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1  EPO 

Description 

The  present  invention  relates  to  a  system  for 
evoking  a  desired  electroencephalogram  signal,  e.g., 
an  alpha  rhythm,  from  the  brain  of  a  human  being  to 
bring  the  human  being  into  a  relaxed  condition. 

It  is  known  in  the  art  that  brain  waves,  i.e.,  elec- 
troencephalogram  (EEG)  signals,  originating  in  the 
brain  of  a  human  being  and  the  physiological  and  psy- 
chological  states  of  the  human  being  are  closely  re- 
lated  to  each  other.  For  example,  when  a  human  be- 
ing  is  awake  and  in  an  active  mental  state,  beta  (P) 
rhythms  in  a  frequency  range  of  from  about  13  to  30 
Hz  are  dominantly  produced.  Alpha  (a)  rhythms  are 
prevalent  in  a  relaxed  mental  state  and  have  a  fre- 
quency  ranging  from  about  8  to  13  Hz.  Brain  waves 
generated  during  drowsiness  and  lightsleep  are  theta 
(9)  rhythms  in  a  frequency  band  ranging  from  about 
4  to  7  Hz.  The  correlation  between  these  brain  waves 
having  different  frequency  ranges  and  certain  human 
activity  phases  indicates  that  the  evocation  of  a  cer- 
tain  brain  wave  through  sensory  stimulation  is  apt  to 
put  the  human  being  in  a  corresponding  physiological 
and  psychological  state. 

Based  on  the  analysis  of  the  interaction  between 
the  EEG  signals  and  physiological  and  psychological 
states,  there  have  heretofore  been  proposed  various 
systems  for  evoking  alpha  waves  from  the  brain  of  a 
human  being  by  giving  a  certain  external  stimulus  to 
his  body,  thereby  to  place  him  in  a  physically  and  psy- 
chologically  relaxed  state  for  assisting  him  in  lessen- 
ing  stresses  and  achieving  mental  concentration. 

For  example,  U.S.  -A-.  4,315,502  discloses  an 
EEG  signal  evoking  system  comprising  a  pair  of  gog- 
gles  having  lamps  disposed  around  the  lenses,  a  pair 
of  headphones,  and  a  pulse  signal  generating  means 
for  outputting  a  predetermined  pulse  signal  to  the 
goggles  and  headphones.  In  use,  the  goggles  and 
headphones  are  worn  by  a  user,  and  a  pulse  signal  is 
applied  to  the  goggles  and  headphones  by  the  pulse 
generator.  When  the  lamps  on  the  goggles  and  the 
headphones  are  energized  with  the  pulse  signal,  ex- 
ternal  stimulus  in  the  form  of  flickering  light  and 
sound  are  applied  to  the  user,  thus  evoking  a  desired 
brain  wave  to  bring  the  user  into  a  relaxed  mental 
state. 

With  the  above  conventional  EEG  signal  evoking 
system,  the  EEG  evoking  stimulus  signal  is  artificial- 
ly  generated  according  to  a  predetermined  pattern  ir- 
respective  of  the  nature  of  the  brain  waves  of  the 
user,  and  such  artificial  stimulating  pulses  are  ap- 
plied  tothe  userforthe  revocation  of  the  desired  EEG 
rhythm.  Therefore,  the  evoking  effect  of  the  known 
EEG  evoking  system  differs  from  user  to  user,  and 
the  evoking  efficiency  of  the  system  is  not  the  same 
among  various  users. 

It  is  an  object  of  the  present  invention  to  provide 
an  electroencephalogram  signal  evoking  system  for 
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generating  a  stimulating  signal  using  a  brain  wave 
picked  up  from  a  user  of  the  system,  and  feeding  back 
a  stimulating  light  based  on  the  generated  stimulat- 
ing  signal  tothe  user  thereby  giving  a  photic  stimulus 

5  to  the  user  to  evoke  an  electroencephalogram  signal 
with  increased  efficiency. 

It  is  another  object  of  the  present  invention  to  pro- 
vide  an  electroencephalogram  signal  evoking  system 
having  a  compact  structure  which  a  user  can  handle 

10  with  ease. 
WO  87/00745  discloses  a  system  for  evoking  an 

electroencephalogram  (EEG)  signal  from  the  brain  of 
a  user,  the  system  comprising  headgear  means  for 
mounting  on  the  head  of  the  user;  light-emitting 

15  means  for  applying  an  EEG  signal  evoking  photic 
stimulus  to  the  eyes  of  the  user;  and  electrode 
means,  for  detecting  brain  waves  produced  by  the 
user;  and  according  to  the  present  invention,  such  a 
system  is  characterised  in  that  the  light-emitting 

20  means  is  mounted  integrally  on  the  headgear  means 
and  the  electrode  means  are  mounted  integrally  on 
the  headgear  means  so  as  to  abut  automatically  in  a 
desired  position  against  the  scalp  of  the  user  and  to 
be  in  a  position  to  detect  the  brain  waves  of  the  user. 

25  The  system  preferably  further  comprises  a  brain 
wave  signal  processor,  responsive  to  brain  wave  sig- 
nals  from  the  electrode  means,  for  generating  a  stim- 
ulating  signal  having  a  frequency  corresponding  to  a 
brain  wave  to  be  evoked,  and  for  applying  the  stimu- 

30  lating  signal  to  the  light-emitting  means. 
With  the  above  arrangement,  since  a  stimulating 

signal  based  on  the  brain  waves  of  the  user  himself 
which  are  detected  by  the  electrode  means  is  fed 
back  to  the  user,  a  biological  oscillating  circuit  having 

35  a  closed  loop  including  the  user  is  established  to  bring 
the  user  rapidly  and  strongly  into  a  desired  brain  wave 
condition. 

The  brain  wave  evoking  terminal  unit  and  the 
brain  wave  signal  processor  may  be  separate  from 

40  each  other  and  electrically  connected  to  each  other. 
Alternatively,  the  brain  wave  signal  processor 

and  the  brain  wave  evoking  terminal  unit  may  be 
physically  combined  into  a  unitary  structure,  so  that 
the  system  is  small  in  size,  simple  in  arrangement, 

45  and  can  be  carried  and  mounted  on  the  user's  head 
with  ease. 

In  the  accompanying  drawings: 
FIG.  1  is  a  block  diagram  of  a  system  for  evoking 
an  electroencephalogram  signal  according  to  a 

so  first  embodiment  of  the  present  invention,  the 
system  being  shown  as  being  connected  to  a 
user; 
FIG.  2  is  a  diagram  showing  a  measured  alpha 
wave  evoked  by  the  EEG  signal  evoking  system 

