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Description 

The  present  invention  relates  in  general  to  infra- 
red  presence  sensors  which  can  be  used  in  anti- 
intrusion  systems  (anti-theft  systems)  for  protecting 
spaces,  particularly  rooms  in  apartments  and  spaces 
in  motor  cars,  or  in  other  systems,  for  example,  as 
presence  detectors  which  can  detect,  for  example, 
the  entry  of  a  person  into  a  room  and  consequently 
switch  on  a  device  (e.g.  a  timed  lighting  device). 

Specifically,  the  present  invention  relates  to  a 
presence  sensor  having  the  features  called  for  in  the 
preamble  of  Claim  1,  which  is  known,  e.g.  from  GB- 
A-2  1  86  972,  GB-A-2  21  5  454,  US-A-4  841  284  or  EP- 
A-0  337  964.  A  somewhat  similar  arrangement  is  dis- 
closed  in  DE-A-37  10  561. 

The  specific  object  of  the  present  invention  is  to 
provide  an  infra-red  presence  sensor  which  is  very 
compact  without  its  compactness  adversely  affecting 
its  performance. 

According  to  the  present  invention,  this  object  is 
achieved  by  virtue  of  a  sensor  having  the  further 
characteristics  recited  in  claim  1. 

One  of  the  main  advantages  of  the  sensor  ac- 
cording  to  the  invention  is  that  it  can  be  produced  in 
the  form  of  a  so-called  "module",  preferably  a  single 
module,  which  can  be  inserted  in  a  connection  box,  a 
junction  box,  etc.,  or  a  similar  element  of  a  normal  do- 
mestic  electrical  system.  This  is  done  in  substantially 
the  same  way  as  with  other  modules  such  as 
switches,  sockets,  intensity  regulators,  etc. 

From  this  point  of  view,  the  main  advantage  of- 
fered  by  the  invention  is  that  it  enables  the  conduits 
(or  ducts)  of  the  electrical  system  which  is  usually  al- 
ready  present  in  the  premises  to  be  protected  against 
intrusion  or  in  which  the  presence  of  people  is  to  be 
detected  to  be  used  forthe  installation  of  an  anti-theft 
system.  This  minimises  or  even  completely  eliminates 
the  need  to  provide  further  pipes  or  to  use  wireless 
systems  for  the  connections  between  the  sensors 
and  the  central  control  unit  of  the  system. 

The  need  to  provide  additional  connecting  wires 
(usually  external  wires  which  are  not  particularly 
pleasing  in  appearance)  often  constitutes  an  obstacle 
to  the  installation  of  anti-theft  systems  in  normal  liv- 
ing  areas,  particularly  when  rooms  in  old  houses  with 
thick  walls,  possibly  with  good  quality  coverings,  are 
involved.  On  the  other  hand,  the  use  of  wireless  sys- 
tems  has  the  disadvantage  that  fairly  sophisticated 
and  expensive  connections  have  to  be  provided  -  usu- 
ally  by  hertzian  waves  -  between  the  various  sensors 
and  the  central  control  unit  of  the  system,  and  each 
element  of  the  system  must  have  a  respective  supply, 
such  as  a  battery,  which  has  to  be  replaced  periodi- 
cally. 

Another  sector  in  which  the  sensor  according  to 
the  invention  can  be  used  to  particular  advantage  is 
the  automotive  sector. 

According  to  a  well-established  choice,  today, 
the  fitting  in  motor  vehicles  of  anti-theft  systems  for 
protecting  spaces  (that  is,  systems  which  can  indicate 
intrusion  into  the  passenger  compartment  regardless 

5  of  whether  operations  on  members  of  the  vehicle  it- 
self  are  involved)  is  left  to  the  "after  market".  In  other 
words,  it  is  the  purchaser  of  the  vehicle  who  has  the 
system  fitted  in  the  motor  vehicle  by  a  reliable  fitter. 

This  choice  cannot  be  considered  wholly  satisfac- 
10  tory  since  the  operations  which  the  fitter  can  carry 

out,  particularly  as  regards  the  positioning  and  fitting 
of  the  sensors  and  their  connection  to  the  central  con- 
trol  unit  of  the  system,  are  generally  quite  limited.  Ex- 
cept  for  some  particular  cases  (for  example,  in  vehi- 

15  cles  which  are  to  be  armour-plated,  etc.)  the  fitter 
cannot  generally  carry  out  an  extensive  rearrange- 
ment  of  the  passenger  compartment  with  the  removal 
and  modification  of  parts  thereof,  particularly  in  view 
of  the  time  which  may  be  required  forthe  operation. 

20  For  this  reason,  the  choices  of  producers  and  fit- 
ters  have  up  to  now  been  limited,  in  practice,  to  ultra- 
sound  anti-intrusion  sensors.  These  sensors  and 
their  systems  have  the  disadvantage  that,  although 
their  current  consumption  is  low  in  absolute  terms  (3- 

25  4  milliamperes),  it  assumes  a  certain  significance  if 
one  takes  into  account  that  the  systems  in  question 
sometimes  have  to  remain  active  for  quite  long  peri- 
ods  of  time,  for  example,  when  the  vehicle  is  left  in  a 
car  park  and  not  used  for  several  days. 

30  The  present  invention  therefore  provides  a  sen- 
sor  which  can  solve  the  problems  expressed  above, 
particularly  as  regards  the  possibility  of  providing  an 
anti-intrusion  system  for  protecting  spaces  as  original 
equipment  supplied  by  the  builder  of  the  vehicle. 

35  The  invention  will  be  described,  purely  by  way  of 
non-limiting  example,  with  reference  to  the  appended 
drawings,  in  which: 

Figure  1  shows  the  mounting  of  a  sensor  accord- 
ing  to  the  invention  in  a  box  of  a  normal  electrical 

40  system, 
Figure  2  shows  the  appearance  of  the  sensor  ac- 
cording  to  the  invention  in  its  mounted  position, 
Figure  3  shows  schematically  the  structure  of  an 
anti-intrusion  system  which  can  be  formed  with 

45  the  sensor  according  to  the  invention. 
Figure  4  shows  in  greater  detail  the  structure  of 
one  of  the  constituent  elements  of  the  device  ac- 
cording  to  the  invention, 
Figure  5  is  a  section  taken  on  the  line  V-V  of  Fig- 

so  ure  4, 
Figure  6  shows  the  structure  of  the  passenger 
compartment  of  a  motor  vehicle  fitted  with  an 
anti-intrusion  sensor  according  to  the  invention, 
and 

55  Figure  7  is  a  general  perspective  view  showing  in 
greater  detail  one  of  the  elements  indicated  in 
Figure  6. 
Figure  1  shows  schematically  the  component 

2 
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parts  of  a  box  (a  connection,  junction  or  terminal  box) 
of  a  normal  domestic  or  industrial  electrical  system. 

