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Description 

This  invention  relates  to  optical  sensing  sys- 
tems  and  relates  especially,  but  not  exclusively,  to 
such  systems  for  use  in  hydrophones  for  detecting 
the  impingement  of  acoustic  waves  on  optical  sen- 
sor  arrays. 

In  our  British  Patent  No.  2126820B  there  is 
described  an  optical  sensing  system  in  which  elec- 
trical  pulses  of  the  same  frequency  or  slightly 
different  frequencies  are  launched  into  an  optical 
fibre  sensor  array  having  distributed  therealong  a 
plurality  of  partially-reflective  discontinuities  where- 
by  a  small  proportion  of  each  of  the  light  pulses 
propagating  along  the  sensor  array  will  be  reflected 
back  along  the  optical  fibre  sensor  array  by  the 
discontinuities  and  is  caused  to  interfere  with  other 
reflected  signals  or  with  reference  light  signals  on 
photo-detector  means  for  detecting  changes  in 
length  of  the  optical  fibre  elements  and  thus  the 
acoustic  waves  impinging  on  such  elements.  The 
optical  sensing  system  may  be  a  heterodyne  sys- 
tem  in  which  pairs  of  time-displaced  pulses  of  the 
same  duration  but  of  slightly  different  frequencies  F 
and  F  +  AF  are  transmitted  down  the  sensor  fibre  in 
which  case  signals  reflected  back  along  the  sensor 
fibre  from  a  discontinuity  other  than  the  first  dis- 
continuity  interfere  with  signals  reflected  back  from 
the  preceding  discontinuity.  Alternatively,  a  single 
pulse  light  signal  of  frequency  F  may  be  transmit- 
ted  down  the  optical  fibre  sensor  for  reflection  by 
the  discontinuities  whilst  a  continuous  light  signal 
of  frequency  F  +  AF  is  used  as  a  reference  signal 
at  the  photo-detector  means  to  interfere  with  the 
reflected  signals  of  frequency  F. 

In  our  published  European  Patent  Application 
No.  0183502,  to  which  attention  is  hereby  directed, 
there  is  described  a  pulse  generating  arrangement 
for  producing  time-displaced  coherent  pulses  of 
two  slightly  different  frequencies  from  a  continuous 
wave  light  source.  These  pulses  may  be  launched 
into  an  optical  fibre  sensor  array  having  discon- 
tinuities  as  described  above  so  that  a  proportion  of 
the  light  pulses  is  reflected  back  from  the  discon- 
tinuities  and  is  heterodyned  with  other  reflected 
signals  or  with  reference  signals  as  previously  de- 
scribed  on  photo-detector  means  in  order  to  pro- 
duce  beat  or  modulated  signals.  The  phase  modu- 
lation  of  the  signals  will  vary  in  dependence  upon 
variations  in  length  of  the  optical  fibre  elements 
between  discontinuities  due  to  the  impingment  of 
acoustic  waves  on  the  optical  fibre  sensor. 

The  coherent  pulses  of  slightly  different  fre- 
quencies  may  be  generated  by  a  Bragg  cell  ar- 
ranged  to  be  driven  alternately  by  signals  of  the 
two  frequencies  concerned  so  that  the  cell  switches 
to  produce  time-displaced  output  pulses  from  a 
continuous  wave  light  input  to  the  cell.  The  emer- 

gent  angles  of  the  output  pulses  is  sufficiently 
close  to  enable  both  pulses  to  be  launched  into  the 
same  optical  fibre.  With  the  cell  in  its  unswitched 
condition  before,  after  or  between  pulses  the  con- 

5  tinuous  wave  light  input  passes  directly  through  the 
cell  without  deflection.  The  light  reflected  back 
along  the  optical  fibre  sensor  array  from  the  dis- 
continuities  therealong  also  passes  back  through 
the  Bragg  cell  without  deflection  and  may  be  ar- 

io  ranged  to  fall  on  to  a  mirror  which  directs  the 
reflected  light  on  to  photo-detector  means  which 
heterodynes  the  reflected  signals.  It  will  be  appre- 
ciated  therefore  that  the  Bragg  cell  serves  both  as 
a  frequency  shifting  and  switching  device. 