55  shown  in  FIG.  1  ; 
FIG.  3  is  a  side  elevational  view,  partly  seen 
through,  of  a  system  for  evoking  an  electroence- 
phalogram  signal  according  to  a  second  embodi- 
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ment  of  the  present  invention,  the  system  being 
shown  as  being  attached  to  the  head  of  a  user; 
FIG.  4  is  a  front  elevational  view  of  the  EEG  sig- 
nal  evoking  system  shown  in  FIG.  3; 
FIG.  5  is  a  plan  view  of  the  EEG  signal  evoking 
system  illustrated  in  FIG.  3; 
FIG.  6  is  a  perspective  view  of  an  EEG  signal 
processor  and  EEG  signal  detecting  electrodes 
of  the  EEG  signal  evoking  system  shown  in  FIG. 
3; 
FIG.  7  is  a  side  elevational  view,  partly  seen 
through,  of  a  system  for  evoking  an  elect  rocepha- 
logram  signal  according  to  a  third  embodiment  of 
the  present  invention,  the  system  being  shown 
as  being  attached  to  the  head  of  a  user; 
FIG.  8  is  a  front  elevational  view  of  the  EEG  sig- 
nal  evoking  system  shown  in  FIG.  7; 
FIG.  9  is  a  plan  view  of  the  EEG  signal  evoking 
system  illustrated  in  FIG.  7; 
FIG.  10  is  a  side  elevational  view,  partly  seen 
through,  of  a  system  for  evoking  an  electroence- 
phalogram  signal  according  to  a  fourth  embodi- 
ment  of  the  present  invention,  the  system  being 
shown  as  being  attached  to  the  head  of  a  user; 
FIG.  11  is  a  sectional  side  elevational  view  of  the 
EEG  signal  evoking  system  shown  in  FIG.  10; 
FIG.  12  is  a  sectional  front  elevational  view  of  the 
EEG  signal  evoking  system  shown  in  FIG.  10; 
FIG.  13  is  a  sectional  plan  view  of  the  EEG  signal 
evoking  system  illustrated  in  FIG.  10; 
FIG.  14  is  a  blockdiagram  of  a  system  for  evoking 
an  electroencephalogram  signal  according  to  a 
fifth  embodiment  of  the  present  invention,  the 
system  being  shown  as  being  connected  to  a 
user;  and 
FIG.  15  is  a  circuit  diagram,  partly  in  block  form, 
of  a  biological  signal  amplifier  of  a  system  for 
evoking  an  electroencephalogram  signal  accord- 
ing  to  a  sixth  embodiment  of  the  present  inven- 
tion. 
Like  or  corresponding  parts  are  denoted  by  like 

or  corresponding  reference  characters  throughout 
views. 

First  Embodiment 

FIG.  1  shows  in  block  form  a  system  for  evoking 
an  electroencephalogram  (EEG)  signal  or  a  brain 
wave  in  accordance  with  a  first  embodiment  of  the 
present  invention. 

The  EEG  signal  evoking  system,  generally  desig- 
nated  by  the  reference  numeral  1  ,  includes  a  brain 
wave  evoking  terminal  unit  2  to  be  attached  to  the 
head  H  of  a  user  of  the  system,  and  a  brain  wave  sig- 
nal  processor  3  which  is  electrically  connected  to  the 
brain  wave  evoking  terminal  unit  2.  The  brain  wave 
evoking  terminal  unit  2  has  output  terminals  connect- 
ed  to  the  input  terminals  of  the  brain  wave  signal  proc- 

essor  3,  whose  output  terminal  is  in  turn  connected 
to  the  input  terminal  of  the  brain  wave  evoking  termi- 
nal  unit  2.  Therefore,  the  brain  wave  evoking  terminal 
unit  2  and  the  brain  wave  signal  processor  3  are  con- 

5  nected  as  a  closed  loop. 
The  brain  wave  evoking  terminal  unit  2  comprises 

a  headset  4  to  be  attached  to  the  user's  head  H,  a 
brain  wave  detecting  electrode  assembly  5  for  detect- 
ing  EEG  signals  or  brain  waves  from  the  user's  head 

10  H,  and  a  light  emitter  6  for  applying  a  photic  stimulus 
signal  to  the  user. 

The  brain  wave  detecting  electrode  assembly  5 
comprises  a  reference  electrode  50  to  be  held  against 
the  scalp  of  the  user,  a  ground  electrode  51  also  to 

15  be  held  against  the  scalp  of  the  user,  and  an  indiffer- 
ent  electrode  52  to  be  normally  attached  to  the  lobe 
of  an  ear  of  the  user. 

The  brain  wave  signal  processor  3  comprises  a 
low-noise  high-gain  biological  signal  amplifier  7,  and 

20  a  band-pass  filter  8  connected  to  the  output  terminal 
of  the  biological  signal  amplifier  7.  The  electrodes  50, 
51,  52  of  the  brain  wave  detecting  electrode  assem- 
bly  5  are  connected  to  the  input  terminals  of  the  bio- 
logical  signal  amplifier  7.  The  light  emitter  6  is  con- 

25  nected  tothe  output  terminal  of  the  bandpass  filter  8. 
Operation  of  the  EEG  signal  evoking  system  1 

will  be  described  below.  A  brain  wave  of  the  user  is 
measured  as  a  potential  difference  between  the  ref- 
erence  electrode  50  and  the  ground  electrode  51 

30  which  are  attached  to  the  scalp  of  the  user.  The  po- 
tential  of  an  ear  lobe,  which  is  considered  to  be  zero 
as  compared  with  the  potential  of  the  scalp,  is  detect- 
ed  by  the  indifferent  electrode  52.  Signals  indicative 
of  the  potentials  detected  by  the  electrodes  50,  51,  52 

35  are  applied  to  the  input  terminals  of  the  biological  sig- 
nal  amplifier  7. 

The  biological  signal  amplifier  7  calculates  the 
potential  difference  between  the  reference  electrode 
50  and  the  ground  electrode  51,  and  subtracts  the 

40  potential  of  the  indifferent  electrode  52  from  the  po- 
tential  difference,  thereby  producing  a  brain  wave 
signal  with  the  zero  potential  used  as  a  reference. 
Then,  the  biological  signal  amplifier  7  applies  the 
brain  wave  signal  to  the  bandpass  filter  8.  The  brain 

45  wave  signal  normally  contains  frequency  compo- 
nents  whose  frequency  ranges  from  1  to  60  Hz. 

The  bandpass  filter  8  receives  as  an  input  signal 
the  brain  wave  signal  from  the  biological  signal  am- 
plifier  7,  extracts  and  passes  only  a  frequency  com- 

50  ponent  corresponding  to  a  brain  wave  desired  to  be 
evoked,  while  removing  the  other  frequency  compo- 
nents.  As  described  above,  the  brain  wave  signal 
contains  various  frequency  components  whose  fre- 
quency  ranges  from  1  to  60  Hz,  the  frequency  com- 

55  ponents  including  an  alpha  rhythm  (8-13  Hz),  a  beta 
rhythm  (13-30  Hz),  and  a  theta  rhythm  (4  -  7  Hz). 
When  the  user  is  in  a  relaxed  metal  condition,  the  fre- 
quency  component  corresponding  to  the  alpha 
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rhythm  becomes  dominant  in  the  brain  wave  signal. 
When  the  user  is  awake  and  in  an  active  metal  state, 
the  beta  rhythm  becomes  more  intensive,  and  when 
the  user  is  asleep,  the  theta  rhythm  becomes  stron- 
ger.  Therefore,  if  only  the  alpha  rhythm  of  the  brain 
wave  signal  can  be  intensified,  then  the  brain  of  the 
user  can  be  placed  in  a  relaxed  condition.  The  pass- 
band  frequency  of  the  bandpass  filter  8  can  be  var- 
ied.  For  examples  if  the  alpha  rhythm  is  to  be  evoked, 
the  passband  frequency  is  selected  to  be  in  the  range 
of  from  8  to  1  3  Hz,  if  the  beta  rhythm  is  to  be  evoked, 
the  passband  frequency  is  selected  to  range  from  4 
to  7  Hz,  and  if  both  the  alpha  rhythm  and  the  theta 
rhythm  are  to  be  evoked,  the  passband  frequency  is 
selected  to  range  from  4  to  13  Hz.  Accordingly,  only 
a  frequency  component  which  corresponds  to  the  se- 
lected  passband  of  the  bandpass  filter  7  is  extracted 
from  the  brain  wave  signal,  and  is  supplied  as  a  stim- 
ulating  signal  to  the  light  emitter  6  on  the  headset  4. 

The  light  emitter  6  is  positioned  in  front  of  the 
eyes  of  the  user.  The  light  emitter  6  generates  stim- 
ulating  light  which  flickers,  in  response  to  the  stimu- 
lating  signal  applied  to  the  light  emitter  6.  The  stimu- 
lating  light,  i.e.,  photic  stimulus,  is  therefore  applied 
to  the  eyelids  of  the  user  who  has  closed  his  eyes. 
When  the  photic  stimulus  is  applied  to  the  user,  a  de- 
sired  brain  wave  is  strongly  evoked  in  the  brain  of  the 
user.  The  evoked  brain  wave  is  then  picked  up  by  the 
electrode  assembly  5  and  sent  to  the  biological  signal 
amplifier  7,  after  which  the  above  photic  stimulation 
is  repeated. 