In  this  structure  it  is  possible  to  distinguish  the 
following  elements: 

-  a  casing  (the  actual  box)  1  which  is  generally 
tank-shaped  and  is  intended  to  be  set  in  the 
structure  of  the  wall  with  its  open  face  facing 
outwardly, 

-  a  cover  2  which  is  intended  to  be  fitted  to  close 
the  open  face  of  the  box  1  with  the  interposition 
of  screws  3  and  which  has  one  or  more  holes 
4  (which  can  usually  be  formed  by  the  user 
from  pre-punched  blanks)  for  the  mounting  of 
respective  modules,  and 

-  a  further  front  cover  (or  "screen")  5,  usually 
made  of  polished  or  painted  metal  or  good  qual- 
ity  plastics  material,  which  is  intended  to  be 
fixed  to  the  cover  2  by  means  of  further 
screws  ,  or  by  snap-engagement,  and  has 
holes  7  the  numberand  positions  of  which  cor- 
respond  to  those  of  the  holes  4  in  the  cover  2. 

A  so-called  "module",  indicated  8,  is  intended  to 
be  mounted,  in  widely  known  manner,  on  the  cover  2 
in  one  of  the  holes  4.  For  this  purpose,  each  hole  has 
hook  formations  9  which  are  intended  to  snap-engage 
corresponding  hook  formations  on  the  body  of  the 
module  8. 

The  module  8  is  connected  to  the  electrical  sys- 
tem  by  means  of  respective  wires  (not  shown  specif- 
ically)  which  extend  through  the  box  1  and  enter  the 
conduits  or  ducts  (pipes)  which  extend  through  the 
walls  of  the  premises  in  which  the  electrical  system  is 
fitted. 

This  is  all  according  to  widely  known  criteria 
which  do  not  need  to  be  described  herein. 

The  nature  of  the  module  8  may  vary  widely;  in 
fact  it  may  be  a  switch,  a  regulator  (a  dimmer),  an 
electrical  or  television  socket,  an  indicator  lamp,  etc. 

The  sensor  according  to  the  invention,  generally 
indicated  10,  includes  essentially  a  generally  tank- 
shaped  casing  11  which  houses  a  monitoring  circuit 
connected  to  an  infra-red-sensitive  element  12.  The 
sensor  is  usually  a  so-called  pyroelectric  sensor 
which  is  sensitive,  for  example,  to  infra-red  radiation 
in  the  range  between  7  and  15  microns,  with  associ- 
ated  circuit  elements  13,  such  as  an  amplifier  and 
other  members  for  pre-processing  the  signal  gener- 
ated  by  the  sensitive  element  12.  A  lens  14  is  mounted 
on  the  front  of  the  casing  11  which  is  intended  to  face 
the  room  in  which  the  box  is  situated,  the  function  of 
the  lens  being  to  focus  the  infra-red  monitoring  radi- 
ation  coming  from  the  room  under  surveillance  to- 
wards  the  sensitive  element  12. 

The  lens  14  has  Fresnel-lens  characteristics. 
More  precisely,  the  lens  14  is  a  kind  of  "double 

lens"  constituted  by  a  spherical  surface,  that  is,  a  cap- 
shaped  surface,  preferably  with  double  curvature 
(the  first  lens)  which  has  (preferably  on  its  internal 

surface),  for  example,  three  bands  15,  16,  17of  Fres- 
nel-lens  segments  (the  second  lens)  one  above  an- 
other  and  including,  for  example,  six,  five  and  three 

5  Fresnel-lens  segments.  This  configuration  ensures 
the  coverage  of  the  area  under  surveillance  which  is 
divided  into  three  regions,  that  is,  an  upper  region 
(the  band  of  segments  15),  a  central  region  (the  band 
of  segments  16)  and  a  lower  region  (the  band  of  seg- 

10  ments  17).  The  area  under  surveillance  is  thus  fully 
protected  particularly  in  the  so-called  "man-height" 
region.  The  sensor  10  according  to  the  invention  can 
in  fact  be  mounted  in  a  box  situated  at  the  normal 
height  for  a  switch  and  hence  typically  within  a  band 

15  80  to  120  cm.  from  the  ground. 
An  important  characteristic  of  the  lens  14  is  that 

it  has  a  very  marked  arcuate  shape. 
For  example,  in  the  embodiment  illustrated,  it  is 

spherical  with  a  rectangular  base,  its  configuration 
20  being  comparable  to  a  domed  vault,  and  extends  hor- 

izontally  (in  plan,  when  the  sensor  is  in  its  normal  pos- 
ition  of  use)  through  an  angle  of  the  order  of  100-1  05° 
and  vertically  through  an  angle  of  the  order  of  45-60°. 

These  wide  angles  are  intended  to  give  the  lens 
25  14  as  a  whole  a  domed  or  arcuate  vault-shaped  struc- 

ture  so  that  it  has  good  resistance  to  mechanical  com- 
pression  stresses  which  may  be  exerted  thereon.  The 
lens  14  is  preferably  injection-moulded  from  plastics 
material,  for  example,  high-density  polyethylene  and 

30  is  quite  thin,  preferably  less  than  1  mm  thick.  This  is 
to  avoid  excessive  absorption  of  the  monitoring  radi- 
ation.  In  this  connection,  it  should  be  noted  that  the 
sensor  10  as  a  whole  is  a  passive  sensor.  Moreover, 
as  already  stated,  the  lens  14  is  intended  (unlike  a 

35  conventional  anti-intrustion  sensor  which  is  usually 
mounted  on  the  ceiling  of  the  protected  room)  to  be 
mounted  in  an  easily  accessible  position  and  thus 
usually  near  another  module  such  as  a  switch  which 
is  intended  to  be  operated  frequently  even  in  the  dark 

40  so  that  there  is  considerable  exposure  to  pressures 
and  knocks. 