75  Other  frequency  shifting  devices  could  be  used 
instead  of  the  Bragg  cell  in  optical  sensing  systems 
of  the  form  described.  For  example,  our  British 
Patent  No.  2167574B  describes  a  frequency  shift- 
ing  device  or  modulator  comprising  a  piezo-electric 

20  transducer  (e.g.  PZT  cylinder)  which  produces  me- 
chanical  stressing  of  an  optical  fibre  wound  around 
the  cylinder  in  response  to  an  electrical  sawtooth 
waveform  signal  applied  to  the  transducer  so  that 
the  light  signals  propagating  along  the  optical  fibre 

25  are  frequency  shifted  or  modulated. 
The  present  invention  is  directed  to  a  reflec- 

tometric  optical  sensing  system  which  is  of  the 
general  form  described  in  our  British  Patent  No. 
2126820B  and  co-pending  published  European 

30  Patent  Application  No.  0183502  but  which  enables 
a  multiplicity  of  optical  sensor  arrays  comprising 
optical  fibres  having  partially-reflective  discontinuit- 
ies  therealong  to  be  supplied  from  a  common  light 
source  with  pulses  of  different  frequencies  which 

35  will  be  partially  reflected  at  each  of  the  discon- 
tinuities  and  heterodyned  with  other  reference  sig- 
nals  or  with  reflected  signals  at  photo-detector 
means. 

According  to  one  aspect  of  the  present  inven- 
40  tion  continuous  wave  light  produced  by  a  single 

light  source  is  arranged  to  be  applied  to  the  first  of 
a  series  of  Bragg  cells  or  equivalent  phase  shifting 
and  switching  devices  each  of  which  has  individ- 
ually  associated  with  it  means  for  driving  the  cell  or 

45  the  equivalent  with  pulses  at  different  frequencies 
whereby  each  cell  or  the  equivalent  device  pro- 
duces  pulses  of  different  frequencies  in  different 
deflected  directions  whereby  the  cells  are  operated 
in  time  sequence  so  that  the  light  from  the  continu- 

50  ous  wave  light  source  passes  straight  through  the 
first  Bragg  cell,  or  the  equivalent,  to  the  second 
Bragg  cell  when  the  first  cell  has  produced  its  light 
pulse  output  and  is  no  longer  being  driven  where- 
upon  the  second  Bragg  cell  can  then  be  driven  to 

55  generate  output  pulses  after  which  the  second  cell 
ceases  to  be  driven  and  allows  the  light  from  the 
continuous  wave  light  source  to  pass  through  both 
the  first  and  second  cells  to  the  third  Bragg  cell 
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and  so  on  until  the  last  Bragg  cell  has  produced 
output  pulses  whereupon  the  first  Bragg  cell  will  be 
re-operated  for  the  generation  of  pulses. 

The  Bragg  cells  may  each  produce  pairs  of 
pulses  of  slightly  different  frequency  at  different 
time  intervals  and  these  pairs  of  pulses  which  are 
of  very  close  frequency  may  be  launched  into 
individual  optical  fibre  sensor  arrays  of  the  kind 
already  described.  The  reflected  signals  from  each 
sensor  array  will  pass  through  the  appertaining 
Bragg  cell  without  deflection  during  the  time  that 
the  particular  cell  is  not  being  driven  and  will 
impinge  on  the  photodetector  means  individual  to 
that  cell. 

In  another  contemplated  arrangement  the 
Bragg  cells  may  be  driven  in  sequence  with  a 
multiplicity  of  pairs  of  pulses  of  slightly  different 
frequency  so  that  each  cell  produces  a  pair  of 
optical  pulses  of  slightly  different  frequency  along 
respective  directions  which  can  then  be  launched 
into  respective  optical  fibre  sensor  arrays. 

