erzeugen  der 
zweiten  Bildsignale. 

65 

Bildsignalen  zu  erzeugen,  die  relativ  zu  den  ersten 
Bildsignalen  eine  bestimmte  Verzogerungszeit 
haben,  und  eine  Bildverarbeitungseinrichtung 
(40)  zum  Verarbeiten  der  ersten  und  der  zweiten 
Bildsignalfolgen  in  eine  verarbeitete  Signalfolge, 
wobei  die  ersten  und  die  zweiten  Bildsignale  eine 
variable  Amplitude  in  Abhangigkeit  von  den  opti- 
schen  Bildern  aufweisen,  dadurch  gekennzeich- 
net,  dalS  die  Bildverarbeitungseinrichtung  auf- 
weist: 

eine  auf  die  erste  und  die  zweite  Bildsignalfolge 
ansprechende  Klassifiziereinrichtung  (41)  zum 
Klassifizieren  der  Amplituden  der  zweiten  Bildsi- 
gnale  in  klassifizierte  Signalfolgen,  die  in  eine 
bestimmte  Zahl  von  Amplitudenbereichen  fallen, 
die  jeweils  mit  Bezug  auf  die  erste  Bildsignalfolge 
bestimmt  werden; 

eine  mit  der  Klassifiziereinrichtung  gekoppelte 
Dekodiereinrichtung  (42)  zum  jeweiligen  individu- 
ellen  Dekodieren  der  klassifizierten  Signale  in 
dekodierte  Signalfolgen;  und 

eine  Kombinationseinrichtung  (43)  zum  Kombi- 
nieren  der  dekodierten  Signalfolgen  in  die  verar- 
beitete  Signalfolge. 

2.  Bilddaten-Ubertragungssystem  nach 
Anspruch  1,  wobei  die  Klassifiziereinrichtung  auf- 
weist: 

eine  auf  die  erste  Bildsignalfolge  ansprechende 
Referenzsignal-Erzeugungseinrichtung  (44)  zum 
Erzeugen  mindestens  eines  Referenzsignals  mit 
einem  bestimmten  Schwellenwert,  um  minde- 
stens  zwei  Amplitudenbereiche  zu  definieren; 
und 

eine  auf  das  mindestens  eine  Referenzsignal 
ansprechende  Klassifiziereinheit  (45)  zum  Klassifi- 
zieren  der  Amplituden  der  zweiten  Bildsignale  in 
die  klassifizierten  Signalfoigen  durch  Vergleich 
der  Amplituden  der  zweiten  Bildsignale  mit  dem 
Referenzsignalwert. 

3.  Bilddaten-Gbertragungssystem  nach 
Anspruch  2,  wobei  die  Referenzsignal-Erzeu- 
gungseinrichtung  aufweist: 

eine  auf  die  erste  Bildsignalfolge  ansprechende 
Teilungseinrichtung  (46,  47)  zum  -Teilen  von 
Amplituden  der  ersten  Bildsignale  in  geteilte 
Signalfolgen,  die  jeweils  in  eine  zweite  bestimmte 
Zahl  von  Amplitudenbereichen  fallen; 

eine  mit  der  Teilungseinrichtung  verbundene 
Zahleinrichtung  (48)  zum  individuellen  Zahlen  der 
Anzahl  der  geteilten  Signale  wahrend  einer 
bestimmten  Zeitdauer,  um  jeweils  Zahlraten  fur 
die  geteilten  Signale  zu  erzeugen; 

eine  mit  der  Zahleinrichtung  verbundene  Detek- 
tionseinrichtung  (49)  zum  Ermitteln  einer  vorge- 
wahlten  Anzahl,  um  die  Amplitude  des  ersten 
Bildsignals  zu  bestimmen  und  das  Referenzsignal 
fur  die  bestimmte  Amplitude  der  ersten  Bildsi- 
gnale  zu  erzeugen. 