Therefore,  when  the  evocation  of  the  certain 
brain  wave  is  started,  a  biological  oscillating  circuit  in- 
cluding  a  closed  loop  is  established  by  the  EEG  signal 
evoking  system  and  the  user,  and  only  a  signal  cor- 
responding  to  the  desired  brain  wave  to  be  evoked  cir- 
culates  through  the  closed  loop,  so  that  only  the  de- 
sired  brain  wave  is  strongly  evoked,  rapidly  bringing 
the  user  into  a  desired  evoked  EEG  condition.  As  a 
result,  if  the  desired  brain  wave  is  the  alpha  rhythm, 
then  the  user  of  the  system  is  rapidly  induced  into  a 
relaxed  mental  state. 

FIG.  2  shows  the  measured  waveform  of  an  al- 
pha  wave  evoked  by  the  EEG  signal  evoking  system 
shown  in  FIG.  1.  Brain  waves  picked  up  by  the  elec- 
trode  assembly  5  include  alpha  and  beta  rhythms,  as 
indicated  at  (A)  in  FIG.  2,  whereas  a  photic  stimulus 
signal  applied  to  the  user  by  the  light  emitter  6  is  in- 
dicated  at  (B)  in  FIG.  2.  When  the  EEG  signal  evoking 
system  is  switched  on  at  a  ti  me  T0  to  start  evoking  the 
alpha  rhythm  as  shown  at  (B)  in  FIG.  2,  the  alpha 
rhythm  in  the  brain  waves  is  quickly  increased  in  in- 
tensity  as  shown  at  (A)  in  FIG.  2. 

Second  Embodiment 

FIGS.  3  through  6  show  in  block  form  a  system 
for  evoking  an  EEG  signal  or  a  brain  wave  in  accor- 

dance  with  a  second  embodiment  of  the  present  in- 
vention. 

The  EEG  signal  evoking  system,  generally  desig- 
nated  by  the  reference  numeral  1A,  includes  a  brain 

5  wave  evoking  terminal  unit  2A  in  the  form  of  a  pair  of 
goggles  to  be  attached  to  the  head  H  of  a  user  of  the 
system,  a  brain  wave  signal  processor  3A,  and  a  bat- 
tery  box  90  serving  as  a  power  supply. 

The  brain  wave  evoking  terminal  unit  2Acompris- 
10  es  a  headband  4A  to  be  attached  to  the  user's  head 

H,  brain  wave  detecting  electrodes  50A,  51  A,  52Afor 
detecting  EEG  signals  or  brain  waves  from  the  user's 
head  H,  alight  emitter  6  for  applying  a  photic  stimulus 
signal  to  the  user,  and  a  light  shield  20  for  shielding 

15  the  user's  eyes  from  external  light. 
As  shown  in  FIG.  3,  the  headband  4A  has  a  belt 

40  made  of  an  elastic  material  such  as  rubber  and  a 
holder  41  made  of  a  harder  material  such  as  plastic. 
The  holder  41  is  in  the  shape  of  a  horseshoe  so  as  to 

20  extend  along  the  forehead  of  the  user's  head  H.  The 
belt  40  is  connected  to  the  opposite  ends  of  the  holder 
41  and  extends  along  the  lateral  sides  of  the  head  H 
and  around  the  rear  side  of  the  head  H.  Since  the  belt 
40  is  elastic,  the  headband  4  A  can  easily  be  attached 

25  to  and  removed  from  the  head  H  when  the  belt  40  is 
stretched.  The  belt  40  may  be  in  the  form  of  a  waist- 
band  for  easy  attachment  to  and  removal  from  the 
head  H. 

As  illustrated  in  FIGS.  3  and  4,  the  light  shield  20, 
30  which  is  black  in  color  and  made  of  a  material  such  as 

vinyl  chloride  or  the  like,  is  disposed  in  front  of  the 
face  of  the  user  so  as  to  cover  the  eyes.  The  light 
shield  20  has  side  ends  fixed  to  the  holder  41  by 
means  of  screws  42.  As  shown  in  FIGS.  3  and  5,  the 

35  brain  wave  signal  processor  3A  which  is  housed  in  a 
plastic  case  or  the  like  is  fixed  to  the  central  portion 
of  the  holder  41  over  the  face  of  the  user.  The  elec- 
trodes  50A,  51A,  which  are  reference  and  ground 
electrodes,  respectively,  in  the  form  of  buttons,  are 

40  mounted  on  an  inner  peripheral  wall  of  the  brain  wave 
signal  processor  3A.  When  the  brain  wave  evoking 
terminal  unit  2A  is  worn  by  the  user,  the  electrodes 
50A,  51A  are  held  against  laterally  spaced  areas  of 
the  forehead  userfor  picking  up  brain  waves  from  the 

45  forehead.  These  electrodes  50A,  51  A  are  electrically 
connected  to  the  brain  wave  signal  processor  3A. 

As  shown  in  FIG.  6,  the  reference  electrode  50A 
and  the  ground  electrode  51  A  are  attached  to  the  in- 
ner  peripheral  wall  of  the  brain  wave  signal  processor 

so  3Athrough  respective  cushioning  members  53  which 
are  made  of  an  elastic  spongy  material.  Therefore, 
the  reference  electrode  50A  and  the  ground  elec- 
trode  51A  are  flexibly  and  elastically  displaceable  lat- 
erally  and  back  and  forth  with  respect  to  the  brain 

55  wave  signal  processor  3A.  As  a  result,  when  the  brain 
wave  evoking  terminal  unit  2A  is  mounted  on  the 
user's  head  H,  the  head  H  is  protected  from  injury  and 
the  electrodes  50A,  51A  are  softly  held  against  the 

4 
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forehead  of  the  user  naturally  along  the  curved  sur- 
face  of  the  forehead. 

As  shown  in  FIGS.  3  and  5,  a  light  emitter  6A 
which  comprises  a  light-emitting  diode  (LED)  or  the 
like  for  emitting  a  photic  stimulus  is  attached  to  the 
inner  surface  of  the  light  shield  20.  The  light  emitter 
6Ais  positioned  within  the  visual  field  of  the  user,  i.e., 
on  the  inner  surface  of  the  light  shield  20  near  the 
lower  end  thereof.  The  light  emitter  6A  is  electrically 
connected  to  the  brain  wave  signal  processor  3A 
through  a  cable  60.  The  light  emitter  6A  is  supplied 
with  a  photic  stimulus  signal  for  evoking  an  EEG  sig- 
nal  or  a  brain  wave  from  the  brain  wave  signal  proc- 
essor  3A.  As  shown  in  FIGS.  3  and  4,  the  indifferent 
electrode  52A  which  is  in  the  form  of  a  clip  for  being 
attached  to  the  left  ear  of  the  user  is  electrically  con- 
nected  to  the  brain  wave  signal  processor  3Athrough 
a  cable  54  which  extends  through  the  holder  41. 

As  illustrated  in  FIGS.  4  and  5,  the  battery  box  90 
for  supplying  electric  energy  to  various  components 
of  the  EEG  signal  evoking  system  is  electrically  cou- 
pled  to  the  brain  wave  signal  processor  3A  through  a 
cable  (not  shown)  extending  through  the  holder  41. 

The  brain  wave  signal  generator  3A  is  of  the  same 
construction  as  that  of  the  brain  wave  signal  gener- 
ator  3  shown  in  FIG.  1. 

The  EEG  signal  evoking  system  thus  construct- 
ed  is  small  in  size,  can  be  handled  with  ease,  and 
portable. 