In  a  further  optical  sensing  system  according  to 
the  present  invention  a  multiplicity  of  pairs  of 
pulses  of  slightly  different  frequencies  derived  from 
each  of  the  Bragg  cells  in  turn  are  launched  into 
respective  optical  fibres  each  of  which  is  termi- 
nated  by  a  plurality  of  optical  sensor  arrays  in 
parallel  and  suitably  time-displaced  relationship. 

By  way  of  example  the  present  invention  will 
now  be  described  with  reference  to  the  accom- 
panying  drawings  in  which: 

Figure  1  shows  a  single  sensor  array  optical 
fibre  sensing  system  of  the  kind  described  in 
our  published  European  Patent  Application  No. 
0183502; 
Figure  2  shows  a  multi-sensor  optical  fibre  array 
sensing  system  according  to  the  invention; 
Figure  3  shows  a  further  multi-sensor  array  op- 
tical  sensing  system  according  to  the  present 
invention; 
Figure  4  shows  a  still  further  multi-sensor  array 
optical  sensing  system  according  to  the  inven- 
tion;  and, 
Figure  5  shows  a  general  switching  and  fre- 
quency  shifting  arrangement  according  to  the 
invention  for  producing  time  multiplexed  pulsing 
of  a  multiplicity  of  optical  fibre  sensor  arrays. 

Referring  to  Figure  1  of  the  drawings,  a  rela- 
tively  long  coherent  length  laser  light  source  1 
produces  a  continuous  wave  light  output  which  is 
directed  by  means  of  two  mirrors  2  and  3  on  to  a 
Bragg  cell  frequency  shifting  device  4.  When  the 
cell  4  is  not  being  driven  (i.e.  switched  off)  the 
continuous  wave  light  input  passes  through  the  cell 
without  deflection,  as  shown.  However,  when  the 
cell  4  is  being  driven  by  a  pair  of  short  duration 
pulses  of  very  close  frequencies  F1  and  F1  +AF 
the  continuous  wave  light  input  to  the  cell  is 

switched  and  modulated  to  produce  time-displaced 
optical  pulses  of  frequencies  fi  and  fi  +AF  (fi 
refers  to  the  optical  carrier  frequency  and  F  refers 
to  the  sub-carrier  frequency  applied  to  the  Bragg 

5  Cell)  which,  by  virtue  of  their  very  close  frequen- 
cies,  are  produced  with  a  very  small  angular  de- 
viation  between  them  which  enables  both  output 
pulses  to  be  launched  into  one  end  of  the  same 
optical  fibre  5  having  coupled  thereto  an  optical 

io  fibre  sensor  6  with  a  multiplicity  of  partially-reflec- 
tive  discontinuities  7  equally  spaced  along  the  sen- 
sor. 

In  operation  of  the  optical  sensor  system  which 
may  be  used  in  hydrophones  for  detecting  acoustic 

is  waves  impinging  on  the  sensor  array  the  Bragg  cell 
4  will  be  driven  at  time  intervals  to  produce  pulses 
of  frequencies  f1  and  f1  +AF  which  propagate 
along  the  optical  sensor  array  6.  A  proportion  of 
these  pulses  is  reflected  back  along  the  optical 

20  sensor  6  and  the  optical  fibre  5  to  the  Bragg  cell  4 
from  the  discontinuities  7  and  it  will  be  arranged 
that  the  light  reflected  from  the  second  and  later 
discontinuities  7  will  interfere  with  the  light  re- 
flected  from  the  preceding  discontinuities  and  this 

25  reflected  light  will  be  heterodyned  by  means  of  a 
photodetector  8  after  passing  straight  through  the 
cell  4  without  being  deflected  when  the  cell  4  is  in 
the  switched  off  condition.  This  photodetector  8  will 
produce  signals  at  the  difference  frequency  AF 

30  from  which  phase  modulations  due  to  impingement 
of  acoustic  wave  signals  on  the  elements  of  the 
optical  fibre  sensor  6  can  be  detected  and  mea- 
sured. 