The  moulding  of  the  lens  14  from  plastics  material 
also  has  the  advantage  that  it  enables  the  lens  to  be 
pigmented  (for  example,  in  black),  for  example,  to  pro- 

45  vide  it  with  colouring  coordinated  with  that  of  the 
screen  5  for  aesthetic  purposes  with  a  minimal  addi- 
tion  of  pigment  (1-2%o)  and  thus  without  adversely  af- 
fecting  its  attenuation  characteristics. 

As  has  been  seen,  an  important  characteristic  of 
so  the  lens  14  is  that  it  is  constituted,  in  practice,  by  a 

surface  with  double  curvature,  for  example,  a  sphe- 
rical  surface,  on  which  the  Fresnel-lens  segments  are 
arranged  in  the  adjacent  bands  15,  16  and  17. 

From  this  point  of  view,  the  lens  14  may  be  com- 
55  pared  to  a  kind  of  double  lens,  in  the  sense  that  it  in- 

cludes  a  spherical  surface  whose  centre  of  curvature 
corresponds  at  least  approximately  to  the  position  of 
the  pyroelectric  sensor  12  whilst  the  various  Fresnel- 
lens  segments  (see,  for  example,  the  segments  of  the 

3 
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upper  band  15  to  which  Figure  5  relates  in  greater  de- 
tail)  are  formed  so  as  to  focus  the  infra-red  radiation 
which  reaches  the  sensor  10  precisely  onto  the  spa- 
tial  position  occupied  by  the  pyroelectric  sensitive  ele- 
ment  12;  in  other  words,  the  sensitive  element  12  is 
positioned  at  the  focus  of  the  various  segments  15,  16 
and  17. 

The  distribution  of  the  Fresnel-lens  segments  in 
the  three  bands  15,  16  and  17  one  above  another  is 
intended  primarily  to  achieve  protection  or  surveil- 
lance  in  three  different  spatial  regions. 

In  particular,  the  segments  of  the  upper  band  15 
are  intended  to  cause  the  infra-red  radiation  coming 
from  the  upper  portion  of  the  area  under  surveillance 
to  converge  on  the  pyroelectric  sensor  12  and  the 
segments  of  the  central  band  16  are  intended  to  focus 
the  radiation  coming  from  the  central-lower  region  of 
the  area  under  surveillance.  Finally,  the  segments  17 
of  the  lower  band  are  intended  to  cause  the  radiation 
coming  from  the  lower  part  of  the  area  under  surveil- 
lance  and,  in  particular,  from  the  portion  of  the  area 
situated  directly  below  the  sensor  10  to  converge  on 
the  sensor  12.  This  characteristic,  together  with  the 
general  dome  or  cap-shaped  conformation  of  the  lens 
1  4  wit  h  dou  ble  curvature  enables  t  he  sensor  to  detect 
in  a  very  reliable  manner  any  attempts  to  approach  it 
in  order  to  try  to  mask,  neutralise,  or  circumvent  it. 

Again,  as  regards  the  spatial  distribution  of  the 
bands  15,  16  and  17,  it  can  be  seen  that,  at  least  in 
the  currently-preferred  embodiment,  the  depth  of  the 
upper  band  1  5  corresponds  approximately  to  half  the 
height  of  the  lens  14  as  a  whole  whilst  the  depths  of 
the  other  two  bands  (the  central  band  16  and  the  low- 
er  band  17)  are  about  half  the  lower  portion,  that  is, 
one  quarter  of  the  overall  height  of  the  surface  of  the 
lens. 

As  regards  the  number  of  bands  and  the  number 
and  distribution  of  the  segments  in  each  band,  the 
solution  described,  which  has  three  bands  with  six, 
five  and  three  segments  respectively,  has  also  been 
found  advantageous  in  that  a  certain  angularstagger- 
ing  of  the  serpents  in  the  various  bands  can  be  ach- 
ieved.  In  practice,  this  means  that  in  each  band  the 
regions  with  maximum  sensitivity  to  the  incident  radi- 
ation  are  offset  from  those  of  the  adjacent  bands  so 
that  the  overall  effect  is  that  the  sensitivity  curves  of 
the  various  bands  overlap.  This  is  beneficial  in  pre- 
venting  the  sensor  as  a  whole  from  having  regions  of 
low  sensitivity  at  certain  angular  positions. 

The  use  of  a  smaller  number  of  segments  in  the 
lower  bands  and,  in  particular,  in  the  lowest  band  17 
enables  each  serpent  to  have  a  larger  surface  which 
improves  the  picking-up  of  the  infra-red  radiation  in 
the  lower  regions  which  are  angularly  more  remote 
from  the  central  axis  of  the  pyroelectric  sensor. 

Another  important  characteristic  of  the  lens  14 
(see  in  particular  the  views  of  Figures  4  and  5)  is  that, 
as  well  as  its  optically  active  portion  (that  is,  the  por- 

tion  including  the  three  bands  of  Fresnel-lens  seg- 
ments  15,  16  and  17),  it  has  a  base  or  skirt  portion  19 
which  is  generally  prismatic  (with  a  rectangular  cross- 

5  section  in  the  embodiment  shown)  which  enables  the 
lens  14  to  be  mounted  in  a  position  such  that,  with  the 
face  19a  of  the  casing  11  which  holds  the  circuits  as- 
sociated  with  the  pyroelectric  sensor  12,  it  defines  a 
chamber  which  is  substantially  closed  to  the  exterior, 

10  for  housing  the  element  12.  This  arrangement  has  the 
advantage  of  insulating  the  pyroelectricelement  12 
from  phenomena  such  as,  for  example,  draughts 
which  could  disturb  its  operation,  for  example,  caus- 
ing  the  pyroelectric  element  to  generate  alarm  signals 

15  in  conditions  in  which  the  emission  of  such  a  signal  is 
actually  unjustified  (so-called  false  alarms). 

An  important  characteristic  of  the  sensor  accord- 
ing  to  the  invention,  which  is  connected  with  the  fact 
that  it  is  a  passive  infra-red  sensor  and  does  not  need 

20  auxiliary  elements  (such  as  a  generator,  as  is  the 
case  with  microwave  sensors),  is  that  the  casing  11, 
including  the  lens  14  disposed  on  its  front  face,  can 
be  formed  so  as  to  have  dimensions  which  fully  cor- 
respond  to  those  of  a  normal  module. 