The  EEG  signal  evoking  system  of  the  second 
embodiment  is  used  as  follows:  It  is  assumed  that  the 
EEG  signal  evoking  system  is  used  to  evoke  an  alpha 
rhythm,  and  hence  the  bandpass  filter  of  the  brain 
wave  signal  processor  3A  is  arranged  to  have  a  pass- 
band  frequency  in  the  range  of  from  8  to  13  Hz. 

The  user  of  the  EEG  signal  evoking  system  takes 
a  relaxed  posture  on  a  reclining  chair,  for  example, 
and  wears  brain  wave  evoking  terminal  unit  2Aon  the 
head  H  while  stretching  the  belt  40  of  the  headband 
4A  .  The  eyes  of  the  user  are  automatically  covered 
with  the  light  shield  20,  so  that  they  will  shielded  from 
external  light.  The  indifferent  electrode  52Ais  clipped 
on  the  lobe  of  the  left  ear.  At  the  same  time  that  the 
brain  wave  evoking  terminal  unit  2Ais  mounted  on  the 
head  H,  the  reference  electrode  50Aand  the  ground 
electrode  51  A  are  automatically  held  against  laterally 
spaced  areas  of  the  forehead  of  the  user. 

After  the  brain  wave  evoking  terminal  unit  2A  has 
been  installed,  the  user  closes  his  eyes  and  turns  on 
the  power  supply  to  start  evoking  the  brain  wave. 

When  the  brain  wave  evoking  process  is  started, 
brain  waves  are  picked  up  by  the  electrodes  50A,  51  A 
held  against  the  forehead  of  the  user.  The  picked-up 
brain  wave  signals  are  sent  to  the  biological  signal 
amplifier  (not  shown)  of  the  brain  wave  signal  proc- 
essor  3A  and  amplified  to  a  predetermined  level 
thereby.  The  amplified  brain  wave  signals  are  then 
set  to  the  bandpass  filter,  which  extracts  a  frequency 

component  in  the  range  of  from  8  to  13  Hz,  which  cor- 
responds  to  the  alphs  rhythm,  from  the  brain  wave 
signals.  The  extracted  frequency  signal  is  then  trans- 
mitted  as  a  stimulating  signal  to  the  light  emitter  6A. 

5  In  response  to  the  stimulating  signal  correspond- 
ing  to  the  alpha  rhythm  from  the  bandpass  filter,  the 
light  emitter  6  generates  stimulating  light  which  flick- 
ers.  The  stimulating  light,  i.e.,  photic  stimulus,  is 
therefore  applied  to  the  eyelids  of  the  user  who  has 

10  closed  his  eyes.  When  the  photic  stimulus  is  applied 
to  the  user,  a  desired  brain  wave  is  strongly  evoked 
in  the  brain  of  the  user.  The  evoked  brain  wave  is  then 
picked  up  by  the  electrodes  50A,  51  A,  52Aand  sent 
to  the  biological  signal  amplifier  of  the  brain  wave  sig- 

15  nal  processor  3A,  after  which  the  above  photic  stim- 
ulation  is  repeated.  Therefore,  when  the  evocation  of 
the  certain  brain  wave  is  started,  a  biological  oscillat- 
ing  circuit  including  a  closed  loop  is  established  by  the 
EEG  signal  evoking  system  and  the  user,  and  only  a 

20  signal  corresponding  to  the  desired  brain  wave  to  be 
evoked  circulates  through  the  closed  loop,  so  that 
only  the  alpha  rhythm  is  strongly  evoked,  rapidly 
bringing  the  user  into  a  desired  evoked  EEG  condi- 
tion. 

25  In  the  second  embodiment,  the  battery  box  90 
may  be  disposed  in  any  other  position  than  illustrated 
on  the  brain  wave  evoking  terminal  unit  2A,  and  the 
indifferent  electrode  52A  may  be  attached  to  the  lobe 
of  the  right  ear. 

30  The  battery  box  90  may  be  dispensed  with  if  a 
power  supply  battery  is  housed  in  the  brain  wave  sig- 
nal  processor  3A  itself.  The  brain  wave  signal  proces- 
sor  3A  and  the  battery  box  90  may  be  separate  from 
the  brain  wave  evoking  terminal  unit  2Aand  may  be 

35  either  placed  on  one  side  of  the  user  or  attached  to 
the  waistband  of  the  user.  Rather  than  attaching  the 
ground  electrode  51  A  to  the  forehead  of  the  user,  it 
may  be  in  the  form  of  a  ring  electrode  made  of  elec- 
trically  conductive  rubber  and  fitted  over  a  fingertip 

40  or  a  wrist  of  the  user. 

Third  Embodiment 

An  EEG  signal  evoking  system  according  to  a 
45  third  embodiment  shown  in  FIGS.  7  through  9  is  de- 

signed  for  making  the  user  concentrate  on  flickering 
stimulating  light  emitted  by  the  light  emitter  6Afor  a 
greater  EEG  evoking  effect. 

The  EEG  signal  evoking  system,  generally  denot- 
50  ed  at  1  B  in  FIGS.  7  through  9,  comprises  a  brain  wave 

evoking  terminal  unit  2A,  which  is  identical  to  the 
brain  wave  evoking  terminal  unit  1A  of  the  second 
embodiment,  a  pair  of  ear  covers  or  sound  shields  21, 
and  a  pair  of  ear  cover  attachments  43  on  which  the 

55  ear  covers  21  are  supported. 
With  the  arrangement  shown  in  FIGS.  7  through 

9,  since  any  noise  from  external  sources  is  shut  out 
or  attenuated  by  the  ear  covers  21,  the  user  can  men- 

5 
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tally  concentrate  on  the  flickering  light  from  the  light 
emitter  6A  for  a  higher  EEG  evoking  effect.  To  prevent 
the  belt  4D  from  being  lowered  by  the  weight  of  the 
ear  covers  21  and  the  attachments  43,  and  also  to  al- 
low  the  brain  wave  evoking  terminal  unit  2Ato  be  at- 
tached  and  detached  easily,  the  belt  40  may  be  com- 
bined  with  an  auxiliary  belt  44  which  extends  vertical- 
ly  around  the  head  H  and  is  joined  to  the  belt  40  and 
the  attachments  43.  Instead  of  the  ear  covers  21  ,  ear 
plugs  for  insertion  into  the  ears  may  be  used  for  shut- 
ting  out  noise. 

Fourth  Embodiment 

FIGS.  10  through  13  show  an  EEG  signal  evoking 
system  accord  i  ng  to  a  fourt  h  em  bod  i  ment  of  t  he  pres- 
ent  invention. 

The  EEG  signal  evoking  system,  generally  indi- 
cated  by  1C  in  FIG.  10,  has  a  brain  wave  evoking  ter- 
minal  unit  2C  in  the  shape  of  a  helmet  which  can  be 
mounted  on  the  head  H  of  a  user,  and  a  brain  wave 
signal  processor  3C  attached  to  the  brain  wave  evok- 
ing  terminal  unit  2C.  A  battery  box  as  a  power  supply 
is  housed  in  the  brain  wave  signal  processor  3C. 

The  brain  wave  evoking  terminal  unit  2C  compris- 
es  a  head  cover  4C  to  be  mounted  on  the  head  H, 
brain  wave  detecting  electrodes  50C,  51  C,  52C,  a 
light  emitter  6C  for  generating  a  photic  stimulus,  a 
light  shield  22,  and  a  pair  of  ear  pads  or  sound  shields 
21C. 

As  shown  in  FIG.  11,  the  head  cover  4C  has  an 
outer  shell  45  made  of  any  of  various  materials  such 
as  plastic,  metal,  etc.  ,  and  a  pad  member  46  made 
of  a  soft  material  such  as  sponge.  The  pad  member 
46  serves  to  hold  the  outer  shell  45  in  position  on  the 
head  H,  and  protects  the  head  H  from  shocks. 