4.  Bilddaten-Ubertragungssystem  nach 
Anspruch  3,  wobei  die  Dekodiereinrichtung  auf- 
weist: 

mindestens  zwei  Dekodierabschnitte  (51,  53), 
deren  Zahl  der  Zahl  der  Amplitudenbereiche  ent- 
spricht  und  die  auf  die  jeweiligen  klassifizierten 
Signalfolgen  ansprechen,  um  die  klassifizierten 
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comptages  pour  les  signaux  divises,  respec- 
tivement; 

un  moyen  de  detection  (49)  couple  au  moyen 
de  compteur  pour  detecter  un  nombre  preselec- 

5  tionne  parmi  lesdits  nombres  pour  determiner 
i'amplitude  des  premiers  signaux  d'images  et 
pour  produire  le  signal  de  reference  pour  I'am- 
plitude  determinee  des  premiers  signaux 
d'images. 

10  4.  Systeme  de  transmission  de  donnees 
d'images  selon  la  revendication  3,  dans  lequei  le 
moyen  de  codage  comprend: 

au  moins  deux  sections  de  codage  (51,  53) 
d'un  nombre  egal  aux  gammes  d'amplitude  et 

15  repondant  aux  suites  respectives  des  signaux 
classes  pour  coder  les  suites  de  signaux  classes 
et  obtenir  lesdites  suites  de  signaux  codes, 
respectivement. 

5.  Systeme  de  transmission  de  donnees 
20  d'images  selon  la  revendication  4,  dans  lequei 

chacune  des  sections  de  codage  comprend: 
un  ensemble  echantillonneur-bloqueur  (51  ou 

53)  pour  bloquer  les  valeurs  de  chacun  des 
signaux  classes  et  produire  une  suite  de  signaux 

25  de  blocage  de  valeur;  et 
un  ensemble  de  codage  (91  —  93  ou  94  —  96) 

repondant  a  la  suite  de  signaux  de  blocage  de 
valeur  afin  de  coder  une  difference  entre  un 
signal  courant  parmi  lesdites  signaux  de  blo- 

30  cage  de  valeur  et  un  signal  anterieur  de  chacune 
'  des  suites  de  signaux  codes. 

6.  Systeme  de  transmission  de  donnees 
d'images  selon  la  revendication  3,  dans  lequei: 

le  moyen  de  detection  produit  en  outre  un 
35  signal  impulsionnel  en  detectant  le  fait  que  les 

suites  de  signaux  d'image  doivent  etre  classees 
dans  au  moins  deux  gammes  d'amplitude; 

le  moyen  de  combinaison  comprenant: 
un  moyen  (65  —  70  et  114)  repondant  aux 

40  suites  de  signaux  codes  et  couple  au  moyen  de 
detection  pour  produire  la  suite  de  signaux 
traites  en  liaison  avec  le  signal  impulsionnel. 

7.  Systeme  de  transmission  de  donnees 
d'images  selon  la  revendication  5,  dans  lequei 

45  I'ensemble  de  codage  comprend: 
un  indicateur  de  gamme  (91  —  94)  repondant  a 

la  suite  de  signaux  de  blocage  de  valeur  pour 
executer  une  soustraction  entre  la  suite  cou- 
rante  de  signaux  de  blocage  de  valeur  et  le 

so  signal  anterieur  de  blocage  de  valeur  afin  de 
detecter  une  gamme  quantifiable  a  partir  de  la 
soustraction  et  produire  un  signal  de  commande 
representatif  de  la  gamme  quantifiable; 

un  ensemble  a  retard  (92  ou  95)  couple  a 
55  I'ensemble  echantillonneur/bloquer  pour  retar- 

der  le  signal  de  blocage  de  valeur  et  produire 
un  signal  de  blocage  de  valeur  retarde;  et 

un  ensemble  de  codage  (93  ou  96)  couple  a 
I'indicateur  de  gamme  et  a  I'ensemble  a  retard 

60  pour  coder  le  signal  de  blocage  de  valeur 
retarde  eh  chacun  desdits  signaux  codes  par 
rapport  au  signal  de  commande. 