25  Thus,  as  is  clear  from  the  drawings,  the  sensor 
1  0  can  assume  the  characteristics  of  a  so-called  sin- 
gle  module  which  is  intended  to  occupy  a  single 
mounting  position  in  the  box  1. 

In  particular,  with  the  use  of  the  technical  solution 
30  described,  the  lens  14  can  be  formed  so  that  the  ra- 

dius  of  its  spherical  surface  is  of  the  order  of  14  mm 
and  the  dimensions  of  its  base  (the  sides  of  the  pris- 
matic  skirt  portion  1  9)  are  1  6  x  20  mm  so  t  hat  t  he  lens 
14  (and  the  sensor  10  as  a  whole)  can  be  fitted  in  a 

35  casing  11  for  electrical  modules  conforming  to  the  Eu- 
ropean  standard  (maximum  width  25  mm). 

This  is  unlike  more  or  less  similar  devices  (for  ex- 
ample  thermostats  for  heating  systems,  etc.)  whose 
mounting  in  connection  boxes  or  the  like  has  already 

40  been  proposed  but  which  clearly  need  to  occupy  a 
good  portion,  if  not  the  whole,  of  the  box. 

These  characteristics  enable  the  potential  uses 
of  the  sensor  according  to  the  invention  to  be  devel- 
oped  considerably,  particularly  as  regards  the  possi- 

45  bility,  shown  by  way  of  example  in  Figures  2  and  3,  of 
forming  a  complete  anti-intrusion  system  including  a 
central  control  unit  20  (possibly  with  push-buttons 
20a  for  shutting  down  parts  of  the  system  and/or  a  re- 
ceiver  20b,  typically  an  infra-red  receiver,  for  receiv- 

50  ing  activation  and  de-activation  signals)  and  one  or 
more  sensors  10  mounted  in  various  connection 
boxes,  by  inserting  the  connecting  wires  21  through 
the  conduits  or  ducts  (pipes)  22  of  the  electrical  sys- 
tem  which  is  normally  already  present  in  the  premises 

55  protected. 
In  the  diagram  of  Figure  3,  other  modules,  gen- 

erally  indicated  8,  (switches,  sockets,  etc.)  are  mount- 
ed  in  combination  with  various  sensors  10  in  corre- 
sponding  boxes  of  the  electrical  system. 

4 
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Figure  2  and  the  left-hand  portion  of  Figure  3  also 
show  how  -  precisely  because  of  the  small  size  of  the 
sensor  itself  -  the  sensor  10  can  be  combined,  in  at 
least  one  of  the  boxes,  with  a  more  complex  process-  5 
ing  member,  for  example,  the  central  control  unit  20 
which  controls  the  operation  of  the  system  formed  by 
the  various  sensors  10  and  may  be  capable  of  being 
activated  and  deactivated  selectively  by  remote  con- 
trol  (20b)  so  that  certain  sensors  10  can  be  made  in-  10 
operative  (partial  shutting-down),  for  example,  in  or- 
der  to  retain  protection  only  in  certain  rooms  whilst 
others  continue  to  be  used  (for  example,  during  the 
night). 

Still  for  the  same  prospective  use,  a  solution  is  15 
also  possible  in  which  a  microwave  sensor  is  associ- 
ated  with  a  sensor  1  0  within  the  same  connection  box 
in  order  to  provide  the  system  with  better  protection 
against  attempted  masking  or  obstruction. 

Naturally,  one  might  also  consider  making  the  ge-  20 
ometry  of  the  lens  14  different  from  that  described 
above. 

In  particular,  as  regards  the  arrangement  of  the 
Fresnel-lens  serpents,  it  is  possible  to  adopt  either 
the  arrangement  with  several  bands  one  above  an-  25 
other,  of  which  the  bands  of  Fresnel-lens  segments 
15,  16  and  17  of  Figure  4  are  an  example,  or  a  differ- 
ent  arrangement,  for  example,  including  identical 
bands,  one  above  the  other,  or  three  bands  of  differ- 
ent  lengths,  one  above  another  in  a  cross-shaped  ar-  30 
rangement. 

In  Figure  6,  the  passenger  compartment  of  a  ve- 
hicle  such  as  a  motor  car,  not  shown  as  a  whole,  is  in- 
dicated  W. 

The  front  seats  Si  andtherearseatsS2ofthecar  35 
are  visible,  however,  and  are  shown  schematically. 

Aso-called  ceiling  light  100  is  fitted  in  the  passen- 
ger  compartment  in  a  central  position  on  the  front 
edge  of  the  roof  above  the  upper  edge  of  the  wind- 
screen  P.  40 

This  element,  which  is  shown  in  greater  detail  in 
Figure  7  includes,  in  known  manner,  devices  such  as, 
for  example,  a  clock  1  02  and  one  or  more  switches 
1  03,  1  04  disposed  in  positions  in  which  they  are  easi- 
ly  visible  and/or  accessible  to  the  people  in  the  pas-  45 
senger  compartment. 

Asensor  1  0  substantially  similar  to  that  described 
above  is  mounted  in  the  ceiling  light  100  and  is  intend- 
ed  to  act  as  an  anti-intrusion  (anti-theft)  sensor  of  the 
type  for  protecting  a  space.  50 

In  this  case  also,  the  sensor  10  is  constituted  by 
a  box-shaped  body  11  which  can  befitted  or  engaged 
in  the  ceiling  light  100  so  that  it  can  befitted  in  the  ve- 
hicle  as  original  equipment.  This  solution  enables  the 
sensor  10  to  be  connected  to  the  central  control  unit  55 
of  the  anti-theft  system,  which  usually  also  includes 
other  sensors  (sensitive  to  events  such  as  an  attempt 
to  open  the  doors,  an  attempt  to  start  the  engine,  etc.) 
and  can  be  activated/deactivated  remotely  by  signals 

transmitted  to  the  central  control  unit  by  a  remote  con- 
trol. 

Amongst  otherthings,  the  positioning  of  the  sen- 
sor  10  in  the  ceiling  light  100  enables  it  to  be  connect- 
ed  to  the  central  control  unit  by  making  direct  use  of 
the  conduits  which  are  usually  already  provided  in  the 
passenger  compartment  for  the  wires  of  the  vehicle's 
electrical  system.  This  is  not  usually  true  of  current 
anti-theft  systems  for  which  the  fitter,  who  operates 
on  the  finished  vehicle,  usually  has  to  provide  wires 
and  conduits  specifically  for  connecting  the  sensors 
to  the  central  control  unit. 