As  shown  in  FIGS.  10,  11,  and  13,  the  outer  shell 
45  has  an  opening  defined  therein  in  front  of  the  eyes 
of  the  user,  and  the  light  shield  22  is  attached  to  the 
outer  shell  45  in  covering  relation  to  the  opening.  The 
light  shield  22  has  a  light  shield  panel  20C  and  a  pair 
of  laterally  spaced  attachment  arms  23.  The  opposite 
ends  of  the  light  shield  panel  20C  are  fixed  to  the  at- 
tachment  arms  23  by  screws  24.  The  attachment 
arms  23  are  mounted  on  respective  pivots  25  on  lat- 
eral  sides  of  the  head  cover  4C  for  angular  movement 
about  the  pivots  25.  Therefore,  the  light  shield  20C 
can  be  moved  between  a  lower  position  in  which  it 
covers  the  opening  in  the  head  cover  4C  and  an  up- 
per  position  in  which  it  uncovers  the  opening. 

The  light  emitter  6C,  which  may  comprise  an  LED 
orthe  like,  is  mounted  on  the  inner  surface  of  the  light 
shield  panel  200  within  the  visual  field  of  the  user. 

The  reference  electrode  50C  and  the  ground 
electrode  51  C,  which  are  in  the  shape  of  buttons,  are 
attached  to  the  inner  surface  of  the  outer  shell  45  so 
as  to  be  held  against  laterally  spaced  areas  of  the 
forehead  of  the  user.  These  electrodes  50C,  51  C  are 

attached  to  the  outer  shell  45  through  respective 
cushioning  members  53C  of  a  spongy  material,  as 
with  the  second  and  third  embodiments. 

The  brain  wave  signal  processor  3C,  which  is 
5  housed  in  a  case  made  of  plastic,  metal,  or  the  like, 

is  integrally  attached  to  the  outer  surface  of  the  outer 
shell  45  in  the  vicinity  of  the  left  ear  of  the  user.  The 
brain  wave  signal  processor  3C  has  a  signal  level  ad- 
justing  knob  30  and  various  control  switches  31  (such 

10  as  a  selector  switch  for  selecting  a  brain  wave  to  be 
evoked),  and  accommodates  the  battery  box  (not 
shown)  therein.  The  brain  wave  signal  processor  3C 
has  input  terminals  to  which  the  reference  electrode 
50C  and  the  ground  electrode  51  C  are  connected 

15  through  cables  60C.  The  output  terminal  of  the  brain 
wave  signal  processor  3C  is  connected  to  the  light 
emitter  6C  through  a  cable  (not  shown). 

The  indifferent  electrode  52C  in  the  form  of  a  clip 
to  be  attached  to  the  left  ear  of  the  user  is  disposed 

20  within  the  outer  shell  45  inwardly  of  the  brain  wave 
signal  processor  3C,  and  is  connected  to  the  brain 
wave  signal  processor  3C  through  s  cable  54C. 

The  EEG  signal  evoking  system  1  C  of  the  above 
construction  allows  the  user  to  concentrate  on  the 

25  photic  stimulus  generated  by  the  light  emitter  6C  for 
better  brain  wave  evocation  because  his  head  is  en- 
closed  in  the  helmet-shaped  terminal  unit  2C  in  use. 
The  ear  pads  21  C,  which  are  made  of  a  spongy  ma- 
terial,  are  attached  to  the  inner  surface  of  the  outer 

30  shell  45  for  covering  the  ears  of  the  user  to  shut  off 
noise.  The  EEG  signal  evoking  system  1C  is  better  in 
blocking  off  external  light  and  noise  for  higher  brain 
wave  revocation. 

35  Fifth  Embodiment 

An  EEG  signal  evoking  system  according  to  a 
fifth  embodiment  has  a  brain  wave  signal  processor 
shown  in  FIG.  14. 

40  The  brain  wave  signal  processor,  generally  de- 
noted  at  3D,  of  the  EEG  signal  evoking  system  1D  in- 
cludes  a  biological  signal  amplifier  7D,  a  bandpass 
filter  8D  connected  to  the  output  terminal  of  the  bio- 
logical  signal  amplifier  7D,  an  automatic  gain  control 

45  (AGC)  circuit  32  connected  to  the  output  terminal  of 
the  bandpass  filter  8D,  and  an  LED  driver  33  connect- 
ed  to  the  output  terminal  of  the  AGC  circuit  32.  The 
output  terminal  of  the  LED  driver  33  is  connected  to 
a  light  emitter  6D.  The  brain  wave  signal  processor  3D 

so  also  includes  a  microcomputer  34  which  is  connected 
tothe  biological  signal  amplifier7D,  the  bandpass  fil- 
ter  8D,  the  AGC  circuit  32,  and  the  LED  driver  33. 

The  AGC  circuit  32  serves  to  keep  the  stimulat- 
ing  signal  at  a  constant  level  so  that  any  fluctuation 

55  in  the  amplitude  of  a  photic  signal  emitted  by  the  light 
emitter  6D  will  be  minimized.  The  LED  driver  33  ef- 
fects  voltage-current  conversion  on  the  output  signal 
from  the  AGC  circuit  32  to  drive  the  light  emitter  6D 

6 
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for  light  modulation. 
The  microcomputer  34  controls  the  operation  of 

the  above  various  components  of  the  brain  wave  sig- 
nal  processor  3D.  More  specifically,  the  microcom- 
puter  34  monitors  the  output  signal  from  the  biologi-  5 
cal  signal  amplifier  7D.  When  the  level  of  the  output 
signal  from  the  biological  signal  amplifier  7D  exceeds 
a  certain  reference  level,  the  microcomputer  34  judg- 
es  the  output  signal  as  a  noise.  At  this  time,  the  mi- 
crocomputer  34  energizes  the  LED  of  an  indicator  91  10 
which  is  either  on  the  terminal  unit  worn  by  the  user 
or  separate  from  the  terminal  unit,  or  energizes  a 
speaker  92,  or  changes  the  interval  at  which  the  light 
emitted  by  the  light  emitter  6D  flickers,  or  continuous- 
ly  energizes  or  deenergizes  the  light  emitter  6D.  More  15 
specifically,  the  brain  wave  signals  are  of  a  very  weak 
intensity  with  the  frequency  ranging  from  4  to  30  Hz. 
If  the  level  of  signals  picked  up  by  the  electrodes  50D, 
51  D,  52D  is  excessively  high  or  the  frequency  thereof 
is  too  high,  it  is  determined  by  the  microcomputer  34  20 
that  the  picked-up  signals  are  signals  other  than  the 
brain  wave  signals,  e.g.,  a  ham  noise  introduced  from 
the  commercial  power  supply. 

A  photoelectric  device  93  such  as  a  Cds  or  a  pho- 
totransistor  is  connected,  as  a  light  sensor  for  detect-  25 
ing  ambient  light,  to  the  microcomputer  34  for  control- 
ling  the  LED  driver  33,  so  that  the  brightness  of  the 
photic  stimulus  can  be  varied  depending  on  the  am- 
bient  brightness.  If  the  ambient  brightness  is  low,  the 
brightness  of  the  photic  stimulus  is  lowered,  and  if  30 
the  ambient  brightness  is  high,  the  brightness  of  the 
photic  stimulus  is  increased. 

The  brain  wave  signals  and  other  data  may  be 
transmitted  from  the  microcomputer  34,  through  a 
wireless  transmitter  or  an  infrared  signal  transmitter  35 
which  has  a  light  emitter  94  such  as  an  LED,  to  a  data 
processing  system  (not  shown)  for  recording  or  eval- 
uating  the  data.  A  light  detector  95  such  as  a  photo- 
transistor  for  receiving  control  signals  is  connected  to 
the  microcomputer  34  to  remotely  control  the  bright-  40 
ness  of  the  photic  stimulus,  the  level  of  the  light  mod- 
ulation,  and  the  passband  of  the  bandpass  filter  8D. 