Referring  now  to  Figure  2  of  the  drawings,  this 
35  shows  an  optical  fibre  sensing  arrangement  accord- 

ing  to  the  present  invention  which  provides  for  the 
pulsing  of  four  optical  fibre  sensor  arrays  9,  10,  11 
and  12  in  time  sequence  from  a  single  continuous 
wave  light  laser  13. 

40  Each  of  the  sensor  arrays  9,  10,  11  and  12 
may  be  of  the  same  form  as  the  array  6  in  Figure  1 
and  the  sensor  arrays  are  connected  to  the  outputs 
from  respective  Bragg  cells  14,  15,  16  and  17. 
These  Bragg  cells  are  arranged  to  operate  in  the 

45  manner  described  with  reference  to  the  cell  4  in 
Figure  1  but  they  are  driven  in  sequence  by  time- 
displaced  pairs  of  pulses  of  frequencies  F1  and 
F1  +AF.  With  the  Bragg  cell  14  being  driven,  the 
pair  of  light  pulses  produced  by  the  cell,  as  in- 

50  dicated  at  P14,  will  be  launched  into  the  sensor 
array  9  and  the  reflected  light  from  the  array  9  will 
pass  straight  through  the  cell  on  to  photodetector 
18  with  the  cell  14  in  its  non-driven  or  switched  off 
condition.  The  light  from  the  laser  13  will  also  pass 

55  through  the  cell  14  to  the  next  Bragg  cell  15  which 
is  driven  next  by  a  pair  of  pulses  of  frequencies  F1 
and  F1  +AF  so  that  it  provides  a  pair  of  output 
pulses  P15.  This  procedure  is  then  repeated  for  the 

3 
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remainder  of  the  Bragg  cells  16  and  17  after  which 
the  Bragg  cell  14  will  be  re-operated  and  so  on. 

Figure  3  shows  another  optical  sensing  system 
similar  to  that  depicted  in  Figure  2  in  which  each  of 
the  Bragg  cells  22,  23  and  24  is  arranged  to 
receive  light  from  a  laser  source  25  when  the 
preceding  cell  is  not  being  driven.  The  cells  are 
driven  in  turn  by  pulse  pairs  of  different  frequen- 
cies,  F1  and  F1  +AF,  F2  and  F2  +  AF,  F3  and 
F3  +  AF,  F4  and  F4  +  AF,  generated  in  series  or 
parallel  so  that  output  pulse  pairs  (eg.  fi  and  fi  + 
AF)  are  produced  in  four  different  directions  from 
the  Bragg  cells,  as  indicated.  Each  of  these  pulse 
pairs  of  different  frequencies  will  be  launched  into 
different  optical  fibre  sensor  arrays  with  the  appro- 
priate  time  delays  and  the  light  reflected  from  the 
discontinuities  along  the  sensor  arrays  will  be  caus- 
ed  to  interfere  with  other  reflected  signals  on  re- 
spective  photodetectors  26,  27  and  28. 

In  the  Figure  4  arrangement  four  different  fre- 
quency  output  pulse  pairs  (eg.  fi  and  fi  +  AF) 
from  the  Bragg  cells  29,  30,  31  and  32  which  are 
driven  sequentially  are  launched  into  optical  fibres 
each  of  which  is  terminated  by  time-displaced  par- 
allel  optical  sensor  arrays  such  as  the  arrays  33, 
34,  35  and  36  with  the  appropriate  delays.  As  will 
be  appreciated  the  number  of  sensor  arrays  served 
by  a  single  laser  light-source  57  is  increased  sub- 
stantially  by  this  arrangement.  The  operation  of  the 
sensing  system  is  similar  to  that  described  with 
reference  to  Figure  3. 

Finally  in  Figure  5  the  continuous  wave  light 
output  from  a  laser  37  is  fed  to  a  coupler  38  the 
output  from  which  is  fed  to  frequency  shifters  39 
and  40  which  are  driven  continuously  by  alternate 
pulses  of  frequency  F1  and  F1  +AF  from  pulsers 
41  and  42.  The  pulse  outputs  from  the  frequency 
shifters  are  fed  into  respective  couplers  43  and  44 
which  couple  the  alternative  pulses  of  frequency  fi 
and  fi  +AF  to  switched  couplers  45,  46,  47,  48  and 
49,  50,  51  and  52  which  are  switched  under  the 
control  of  respective  timing  means  53  and  54. 