In  this  example  of  application,  the  lens  is  also 
characterised  by  two  important  factors,  that  is: 

-  the  presence  of  a  distribution  of  Fresnel-lens 
segments  which  is  specifically  adapted  to  the 
shape  of  the  area  under  surveillance,  and 

-  the  very  marked  and  distinct  arcuate  ("round- 
ed")  shape  of  the  surface  of  the  lens  with  dou- 
ble  curvature. 

The  field  covered  by  the  sensor  10  in  the  passen- 
ger  compartment  W  is  shown  schematically  in  Figure 
6  and  has  a  central  or  middle  region  of  coverage  A 
(the  band  of  segments  16)  which  includes  essentially 
the  upper  portions  of  the  front  seats  Si  and  a  good 
portion  of  the  rear  seats  S2,  an  upper  region  of  cov- 
erage  B  (the  band  15)  which  includes  the  upper  por- 
tions  of  the  rear  seats  S2and  the  rear  window,  and  a 
lower  region  of  coverage  C  (the  band  17)  which  in- 
cludes  the  sitting  surfaces  of  the  front  seats  Si  and 
members  such  as  the  gear  lever,  etc. 

It  will  be  understood  that  this  spatial  coverage  af- 
fords  complete  protection  of  the  space  in  the  passen- 
ger  compartment  even  as  regards  attempts  to  steal 
objects  in  the  passengercompartmentwithoutfull  en- 
try  to  the  passenger  compartment. 

The  very  arcuate  shape  of  the  lens  14  is  intended 
to  give  it  a  generally  dome-shaped  configuration  and 
consequently  resistance  to  mechanical  compression 
stresses  exerted  on  the  lens  14.  As  already  stated 
above,  the  lens  is  usually  made  of  fairly  thin  plastics 
material  in  order  to  prevent  eccessive  attenuation  of 
the  radiation  used  for  the  monitoring;  the  sensor  10 
is  in  fact  a  passive  sensor. 

In  the  application  according  to  the  invention  it  is 
therefore  essential  to  prevent  any,  even  involuntary, 
handling  of  the  lens  14  from  leading  to  damage  there- 
to. 

Given  its  passive  sensor  characteristics,  the  sen- 
sor  10  according  to  the  invention  is  characterised  by 
an  extremely  low  level  of  energy  consumption  so  that 
the  anti-intrusion  system  as  a  whole  (including  the 
central  control  unit  to  which  the  sensor  10  is  connect- 
ed)  has  consumption  characteristics  considerably 
lower  than  those  of  the  ultrasound  or  microwave  anti- 
intrusion  systems  currently  used  with  which,  how- 
ever,  the  sensor  according  to  the  invention  can  easily 
be  combined. 

5 



g EP  0  484  293  B1 10 

Naturally,  the  principle  of  the  invention  remaining 
the  same,  the  details  of  construction  and  forms  of  em- 
bodiment  may  be  varied  widely  with  respect  to  those 
described  and  illustrated,  without  thereby  departing 
from  the  scope  of  the  present  invention  as  defined  by 
the  appended  claims. 

shaped  surface  with  double  curvature,  whereby 
said  adjacent  bands  (15  to  17)  of  Fresnel-lens 
segments  define: 

-  an  upper  band  (1  5)  for  causing  the  radiation 
coming  from  the  upper  portion  of  an  area 
under  surveillance  to  converge  on  the  sen- 
sitive  element  (12); 

-  a  central  band  (16)  for  focusing  the  radia- 
tion  coming  from  the  central-lower  region  of 
an  area  under  surveillance  onto  the  sensi- 
tive  element  (12);  and 

-  a  lower  band  (17)  for  causing  the  radiation 
coming  from  the  lower  portion  of  an  area 
under  surveillance  to  converge  on  the  sen- 
sitive  element  (12). 

2.  A  sensor  according  to  Claim  1,  characterised  in 
that  it  includes  a  casing  (11)  with  dimensions 
such  that  the  sensor  (10)  as  a  whole  is  config- 
ured  as  a  module,  preferably  a  single  module, 
which  can  be  inserted  in  a  box  (1  to  7)  or  the  like 
of  an  electrical  system. 

3.  A  sensor  according  to  any  of  Claims  1  or  2,  char- 
acterised  in  that  the  Fresnel-lens  segments  (15 
to  17)  are  on  the  inner  face  of  the  cap-shaped 
surface. 

4.  A  sensor  according  to  Claim  1,  characterised  in 
that  the  adjacent  bands  (15  to  17)  include  angu- 
larly  staggered  Fresnel-lens  segments. 

5.  A  sensor  according  to  Claim  1  or  Claim  4,  char- 
acterised  in  that  the  number  of  Fresnel-lens  seg- 
ments  in  the  bands  (15  to  17)  varies  generally 
from  band  to  band. 

6.  A  sensor  according  to  Claim  1,  characterised  in 
that  the  lens  (14)  includes  a  central  band  (16)  of 

Fresnel-lens  segments  and  two  further  bands 
(1  5  and  1  7)  or  Fresnel-lens  segments,  above  (1  5) 
and  below  (17)  the  central  band  (16),  respective- 

5  ly. 

7.  A  sensor  according  to  Claim  1  or  Claim  6,  char- 
acterised  in  that  the  adjacent  bands  (1  5  to  1  7)  are 
of  equal  size. 

10 
8.  A  sensor  according  to  Claim  6,  characterised  in 

that  the  upper  band  (15)  of  Fresnel-lens  seg- 
ments  occupies  about  half  the  cap-shaped  sur- 
face  of  the  lens  (14). 

15 
9.  A  sensor  according  to  Claim  6  or  Claim  8,  char- 

acterised  in  that  each  of  the  central  band  (16)  and 
the  lower  band  (17)  occupies  about  one  quarter 
of  the  cap-shaped  surface  of  the  lens  (14). 

20 
10.  A  sensor  according  to  any  one  of  the  preceding 

claims,  characterised  in  that  the  cap-shaped  sur- 
face  of  the  lens  (14)  is  substantially  spherical. 

25  11.  A  sensor  according  to  Claim  1  or  Claim  10,  char- 
acterised  in  that  the  lens  (14)  extends  horizontal- 
ly  through  an  angle  of  the  order  of  90-105°. 