The  microcomputer  34  may  also  be  programmed 
to  provide  various  other  functions.  For  example,  it 
may  have  a  timer  function  to  energize  the  light  emit-  45 
ter  6D  at  a  preset  time  or  energize  an  indicator  or  a 
buzzer  to  indicate  the  arrival  of  a  preset  time.  The  mi- 
crocomputer  34  may  also  have  an  automatic  power- 
off  function  for  automatically  turning  off  the  power 
supply  after  elapse  of  a  preset  time  if  the  user  falls  50 
asleep.  Furthermore,  the  microcomputer  34  may 
have  a  power  supply  monitor  function  for  monitoring 
the  voltage  of  the  battery  in  the  battery  box  and  indi- 
cating  a  battery  power  shortage  in  advance. 

55 
Sixth  Embodiment 

FIG.  15  shows  a  biological  signal  amplifier  of  an 

EEG  signal  evoking  system  according  to  a  sixth  em- 
bodiment  of  the  present  invention.  The  biological  sig- 
nal  amplifier,  generally  indicated  at  7E,  includes  buf- 
fer  amplifiers  70,  71,  a  differential  amplifier  72,  a 
switch  73  for  detecting  an  electrode  contact  failure, 
and  terminals  74  through  78. 

The  terminal  74  is  connected  to  the  switch  73. 
The  terminal  75  is  connected  to  a  reference  electrode 
(not  shown).  The  terminal  76  is  connected  to  an  indif- 
ferent  electrode  (not  shown).  The  terminal  77  is  con- 
nected  to  a  ground  electrode  (not  shown).  The  termi- 
nal  78  is  connected  to  a  bandpass  filter  (not  shown). 
Brain  wave  signals  supplied  through  the  terminals  75, 
76  are  adjusted  by  the  respective  buffer  amplifiers 
70,  71.  Then,  the  potential  of  the  scalp  of  the  user  is 
subtracted  by  the  differential  amplifier  72,  which  pro- 
duces  a  signal  with  the  zero  potential  of  the  indiffer- 
ent  electrode  being  used  as  a  reference. 

The  switch  73  serves  to  determine  whether  the 
reference  electrode  and  the  ground  electrode  are 
held  in  good  electric  contact  with  the  scalp  of  the  user 
or  not.  Before  an  EEG  signal  evoking  process  is  start- 
ed,  the  switch  73  is  turned  on  in  a  predetermined  per- 
iod  of  time  so  that  an  AC  signal  having  a  frequency 
of  about  10  Hz,  analogous  to  a  brain  wave  signal,  is 
supplied  from  an  oscillator  9  (not  shown)  through  the 
terminal  74  and  the  switch  73  to  the  buffer  amplifier 
70.  The  electric  contact  made  by  the  reference  elec- 
trode  and  the  ground  electrode  can  then  be  checked 
depending  on  the  level  of  the  output  signal  produced 
in  response  to  the  AC  signal  of  10  Hz.  More  specifi- 
cally,  if  the  reference  and  ground  electrodes  are  held 
in  good  contact  with  the  forehead  of  the  user,  then  the 
impedance  between  these  electrodes  is  small,  and 
the  AC  signal  of  1  0  Hz  supplied  through  the  switch  73 
flows  through  a  short  circuit  between  the  electrodes. 
Therefore,  the  output  signal  of  10  Hz  from  the  differ- 
ential  amplifier  72  is  slow  in  level.  If  the  differential 
and  ground  electrodes  are  not  held  in  good  contact 
with  the  forehead  of  the  user,  then  the  impedance  be- 
tween  these  electrodes  is  high,  and  the  AC  signal  of 
10  Hz  is  applied  almost  in  its  entirety  to  the  differen- 
tial  amplifier  72  through  the  switch  73.  Consequently, 
the  output  signal  of  1  0  Hz  from  the  differential  ampli- 
fier  72  is  high  in  level.  Some  monitoring  system  using 
a  microcomputer  or  the  like  which  monitors  the  level 
of  the  output  signal  of  10  Hz  can  thus  detect  any  con- 
tact  failure  of  the  reference  electrode  and  the  ground 
electrode  prior  to  the  starting  of  an  EGG  signal  revok- 
ing  process.  After  the  above  monitoring  and  checking 
process  is  finished,  the  switch  73  is  opened,  i,e., 
turned  off. 

Claims 

1.  A  system  for  evoking  an  electroencephalogram 
(EEG)  signal  from  the  brain  of  a  user,  the  system 
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comprising  headgear  means  (4)  for  mounting  on 
the  head  of  the  user;  light-emitting  means  (6)  for 
applying  an  EEG  signal  evoking  photic  stimulus 
to  the  eyes  of  the  user;  and  electrode  means  (5), 
for  detecting  brain  waves  produced  by  the  user; 
characterised  in  that  the  light-emitting  means  (6) 
is  mounted  integrally  on  the  headgear  means  (4) 
and  the  electrode  means  are  mounted  integrally 
on  the  headgear  means  (4)  so  as  to  abut  auto- 
matically  in  a  desired  position  against  the  scalp 
of  the  user  and  to  be  in  a  position  to  detect  the 
brain  waves  of  the  user. 

2.  A  system  according  to  claim  1,furthercomprising 
light  shield  means  (20),  mounted  on  the  head- 
gear  means  (4),  for  covering  the  eyes  of  the  user 
to  shield  the  eyes  from  external  light. 

3.  A  system  according  to  claim  2,  wherein  the  light 
emitting  means  (6)  is  mounted  on  a  surface  of  the 
light  shield  means  (20)  which  faces  the  face  of 
the  user,  and  is  positioned  within  the  visual  field 
of  the  user. 

4.  A  system  according  to  claim  2  or  claim  3,  wherein 
the  electrode  means  (5)  is  disposed  on  the  light 
shield  means  (20),  for  abutment  against  the  scalp 
of  the  user. 

5.  A  system  according  to  any  one  of  the  preceding 
claims,  wherein  the  headgear  means  (4)  com- 
prises  a  band  (40)  which  can  be  worn  around  the 
head  of  the  user. 

6.  A  system  according  to  any  one  of  claims  1  to  4, 
wherein  the  headgear  means  (4)  comprises  a  hel- 
met  (4C)  for  enclosing  the  head  of  the  user. 

7.  A  system  according  to  any  one  of  the  preceding 
claims,  further  including  an  elastic  cushioning 
member  (53),  the  electrode  means  (5)  being 
mounted  on  the  headgear  means  (4)  through  the 
elastic  cushioning  member  (53). 

8.  A  system  according  to  any  one  of  the  preceding 
claims,  further  comprising  an  indifferent  elec- 
trode  (52)  for  attachment  to  the  lobe  of  an  ear  of 
the  user. 

9.  A  system  according  to  any  one  of  the  preceding 
claims,  further  comprising  sound  shield  means 
(21),  mounted  on  the  headgear  means  (4),  for 
shielding  the  ears  of  the  user  from  external 
sound. 

10.  A  system  according  to  any  one  of  the  preceding 
claims,  further  comprising  a  brain  wave  signal 
processor  (3),  responsive  to  brain  wave  signals 

from  the  electrode  means  (5),  for  generating  a 
stimulating  signal  having  a  frequency  corre- 
sponding  to  a  brain  wave  to  be  evoked,  and  for 
applying  the  stimulating  signal  to  the  light- 

5  emitting  means  (6). 

11.  Asystem  according  to  claim  10,  wherein  the  brain 
wave  signal  processor  (3)  is  integrally  mounted 
on  a  brain  wave  evoking  terminal  unit  (2). 