As  each  of  the  switched  couplers  is  switched 
on  by  the  timing  means  appertaining  thereto  pulses 
of  frequencies  fi  and  fi  +AF  are  fed  to  the  optical 
fibre  sensor  array  connected  to  the  output  of  the 
coupler  concerned  and  the  reflected  light  (ie.  R1, 
R2,  R3,  or  R4  or  R1',  R2',  R3',  or  R4')  passes  back 
through  the  coupler  to  a  photoconductor  receiver 
55  or  56. 

As  will  readily  be  appreciated  from  the  fore- 
going  the  optical  sensing  system  according  the 
present  invention  enables  relatively  large  numbers 
of  sensor  arrays  to  be  operated  from  a  single  laser 
light  source. 

Claims 

1.  An  optical  sensing  system  comprising  a  single 
continuous  wave  light  source  (1),  a  modulator 
(4)  arranged  to  receive  light  from  said  source, 
drive  means  for  switching  the  modulator  to 

5  produce  pulses  of  different  frequencies,  and  an 
optical  fibre  sensor  array  whereto  the  pulses  of 
modulated  light  are  fed  and  wherefrom  reflec- 
tions  of  the  pulses  may  be  received  for  detec- 
tion  by  detection  means  (8),  characterised  in 

io  that  a  plurality  of  said  modulators  (14,  15,  16, 
17;  22,  23,  24;  29,  30,  31,  32;  39,  40),  each 
serving  to  modulate  the  continuous  wave  light 
source,  are  provided,  respective  drive  means 
serving  to  direct  pulses  of  modulated  light  of 

is  different  frequencies  from  each  modulator  to  a 
respective  sensor  array. 

2.  A  system  as  claimed  in  claim  1  wherein  each 
modulator  comprises  a  frequency  shifting  de- 

20  vice  characterised  in  that  each  modulator  (14, 
15,  16,  17;  22,  23,  24;  29,  30,  31,  32)  provides 
a  first  path,  when  driven,  to  direct  modulated 
pulses  to  the  respective  sensing  array,  and  a 
second  path,  when  not  driven,  allowing  un- 

25  modulated  continuous  wave  light  to  pass 
through  the  modulator  to  a  next  one  of  the 
modulators. 

3.  A  system  as  claimed  in  claim  1  or  2  charac- 
30  terised  in  that  each  drive  means  is  arranged  to 

drive  its  respective  modulator  (22,  23,  24;  29, 
30,  31,  32)  to  produce  a  plurality  of  pairs  of 
different  frequency  pulses,  each  modulator 
having,  for  each  pair,  a  respective  sensor  array 

35  whereto  the  pulses  of  each  said  pair  are  di- 
rected. 

4.  A  system  as  claimed  in  claim  3  characterised 
in  that  each  sensor  array  comprises  a  plurality 

40  of  time  spaced  sensors  (33,  34,  35  and  36). 

5.  A  system  as  claimed  in  claim  1  characterised 
in  that  the  drive  means  includes  switching  cou- 
plers  (43;  45,  46,  47,  48;  44;  49,  50,  51,  52) 

45  and  timing  means  (53,  54)  for  directing  the 
modulated  light  of  different  frequencies  to  re- 
spective  sensor  arrays  (1,  2,  3,  4;  11,  21,  31, 
41). 