12.  A  sensor  according  to  any  one  of  Claims  1,  10  or 
30  11,  characterised  in  that  the  lens  (14)  extends 

vertically  through  an  angle  of  the  order  of  45-60°. 

13.  A  sensor  according  to  any  one  of  the  preceding 
claims,  characterised  in  that  the  shape  of  the 

35  cap-shaped  surface  is  generally  comparable  to 
that  of  a  domed  vault. 

14.  A  sensor  according  to  any  one  of  the  preceding 
claims,  characterised  in  that  the  lens  (14)  is  de- 

40  fined  by  a  body  with  a  skirt  portion  (19)  which 
surrounds  the  infra-red  sensitive  element  (12)  so 
as  to  insulate  it  from  the  exterior. 

15.  A  sensor  according  to  any  one  of  the  preceding 
45  claims,  characterised  in  that  the  lens  (14)  is 

moulded,  preferably  by  injection-moulding,  from 
a  plastics  material. 

16.  A  sensor  according  to  Claim  1  or  Claim  15,  char- 
50  acterised  in  that  the  lens  (14)  is  made  of  a  plas- 

tics  material  such  as,  for  example,  high-density 
polyethylene. 

17.  A  sensor  according  to  Claim  1,  characterised  in 
55  that  the  cap-shaped  surface  of  the  lens  (14)  is 

less  than  1  mm  thick. 

18.  A  sensor  according  to  Claim  1  or  any  one  of 
Claims  15  to  17,  characterised  in  that  the  lens 

Claims  10 

1.  A  presence  sensor  (10),  including: 
-  an  infra-red  sensitive  element  (12),  and 
-  a  lens  (14)  for  focusing  the  monitoring  radi- 

ation  onto  the  sensitive  element  (12),  the  15 
lens  (14)  having  a  plurality  of  Fresnel-lens 
segments  formed  on  its  surface,  said  Fres- 
nel-lens  segments  being  arranged  in  three 
adjacent  bands  (15  to  17), 

characterised  in  that  the  lens  (14)  has  a  cap-  20 

6 



11 EP  0  484  293  B1 12 

(14)  is  pigmented. 

19.  A  sensor  according  to  any  one  of  the  preceding 
claims,  as  an  element  of  a  presence-detection  5 
system  in  a  room,  the  system  including  connect- 
ing  wires  (21)  which  extend  through  the  conduits 
(22)  of  the  electrical  system  of  the  room  in  which 
the  system  is  fitted. 

10 
20.  A  sensor  according  to  Claim  19  which  is  com- 

bined  in  its  box  (1  to  7)  or  the  like  with  a  control 
unit  (20)  of  the  presence-detection  system,  pos- 
sibly  with  remote  control  (20b). 

15 
21.  A  sensor  according  to  Claim  1,  characterised  in 

that  it  is  incorporated  in  a  lamp  or  a  similar  acces- 
sory  (100)  which  is  fitted  in  a  portion  of  the  pas- 
senger  compartment  (A)  of  a  vehicle. 

20 
22.  A  sensor  according  to  any  one  of  the  preceding 

claims,  characterised  in  that  it  is  combined  with 
an  ultrasound  or  microwave  sensor. 

25 
Patentanspruche 

1.  Anwesenheitssensor  (10),  umfassend: 
-  ein  infrarotempf  indliches  Element  (12),  und 
-  eine  Linse  (14)  zum  Fokussieren  der  Uber-  30 

wachungsstrahlung  auf  das  empfindliche 
Element  (12),  wobei  die  Linse  (14)  eine 
Vielzahl  an  ihrer  Oberflache  ausgebildeter 
Fresnel-Linsensegmente  aufweist,  welche 
in  drei  benachbarten  Bandern  (15  bis  17)  35 
angeordnet  sind, 

dadurch  gekennzeichnet, 
dali  die  Linse  (14)  eine  haubenformige  Oberfla- 
che  mit  Doppelkrummung  aufweist,  wobei  die  be- 
nachbarten  Bander  (15  bis  17)  von  Fresnel-  40 
Linsensegmenten  definieren: 

-  ein  oberes  Band  (15),  das  bewirkt,  dali  die 
aus  einem  oberen  Abschnitt  eines  unter 
Uberwachung  stehenden  Bereichs  kom- 
mende  Strahlung  auf  dem  empfindlichen  45 
Element  (12)  konvergiert; 

-  ein  zentrales  Band  (16)  zum  Fokussieren 
der  aus  dem  zentral  unteren  Gebiet  eines 
unter  Uberwachung  stehenden  Bereichs 
kommenden  Strahlung  auf  das  empfindli-  so 
che  Element  (12);  und 

-  ein  unteres  Band  (1  7),  das  bewirkt,  dali  die 
aus  dem  unteren  Abschnitt  eines  unter 
Uberwachung  stehenden  Bereichs  kom- 
mende  Strahlung  auf  dem  empfindlichen  55 
Element  (12)  konvergiert. 

dali  er  ein  Gehause  (11)  mit  derartigen  Abmes- 
sungen  umfalit, 
dali  der  Sensor  (10)  im  Ganzen  als  ein  Modul, 
vorzugsweise  ein  einzelnes  Modul,  ausgefuhrt 
ist,  welches  in  einen  Gehausekas-  ten  (1  bis  7) 
oderdergleichen  eines  elektrischen  Systems  ein- 
gesetzt  werden  kann. 

3.  Sensor  nach  Anspruch  1  oder  2, 
dadurch  gekennzeichnet, 
dali  die  Fresnel-Linsensegmente  (15  bis  17)  auf 
der  Innenseite  der  haubenformigen  Oberflache 
angeordnet  sind. 

4.  Sensor  nach  Anspruch  1  , 
dadurch  gekennzeichnet, 
dali  die  benachbarten  Bander  (15  bis  17)  winke- 
lig  versetzte  Fresnel-Linsensegmente  umfassen. 

5.  Sensor  nach  Anspruch  1  oder  4, 
dadurch  gekennzeichnet, 
dali  die  Anzahl  von  Fresnel-Linsensegmenten  in 
den  Bandern  (15  bis  17)  allgemein  von  Band  zu 
Band  variiert. 