10 
12.  Asystem  according  to  claim  11  when  dependent 

on  claim  2,  wherein  the  brain  wave  signal  proc- 
essor  (3)  is  mounted  on  the  light  shield  means 
(20),  whereby  the  brain  wave  signal  processor  (3) 

15  is  integrally  mounted  on  the  brain  wave  evoking 
terminal  unit  (2). 

13.  Asystem  according  to  any  one  of  claims  10  to  12, 
wherein  the  brain  wave  signal  processor  (3)  in- 

20  eludes  filter  means  (8)  for  selecting  only  a  fre- 
quency  component  signal  corresponding  to  the 
brain  wave  to  be  evoked,  from  the  brain  wave  sig- 
nals,  and  for  producing  the  frequency  component 
signal  as  the  stimulating  signal. 

25 
14.  Asystem  according  to  claim  13,  wherein  the  filter 

means  (8)  has  a  plurality  of  selectable  frequency 
passbands. 

30  15.  Asystem  according  toanyoneof  claims  10  to  14, 
wherein  the  brain  wave  signal  processor  (3)  in- 
cludes  sensor  means  (93)  for  detecting  the  am- 
bient  brightness,  and  means  (34)  for  controlling 
the  level  of  the  stimulating  signal  dependent  on 

35  the  ambient  brightness  detected  by  the  sensor 
means  (93). 

16.  Asystem  according  to  any  one  of  claim  10  to  15, 
wherein  the  brain  wave  processor  (3)  includes  in- 

40  put/output  means  (94,95)  for  transmitting  infor- 
mation  to  and  receiving  information  from  an  ex- 
ternal  device. 

17.  Asystem  according  toanyoneof  claims  10  to  16, 
45  wherein  the  brain  wave  signal  processor  (3)  in- 

cludes  a  switch  (73)  for  detecting  an  electric  con- 
tact  failure  of  the  electrode  means  (5). 

so  Patentanspruche 

1.  System  zum  Hervorrufen  eines  Elektroenzepha- 
logramm-(EEG)Signals  von  dem  Gehirn  eines 
Benutzers,  welches  System  umfalit  Kopfge- 

55  schirr-Mittel  (4)  zum  Anbringen  an  dem  Kopf  des 
Benutzers;  lichtemittierendes  Mittel  (6)  zum  An- 
legen  eines  ein  EEG-Signal  hervorrufenden  Rei- 
zes  an  die  Augen  des  Benutzers;  und  Elektro- 
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denmittel  (5),  um  durch  den  Benutzer  erzeugte 
Gehirnwellen  zu  erfassen;  dadurch  gekennzeich- 
net,  daft  das  lichtemittierende  Mittel  (6)  integral 
an  dem  Kopfgeschirr-Mittel  (4)  angebracht  ist 
und  dali  die  Elektrodenmittel  integral  so  an  dem  5 
Kopfgeschirr-Mittel  (4)  angebracht  sind,  dali  sie 
sich  automatisch  in  einer  erwunschten  Position 
gegen  die  Kopf  haut  des  Benutzers  anlegen  und 
sich  in  einer  Position  zum  Erfassen  der  Gehirn- 
wellen  des  Benutzers  befinden.  10 

von  dem  Elektrodenmittel  (5)  reagiert  durch  Er- 
zeugen  eines  Reizsignals  mit  einer  Frequenz,  die 
der  einer  hervorzurufenden  Gehirnwelle  ent- 
spricht,  und  durch  Anlegen  des  Reizsignals  an 
das  lichtemittierende  Mittel  (6). 

11.  System  nach  Anspruch  10,  bei  dem  der  Gehirn- 
wellen-Signalprozessor  (3)  integral  an  einer  Ge- 
hirnwellenhervorruf-Terminaleinheit  (2)  ange- 
bracht  ist. 

2.  System  nach  Anspruch  1  ,  welches  weiter  Licht- 
schirm-Mittel  (20)  umfalit,  das  an  dem  Kopfge- 
schirr-Mittel  (4)  angebracht  ist,  um  die  Augen  des 
Benutzers  zu  bedecken  und  sie  gegen  externes 
Licht  abzuschirmen. 

3.  System  nach  Anspruch  2,  bei  dem  das  lichtemit- 
tierende  Mittel  (6)  an  einer  dem  Gesicht  des  Be- 
nutzers  zugewendeten  Oberflache  des  Licht- 
schirm-Mittels  (20)  angebracht  und  innerhalb 
des  Gesichtsfeldes  des  Benutzers  positioniert 
ist. 

4.  System  nach  Anspruch  2  oder  3,  bei  dem  das 
Elektrodenmittel  (5)  an  dem  Lichtschirm-Mittel 
(20)  zur  Anlage  gegen  die  Kopf  haut  des  Benut- 
zers  angeordnet  ist. 

5.  System  nach  einem  dervorangehenden  Anspru- 
che,  bei  dem  das  Kopfgeschirr-Mittel  (4)  ein 
Band  (40)  umfalit,  das  um  den  Kopf  des  Benut- 
zers  getragen  werden  kann. 

6.  System  nach  einem  der  Anspruche  1  bis  4,  bei 
dem  das  Kopfgeschirr-Mittel  (4)  einen  den  Kopf 
des  Benutzers  umschliependen  Helm  umfalit. 

7.  System  nach  einem  dervorangehenden  Anspru- 
che,  das  weiter  enthalt  ein  elastisches 
Auspolsterungs-Teil  (53),  wobei  das  Elektroden- 
mittel  (5)  durch  das  elastische  Auspolsterungs- 
Teil  (53)  an  dem  Kopfgeschirr-Mittel  (4)  befestigt 
ist. 

8.  System  nach  einem  dervorangehenden  Anspru- 
che,  das  weiter  eine  indifferente  Elektrode  (52) 
zum  Anbringen  an  einem  Ohrlappchen  umfalit. 

12.  System  nach  Anspruch  11  in  Abhangigkeit  vom 
Anspruch  2,  bei  dem  der  Gehirnwellen-Signal- 
prozessor  (3)  an  dem  Lichtschirmmittel  (20)  an- 

15  gebracht  ist,  wodurch  der  Gehirnwellen-Signal- 
prozessor  (3)  integral  an  der  Gehirnwellenher- 
vorruf-Terminaleinheit  (2)  angebracht  ist. 

13.  System  nach  einem  der  Anspruche  10  bis  12,  bei 
20  dem  der  Gehirnwellen-Signalprozessor  (3)  Fil- 

termittel  (8)  enthalt,  um  nur  ein  der  hervorzuru- 
fenden  Gehirnwelle  entsprechendes  Frequenz- 
komponentensignal  aus  den  Gehirnwellensigna- 
len  auszuwahlen  und  das  Frequenzkomponen- 

25  tensignal  als  das  Reizsignal  zu  erzeugen. 

14.  System  nach  Anspruch  13,  bei  dem  das  Filtermit- 
tel  (8)  eine  Vielzahl  von  auswahlbaren  Frequenz- 
Durchlalibandern  besitzt. 

30 
15.  System  nach  einem  der  Anspruche  10  bis  14,  bei 

dem  der  Gehirnwellen-Signalprozessor  (3)  Sen- 
sormittel  (93)  zum  Erfassen  der  Umgebungshel- 
ligkeit  enthalt  und  Mittel  (34),  um  den  Pegel  des 

35  Reizsignals  in  Abhangigkeit  von  der  Umgebungs- 
helligkeit  zu  steuern. 

16.  System  nach  einem  der  Anspruche  10  bis  15,  bei 
dem  der  Gehirnwellenprozessor  (3)  Einga- 

40  be/Ausgabe-Mittel  (94,95)  enthalt,  um  Informati- 
on  zu  einem  externen  Gerat  zu  ubertragen  und 
Information  von  ihm  zu  empfangen. 