50  Patentanspruche 

1.  Optisches  Erfassungssystem  mit  einer  einzi- 
gen  kontinuierlichen  Wellen-Lichtquelle  (1),  ei- 
nem  zum  Empfang  von  Licht  von  der  Quelle 

55  angeordneten  Modulator  (4),  Antriebsmittel 
zum  Schalten  des  Modulators,  urn  Pulse  unter- 
schiedlicher  Frequenzen  zu  erzeugen,  und  ei- 
ner  Sensorreihe  aus  optischen  Fasern,  zu  der 

4 
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die  modulierten  Lichtpulse  gefuhrt  und  von  der 
Reflexionen  der  Pulse  zum  Erfassen  durch  die 
Erfassungsmittel  (8)  erhalten  werden  konnen, 
dadurch  gekennzeichnet, 
da/S  eine  Vielzahl  der  Modulatoren  (14,  15,  16, 
17;  22,  23,  24;  29,  30,  31,  32;  39,  40)  vorgese- 
hen  ist,  von  denen  jeder  zur  Modulation  der 
kontinuierlichen  Wellen-Lichtquelle  dient,  wobei 
entsprechende  Antriebsmittel  dazu  dienen,  die 
modulierten  Lichtpulse  mit  verschiedenen  Fre- 
quenzen  von  jedem  Modulator  auf  eine  ent- 
sprechende  Sensorreihe  zu  richten. 

2.  System  nach  Anspruch  1,  bei  dem  jeder  Mo- 
dulator  eine  Frequenzverschiebungsvorrich- 
tungumfa/St, 
dadurch  gekennzeichnet, 
da/3  jeder  Modulator  (14,  15,  16,  17;  22,  23,  24; 
29,  30,  31,  32)  -  wenn  angetrieben  -  einen 
ersten  Weg  aufweist,  urn  die  modulierten  Pulse 
auf  die  entsprechende  Erfassungsreihe  zu  rich- 
ten,  und  -  wenn  nicht  angetrieben  -  einen  zwei- 
ten  Weg,  auf  dem  nicht  moduliertes  kontinuier- 
liches  Wellen-Licht  durch  den  Modulator  zu 
einem  der  nachsten  Modulatoren  passieren 
kann. 

3.  System  nach  Anspruch  1  oder  2, 
dadurch  gekennzeichnet, 
da/S  jedes  Antriebsmittel  zum  Antreiben  seines 
zugehorigen  Modulators  (22,  23,  24;  29,  30, 
31,  32)  vorgesehen  ist,  urn  eine  Vielzahl  von 
Paaren  von  Pulsen  mit  unterschiedlichen  Fre- 
quenzen  zu  erzeugen,  wobei  jeder  Modulator 
fur  jedes  Paar  eine  zugehorige  Sensorreihe 
aufweist,  auf  die  die  Pulse  jedes  Paares  ge- 
richtet  sind. 

4.  System  nach  Anspruch  3, 
dadurch  gekennzeichnet, 
da/S  jede  Sensorreihe  eine  Vielzahl  von  zeitbe- 
abstandeten  Sensoren  (33,  34,  35  und  36)  urn- 
fafit. 

5.  System  nach  Anspruch  1  , 
dadurch  gekennzeichnet, 
da/S  das  Antriebsmittel  Schaltungskoppler  (43; 
45,  46,  47,  48;  44;  49,  50,  51  ,  52)  und  Zeitglie- 
der  (53,  54)  zum  Richten  des  modulierten  Lich- 
tes  mit  verschiedenen  Frequenz  auf  die  ent- 
sprechenden  Sensorreihen  (1,  2,  3,  4;  1',  2',  3', 
4')  umfa/3t. 

Revendications 

1.  Systeme  de  detection  optique  comprenant  une 
unique  source  de  lumiere  (1),  un  modulateur 
(4)  agence  de  fagon  a  recevoir  de  la  lumiere 

en  provenance  de  ladite  source,  un  moyen  de 
pilotage  pour  commuter  le  modulateur  afin  de 
produire  des  impulsions  de  frequences  diffe- 
rentes  et  un  reseau  de  capteurs  a  fibre  optique 