6.  Sensor  nach  Anspruch  1  , 
dadurch  gekennzeichnet, 
dali  die  Linse  (14)  ein  zentrales  Band  (16)  von 
Fresnel-Linsensegmenten  und  zwei  weitere  Ban- 
der  (15  und  17)  von  Fresnel-Linsensegmenten 
oberhalb  (15)  bzw.  unterhalb  (17)  des  zentralen 
Bandes  (16)  umfalit. 

7.  Sensor  nach  Anspruch  1  oder  6, 
dadurch  gekennzeichnet, 
dali  die  benachbarten  Bander  (1  5  bis  1  7)  gleiche 
Abmessungen  haben. 

8.  Sensor  nach  Anspruch  6, 
dadurch  gekennzeichnet, 
dali  das  obere  Band  (15)  von  Fesnel- 
Linsensegmenten  etwa  die  Halfte  der  haubenfor- 
migen  Oberflache  der  Linse  (14)  einnimmt. 

9.  Sensor  nach  Anspruch  6  oder  8, 
dadurch  gekennzeichnet, 
dali  das  zentrale  Band  (16)  und  das  untere  Band 
(17)  jeweils  etwa  ein  Viertel  der  haubenformigen 
Oberflache  der  Linse  (14)  einnehmen. 

1  0.  Sensor  nach  einem  der  vorhergehenden  Anspru- 
che, 
dadurch  gekennzeichnet, 
dali  die  haubenformige  Oberflache  der  Linse 
(14)  im  wesentlichen  spharisch  ist. 

Sensor  nach  Anspruch  1, 
dadurch  gekennzeichnet, 

11.  Sensor  nach  Anspruch  1  oder  10, 
dadurch  gekennzeichnet, 
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dalisich  die  Linse  (14)  horizontal  ubereinen  Win- 
kel  der  Grolienordnung  von  90  -  105°  erstreckt. 

12.  Sensor  nach  einem  der  Anspruche  1,  10  oder  11,  5 
dadurch  gekennzeichnet, 
dalisich  die  Linse  (14)  vertikal  ubereinen  Winkel 
der  Grolienordnung  von  45  -  60°  erstreckt. 

13.  Sensor  nach  einem  der  vorhergehenden  Anspru-  10 
che, 
dadurch  gekennzeichnet, 
dali  die  Form  der  haubenformigen  Oberflache 
allgemein  mit  der  eines  gewolbten  Gewolbesver- 
gleichbar  ist.  15 

14.  Sensor  nach  einem  dervorhergehenden  Anspru- 
che, 
dadurch  gekennzeichnet, 
dali  die  Linse  (14)  von  einem  Korper  mit  einem  20 
Randabschnitt  (19)  begrenzt  ist,  welcherdas  in- 
frarotempfindliche  Element  (12)  derart  um- 
schlielit,  dali  es  von  der  Aulienumgebung  isoliert 
ist. 

25 
15.  Sensor  nach  einem  dervorhergehenden  Anspru- 

che, 
dadurch  gekennzeichnet, 
dali  die  Linse  (14)  aus  einem  Kunststoffmaterial 
geformt  ist,  vorzugsweise  durch  Spritzgielien.  30 

16.  Sensor  nach  Anspruch  1  oder  15, 
dadurch  gekennzeichnet, 
dali  die  Linse  (14)  aus  einem  Kunststoffmaterial, 
wie  z.B.  Polyethylen  mit  hoher  Dichte,  hergestellt  35 
ist. 

17.  Sensor  nach  Anspruch  1, 
dadurch  gekennzeichnet, 
dali  die  haubenformige  Oberflache  der  Linse  40 
(14)  weniger  als  1  mm  dick  ist. 

18.  Sensor  nach  Anspruch  1  oder  einem  der  Anspru- 
che  15  bis  17, 
dadurch  gekennzeichnet,  45 
dali  die  Linse  (14)  pigmentiert  ist. 

19.  Sensor  nach  einem  dervorhergehenden  Anspru- 
che,  als  ein  Element  eines  Anwesenheitsdetekti- 
onssystems  in  einem  Raum,  wobei  das  System  50 
Verbindungsdrahte  (21)  umfalit,  die  sich  durch 
die  Leitungskanale  (22)  des  elektrischen  Sy- 
stems  des  Raums  erstrecken,  in  welchem  das 
System  angebracht  ist. 

55 
20.  Sensor  nach  Anspruch  1  9,  der  in  seinem  Gehau- 

sekasten  (1  bis  7)  oder  dergleichen  mit  einer 
Steuereinheit  (20)  des  Anwesenheitsdetektions- 
systems,  moglicherweise  mit  einer  Fernsteue- 

rung  (20b),  kombiniert  ist. 

21.  Sensor  nach  Anspruch  1, 
dadurch  gekennzeichnet, 
dali  er  in  einen  Leuchtkorper  oder  ein  ahnliches 
Zubehorteil  (1  00)  eingebaut  ist,  welches  in  einem 
Abschnitt  des  Fahrgastraums  (A)  eines  Kraft- 
fahrzeugs  angebracht  ist. 

22.  Sensor  nach  einem  dervorhergehenden  Anspru- 
che, 
dadurch  gekennzeichnet, 
dali  er  mit  einem  Ultraschall-  oder  Mikrowellen- 
sensor  kombiniert  ist. 

Revendications 

1  .  Detecteur  de  presence  (1  0),  comportant: 
-  un  element  (12)  sensible  a  I'infrarouge,  et 
-  une  lentille  (14)  pour  focaliser  le  rayonne- 

ment  de  surveillance  sur  I'element  sensible 
(12),  la  lentille  (14)  comportant  une  plural  ite 
de  segments  de  lentille  de  Fresnel  formes 
sur  sa  surface,  lesdits  segments  de  lentille 
de  Fresnel  etant  disposes  suivant  trois  ban- 
des  adjacentes  (15  a  17), 
caracterise  en  ce  que  la  lentille  (14)  a  une 

surface  en  forme  de  calotte  a  double  courbure, 
grace  a  quoi  les  bandes  adjacentes  (1  5  a  1  7)  des 
segments  de  lentille  de  Fresnel  definissent: 

-  une  bande  superieure  (15)  pour  faire 
converger  le  rayonnement  provenant  de  la 
partie  superieure  d'une  zone  sous  surveil- 
lance  sur  I'element  sensible  (12). 