17.  System  nach  einem  der  Anspruche  10  bis  16,  bei 
45  dem  der  Gehirnwellen-Signalprozessor  (3)  einen 

Schalter  (73)  zum  Erfassen  einer  Storung  des 
elektrischen  Kontakts  des  Elektrodenmittels  (5) 
enthalt. 

9.  System  nach  einem  dervorangehenden  Anspru-  50 
che,  das  weiter  an  dem  Kopfgeschirr-Mittel  (4) 
angebrachtes  Schallschirm-Mittel  umfalit,  um 
die  Ohren  des  Benutzers  gegen  externen  Schall 
abzuschirmen. 

55 
10.  System  nach  einem  dervorangehenden  Anspru- 

che,  das  weiter  einen  Gehirnwellen-Signalpro- 
zessor  (3)  umfalit,  der  auf  Gehirnwellensignale 

Revendications 

1  .  Systeme  pour  provoquer  un  signal  d'electroence- 
phalogramme  (EEG)  depuis  le  cerveau  d'un  uti- 
lisateur,  le  systeme  comprenant  un  moyen  de 
casque  (4)  destine  a  etre  monte  sur  la  tete  de 
I'utilisateur  ;  un  moyen  emetteur  de  lumiere  (6) 
pour  appliquer  un  signal  EEG  provoquant  un  sti- 
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mulus  photique  aux  yeux  de  I'utilisateur  ;  et  un 
moyen  d'electrode  (5)  pour  detecter  des  ondes 
de  cerveau  produites  par  I'utilisateur  ;  caracteri- 
se  en  ce  que  le  moyen  emetteurde  lumiere  (6)  est 
monte  d'un  seul  tenant  sur  le  moyen  de  casque 
(4)  et  le  moyen  d'electrode  est  monte  d'un  seul  te- 
nant  sur  le  moyen  de  casque  (4)  de  maniere  a  ve- 
nir  en  butee  automat  iquement  dans  une  position 
souhaitee  contre  le  cuirchevelu  de  I'utilisateur  et 
de  maniere  a  etre  en  position  pour  detecter  les 
ondes  de  cerveau  de  I'utilisateur. 

2.  Systeme  selon  la  revendication  1,  comprenanten 
outre  un  moyen  de  protection  vis-a-vis  de  la  lu- 
miere  (20)  monte  sur  le  moyen  de  casque  (4)  pour 
recouvrirles  yeux  de  I'utilisateurafin  de  proteger 
les  yeux  vis-a-vis  de  la  lumiere  externe. 

3.  Systeme  selon  la  revendication  2,  dans  lequel  le 
moyen  emetteur  de  lumiere  (6)  est  monte  sur  une 
surface  du  moyen  de  protection  vis-a-vis  de  la  lu- 
miere  (20)  qui  fait  face  a  la  face  de  I'utilisateur  et 
est  situe  dans  le  champ  visuel  de  I'utilisateur. 

4.  Systeme  selon  la  revendication  2  ou  3,  dans  le- 
quel  le  moyen  d'electrode  (5)  est  dispose  sur  le 
moyen  de  protection  vis-a-vis  de  la  lumiere  (20) 
pourveniren  butee  contre  le  cuirchevelu  de  I'uti- 
lisateur. 

5.  Systeme  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  dans  lequel  le  moyen  de  cas- 
que  (4)  comprend  une  bande  (40)  qui  peut  etre 
enroulee  autour  de  la  tete  de  I'utilisateur. 

6.  Systeme  selon  I'une  quelconque  des  revendica- 
tions  1  a  4,  dans  lequel  le  moyen  de  casque  (4) 
comprend  un  casque  enveloppant  (4C)  destine  a 
enceindre  la  tete  de  I'utilisateur. 

7.  Systeme  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  incluant  en  outre  un  element 
de  coussinetelastique  (53),  le  moyen  d'electrode 
(5)  etant  monte  sur  le  moyen  de  casque  (4)  par 
I'intermediaire  de  I'element  de  coussinet  elasti- 
que  (53). 

8.  Systeme  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  comprenant  en  outre  une 
electrode  de  neutre  (52)  destinee  a  etre  f  ixee  au 
lobe  d'une  oreille  de  I'utilisateur. 

9.  Systeme  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  comprenant  en  outre  un 
moyen  de  protection  vis-a-vis  du  son  (21)  monte 
sur  le  moyen  de  casque  (4)  pour  proteger  les 
oreilles  de  l'utilisateurvis-a-vis  d'un  son  externe. 

10.  Systeme  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  comprenant  en  outre  un  pro- 
cesseurde  signal  d'onde  du  cerveau  (3)  sensible 
a  des  signaux  d'onde  du  cerveau  en  provenance 

5  du  moyen  d'electrode  (5)  pour  generer  un  signal 
de  stimulation  presentant  une  frequence  corres- 
pondent  a  une  onde  du  cerveau  qui  doit  etre  pro- 
voquee  et  pour  appliquer  le  signal  de  stimulation 
au  moyen  emetteur  de  lumiere  (6). 

10 
11.  Systeme  selon  la  revendication  10,  dans  lequel  le 

processeur  de  signal  d'onde  du  cerveau  (3)  est 
monte  d'un  seul  tenant  sur  une  unite  de  provoca- 
tion  d'onde  de  cerveau  (2). 

15 
12.  Systeme  selon  la  revendication  11  lorsqu'elle  de- 

pend  de  la  revendication  2,  dans  lequel  le  proces- 
seur  de  signal  d'onde  du  cerveau  (3)  est  monte 
sur  le  moyen  de  protection  vis-a-vis  de  la  lumiere 

20  (20)  et  ainsi,  le  processeur  de  signal  d'onde  de 
cerveau  (3)  est  monte  d'un  seul  tenant  sur  I'unite 
de  provocation  d'onde  de  cerveau  (2). 

13.  Systeme  selon  I'une  quelconque  des  revendica- 
25  tions  10  a  12,  dans  lequel  le  processeur  de  signal 

d'onde  de  cerveau  (3)  inclut  un  moyen  de  filtre 
(8)  pour  selectionner  seulement  un  signal  de 
composante  de  frequence  correspondant  a 
I'onde  de  cerveau  qui  doit  etre  provoquee  parmi 

30  les  signaux  d'onde  de  cerveau  et  pour  produire  le 
signal  de  composante  de  frequence  en  tant  que 
signal  de  stimulation. 

14.  Systeme  selon  la  revendication  13,  dans  lequel  le 
35  moyen  de  filtre  (8)  comporte  une  pluralite  de  ban- 

des  passantes  en  frequence  qui  peuvent  etre  se- 
lectionnees. 

15.  Systeme  selon  I'une  quelconque  des  revendica- 
40  tions  10  a  14,  dans  lequel  le  processeur  de  signal 

d'onde  de  cerveau  (3)  inclut  un  moyen  de  detecteur 
(93)  pour  detecter  la  luminosite  ambiante  et  un 
moyen  (34)  pour  commander  le  niveau  du  signal  de 
stimulation  en  fonction  de  la  luminosite  ambiante 

45  detectee  par  le  moyen  de  detecteur  (93). 

16.  Systeme  selon  I'une  quelconque  des  revendica- 
tions  10  a  15,  dans  lequel  le  processeur  d'onde 
de  cerveau  (3)  inclut  un  moyen  d'entree/sortie 

so  (94,  95)  pour  emettre  une  information  pour  un 
dispositif  externe  et  pour  recevoir  une  informa- 
tion  depuis  celui-ci. 

17.  Systeme  selon  I'une  quelconque  des  revendica- 
55  tions  10  a  16,  dans  lequel  le  processeur  de  signal 

d'onde  de  cerveau  (3)  inclut  un  commutateur  (73) 
pour  detecter  une  defaillance  de  contact  electri- 
que  du  moyen  d'electrode  (5). 
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