8.  Systeme  de  transmission  de  donnees 
d'images  selon  la  revendication  1,  dans  lequei  le 

65  moyen  de  captage  d'images  comprend: 

Revendications 

1.  Systeme  de  transmission  de  donnees 
d'images  pour  utilisation  en  combinaison  avec 
un  engin  volant  capable  de  se  deplacer  suivant 
un  trajet  de  vol  sur  une  zone-objet,  le  systeme 
de  transmission  de  donnees  d'images  compre- 
nant  un  moyen  (24)  de  captage  d'images  porte 
par  I'engin  pour  capter  des  images  optiques  a 
partir  de  la  zone-objet  afin  de  produire  une  suite 
de  premiers  signaux  d'images  representatifs  des 
images  optiques  et  une  suite  de  seconds 
signaux  d'images  ayant  un  retard  predetermine 
par  rapport  aux  premiers  signaux  d'images  et 
un  moyen  de  traitement  d'images  (40)  pour  trai- 
ter  les  suites  des  premiers  et  seconds  signaux 
d'images  et  donner  une  suite  de  signaux  traites, 
chacun  des  premiers  et  seconds  signaux 
d'images  ayant  une  amplitude  variable  en  fonc- 
tion  des  images  optiques,  caracterise  en  ce  que 
le  moyen  de  traitement  d'images  comprend: 

un  moyen  de  classification  (41)  repondant  aux 
suites  des  premiers  et  seconds  signaux 
d'images  pour  classer  les  amplitudes  des 
seconds  signaux  d'images  en  suites  de  signaux 
classes  tombant  dans  un  nombre  predetermine 
de  gammes  d'amplitudes  qui  sont  determinees 
en  liaison  avec  la  suite  des  premiers  signaux 
d'images  respectivement; 

un  moyen  de  codage  (42)  couple  au  moyen  de 
classification  pour  coder  individuellement  les 
signaux  classes  en  suites  de  signaux  codes, 
respectivement;  et 

un  moyen  de  combinaison  (43)  pour  combiner 
les  suites  de  signaux  codes  pour  donner  la  suite 
de  signaux  traites. 

2.  Systeme  de  transmission  de  donnees 
d'images  selon  la  revendication  1,  dans  lequei  le 
moyen  de  classification  comprend: 

un  moyen  (44)  de  production  de  signaux  de 
reference  repondant  a  la  suite  de  premier 
signaux  d'images  pour  produire  an  moins  un 
signal  de  reference  ayant  une  valeur  de  seuil 
predetermines  pour  definir  au  moins  deux 
gammes  d'amplitude;  et 

un  ensemble  de  classification  (45)  repondant 
audit  au  moins  signal  de  reference  pour  classer 
les  amplitudes  des  seconds  signaux  d'images 
pour  donner  les  suites  de  signaux  classes  en 
comparant  les  amplitudes  des  seconds  signaux 
d'images  a  la  valeur  du  signal  de  reference. 

3.  Systeme  de  transmission  de  donnees 
d'images  selon  la  revendication  2,  dans  lequei  le 
moyen  de  production  de  signaux  de  reference 
comprend: 

un  moyen  de  division  (46,  47)  repondant  a  la 
suite  de  premiers  signaux  d'images  pour  diviser 
les  amplitudes  des  premiers  signaux  d'images 
en  suites  de  signaux  divises  tombant  dans  un 
second  nombre  predetermine  de  gammes  d'am- 
plitude,  respectivement; 

un  moyen  de  compteur  (48)  couple  au  moyen 
de  division  pour  compter  individuellement  les 
nombres  des  signaux  divises  pendant  un  laps 
de  temps  predetermine  pour  produire  des 
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un  premier  moyen  photo-electrique  (35)  pour 
produire  les  premiers  signaux  d'image;  et 

un  second  moyen  photo-electrique  (29)  pour 
produire  les  seconds  signaux  d'image. 

9.  Systeme  de  transmission  de  donnees 
d'images  selon  la  revendication  1,  dans  lequel  le 
moyen  de  captage  d'images  comprend: 

un  seul  moyen  photo-electrique  (35)  pour  pro- 
duire  les  premiers  signaux  d'images;  et 

un  moyen  de  memoire  (116)  couple  au  moyen 
photo-electrique  pour  retarder  les  premiers 
signaux  d'image  pendant  ledit  laps  de  temps 
predetermine  afin  de  produire  les  seconds 
signaux  d'images. 
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