5  auquel  les  impulsions  de  lumiere  modulees 
sont  appliquees  et  a  partir  duquel  des  re- 
flexions  des  impulsions  peuvent  etre  regues  en 
vue  d'une  detection  par  le  moyen  de  detection 
(8),  caracterise  en  ce  qu'une  pluralite  desdits 

io  modulateurs  (14,  15,  16,  17  ;  22,  23,  24  ;  29, 
30,  31  ,  32  ;  39,  40),  chacun  servant  a  moduler 
la  source  de  lumiere  continue,  sont  prevus,  un 
moyen  de  pilotage  respectif  servant  a  diriger 
des  impulsions  de  lumiere  modulees  de  fre- 

15  quences  differentes  en  provenance  de  chaque 
modulateur  jusqu'a  un  reseau  de  capteurs  res- 
pectifs  ; 

2.  Systeme  selon  la  revendication  1,  dans  lequel 
20  chaque  modulateur  comprend  un  dispositif  de 

decalage  de  frequence  caracterise  en  ce  que 
chaque  modulateur  (14,  15,  16,  17  ;  22,  23,  24 
;  29,  30,  31,  32)  definit  une  premiere  voie, 
lorsqu'il  est  pilote,  pour  diriger  des  impulsions 

25  modulees  vers  le  reseau  de  capteurs  respec- 
tifs  et  une  seconde  voie,  lorsqu'il  n'est  pas 
pilote,  qui  permet  a  de  la  lumiere  continue  non 
modulee  de  traverser  le  modulateur  pour  arri- 
ver  a  I'un  suivant  des  modulateurs. 

30 
3.  Systeme  selon  la  revendication  1  ou  2,  carac- 

terise  en  ce  que  chaque  moyen  de  pilotage  est 
agence  pour  piloter  son  modulateur  respectif 
(22,  23,  24  ;  29,  30,  31,  32)  afin  de  produire 

35  une  pluralite  de  couples  d'impulsions  de  fre- 
quences  differentes,  chaque  modulateur  com- 
portant,  pour  chaque  couple,  un  reseau  de 
capteurs  respectifs  vers  lequel  les  impulsions 
de  chacun  desdits  couples  sont  dirigees. 

40 
4.  Systeme  selon  la  revendication  3,  caracterise 

en  ce  que  chaque  reseau  de  capteurs  com- 
prend  une  pluralite  de  capteurs  temporelle- 
ment  espaces  (33,  34,  35  et  36). 

45 
5.  Systeme  selon  la  revendication  1,  caracterise 

en  ce  que  le  moyen  de  pilotage  inclut  des 
coupleurs  de  commutation  (43  ;  45,  46,  47,  48 
;  44  ;  49,  50,  51,  52)  et  des  moyens  de 

50  cadencement  (53,  54)  pour  diriger  la  lumiere 
modulee  de  frequences  differentes  vers  des 
reseaux  de  capteurs  respectifs  (1,  2,  3,  4  ;  11, 
2\  31,  41). 

5 



EP  0  299  638  B1 



EP  0  299  638  B1 

F ^ F r A F  

F 2 , F 2 + A F  

F 3 f f A F  

F ^ F ^ A F  

F 2 j F 2 + A F  

F 3 j F 3 + £ F  

F ^ F - j + A F  

f 2 j f 2 + a f  

f 3 j f 3 + a f  

F ^ F ^ A F  

y b T f p f r * F  

f / . J u + A F  

^ f p f 7 - A F ^ . f 7 j r A F  

\ \ K f ? J 2 + A F   Y \ ^ f 2 S 2 + A F  

% f 3 + A F   K f 3 J 3 + A F  

U J ^ A F   f t . f t + A F  

F / G . J .  



EP  0  299  638  B1 

5 3  

RECEIVER  5 5  T1  4 5  

3 9  

J W U L .  

37  3 8  

- J U L .  

ARRAY  1 

ARRAY  2  

ARRAY  3  

ARRAYS 

5U 

Fi  F1+AF 

RECEIVER  5 6  
V 1  r  

u o  f a  

NX  ■ 

2 L  
5 0  

51 

ARRAY  V 

ARRAY  2 '  

ARRAY  3 '  

5 2  

ARRAY  V  

Fi  F j + A F  

F / g . 5 .  


	bibliography
	description
	claims
	drawings