-  une  bande  centrale  (16)  qui  focalise  le 
rayonnement  provenant  de  la  region  centra- 
le  inferieure  d'une  zone  sous  surveillance 
sur  I'element  sensible  (12);  et 

-  une  bande  inferieure  (  17)  pour  faire 
converger  le  rayonnement  provenant  de  la 
partie  inferieure  d'une  zone  sous  surveil- 
lance  sur  I'element  sensible  (12). 

2.  Detecteur  suivant  la  revendication  1  ,  caracterise 
en  ce  qu'il  comporte  un  boitier  (11)  dont  les  di- 
mensions  sont  telles  que  le  detecteur  (10)  dans 
son  ensemble  a  la  configuration  d'un  module,  de 
preference  un  module  unique,  qui  peutetre  insere 
dans  un  coffret  (1  a  7)  ou  analogue,  d'un  systeme 
electrique. 

3.  Detecteur  selon  I'une  quelconque  des  revendica- 
tions  1  ou  2,  caracterise  en  ce  que  les  segments 
(15  a  17)  de  lentille  de  Fresnel  sont  situes  sur  la 
face  interieure  de  la  surface  en  forme  de  calotte. 

4.  Detecteurselon  la  revendication  1  ,  caracterise  en 
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ce  que  les  bandes  adjacentes  (15  a  17)  compor- 
tent  des  segments  de  lentille  de  Fresnel  angulai- 
rement  decales. 

Detecteur  selon  la  revendication  1  ou  la  revendi- 
cation  4  caracterise  en  ce  que  le  nombre  de  seg- 
ments  de  lentille  de  Fresnel  dans  les  bandes  (15 
a  17)  varie  generalement  d'une  bande  a  I'autre. 

Detecteur  selon  la  revendication  1  ,  caracterise  en 
ce  que  la  lentille  (14)  comporte  une  bande  cen- 
trale  (16)  de  segments  de  lentille  de  Fresnel  et 
deux  bandes  supplementaires  (15  et  17)  de  seg- 
ments  de  lentille  de  Fresnel,  situees  respective- 
ment  au  dessus  (1  5)  et  au  dessous  (1  7)  de  la  ban- 
de  centrale  (16). 

Detecteur  selon  la  revendication  1  ou  la  revendi- 
cation  6,  caracterise  en  ce  que  les  bandes  adja- 
centes  (15  a  17)  sont  de  tailles  egales. 

Detecteur  selon  la  revendication  6,  caractense  en 
ce  que  la  bande  superieure  (1  5)  des  segments  de 
lentille  de  Fresnel  occupe  environ  la  moitie  de  la 
surface  en  forme  de  calotte  de  la  lentille  (14). 

1  5.  Detecteur  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterise  en  ce  que  la  lentil- 
le  (14)  est  moulee,  de  preference  par  moulage 

5  par  injection,  a  partir  d'un  materiau  plastique. 

16.  Detecteur  selon  la  revendication  1  ou  la  revendi- 
cation  15,  caracterise  en  ce  que  la  lentille  (14)  est 
constitute  par  un  materiau  plastique  tel  que  par 

10  exemple  un  polyethylene  de  haute  densite. 

17.  Detecteur  selon  la  revendication  1  caracterise  en 
ce  que  la  surface  en  forme  de  calotte  de  la  lentille 
(14)  a  une  epaisseur  inferieure  a  1  mm. 
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18.  Detecteur  suivant  la  revendication  1  ou  I'une 
quelconque  des  revendications  15  a  17,  caracte- 
rise  en  ce  que  la  lentille  (14)  est  pigmentee. 

19.  Detecteur  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  constituant  un  element  d'un 
systeme  de  detection  de  presence  dans  une  pie- 
ce,  le  systeme  comportant  des  conducteurs  (21) 
de  connexions  qui  s'etendent  a  travers  les 
conduits  (22)  du  systeme  electrique  de  la  piece 
dans  laquelle  le  systeme  est  monte. 

Detecteur  selon  la  revendication  6  ou  la  revendi-  20. 
cation  8  caractense  en  ce  que  chacune  des  ban- 
des  centrale  (16)  et  inferieure  (17)  occupe  envi-  30 
ran  un  quart  de  la  surface  en  forme  de  calotte  de 
la  lentille  (14). 

Detecteur  selon  la  revendication  19  qui  est 
combine  dans  son  coffret  (1  a  7)  ou  analogue,  a 
une  unite  de  controle  (20)  du  systeme  de  detec- 
tion  de  presence,  eventuellement  avec  comman- 
de  a  distance  (20b). 

1  0.  Detecteur  selon  I'une  quelconque  des  revendica- 
tions  precedentes  caracterise  en  ce  que  la  surfa-  35 
ce  en  forme  de  calotte  de  la  lentille  (10)  est  sen- 
siblement  spherique. 

11.  Detecteur  selon  la  revendication  1  ou  la  revendi- 
cation  10  caracterise  en  ce  que  la  lentille  (14)  40 
s'etend  horizontalement  suivant  un  angle  de  I'or- 
dre  de  90  a  105°. 

12.  Detecteur  selon  I'une  quelconque  des  revendica- 
tions  1  ,  1  0  ou  1  1  ,  caracterise  en  ce  que  la  lentille  45 
(14)  s'etend  verticalement  suivant  un  angle  de 
I'ordre  de  45  a  60°. 

21.  Detecteurselon  la  revendication  1  ,  caracterise  en 
ce  qu'il  est  incorpore  dans  une  lampe  ou  un  ac- 
cessoire  (100)  similaire,  qui  est  monte  dans  une 
partie  du  compartiment  des  passagers  (A)  d'un 
vehicule. 

22.  Detecteurselon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterise  en  ce  qu'il  est 
combine  avec  un  detecteur  a  ultrasons  ou  a  mi- 
cro-ondes. 

13.  Detecteur  selon  I'une  quelconque  des  revendica- 
tions  precedentes  caracterise  en  ce  que  la  forme 
de  la  surface  en  forme  de  calotte  est  comparable 
dans  son  ensemble  a  celle  d'une  voute  en  dome. 

50 

14.  Detecteur  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterise  en  ce  que  la  lentil- 
le  (14)  est  definie  par  un  corps  comportant  une 
partie  (19)  en  forme  de  collerette  qui  entoure 
I'element  sensible  (12)  a  I'infrarouge  de  maniere 
a  I'isoler  de  I'exterieur. 
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