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Description 

This  invention  relates  to  an  apparatus  for  validat- 
ing  a  paper-like  piece  such  as  a  bill  or  bank  note,  a 
note  used  as  a  substitute  for  money,  a  gift  card,  or  a 
bill  made  of  plastics  and  a  collation  method  in  such 
apparatus  and,  more  particularly,  to  such  apparatus 
and  method  capable  of  performing  accurate  valida- 
tion  and  collation  taking  into  account  errors  present  in 
individual  parts  of  an  optical  sensor  or  in  assembling 
of  these  parts. 

In  this  specification,  the  term  "a  paper-like  piece" 
means  a  paper-like  piece  having  a  face  value  or  iden- 
tifying  function  such  as  a  bill  or  bank  note  made  of  pa- 
per  or  plastics,  a  note  used  as  a  substitute  for  money, 
a  gift  card  or  an  identification  certificate. 

As  a  sensor  used  in  known  validators,  there  is  an 
optical  sensor  including  a  light-emitting  element  and 
a  light-receiving,  element.  In  this  type  of  optical  sen- 
sor,  a  bill  is  passed,  for  example,  between  the  light- 
emitting  element  and  the  light-receiving  element  and 
the  amount  of  transmitted  light  corresponding  to  the 
design  on  the  bill  is  detected,  and  the  pattern  on  the 
bill  is  collated  on  the  basis  of  the  detected  amount  of 
transmitted  light  to  validate  the  bill.  There  is  also  pro- 
posed  a  method  of  detecting  the  amount  of  reflected 
light  in  accordance  with  the  pattern  on  the  bill.  As  ex- 
amples  of  such  prior  art  optical  type  bill  validator  or 
bill  validating  method,  there  are  publications  includ- 
ing  Japanese  Patent  Publication  No.  41-20245,  Jap- 
anese  Utility  Model  Publication  No.  43-23522,  Japa- 
nese  Patent  Publication  No.  53-39151  ,  Japanese  Pa- 
tent  Application  Laid-open  No.  54-5496  and  Japa- 
nese  Patent  Application  Laid-open  No.60-61883. 

Japanese  Patent  Publication  No.  41-20245  and 
Utility  Model  Publication  No.  43-23522  disclose  a 
general  art  of  validating  a  bill  by  comparing  a  received 
light  signal  corresponding  to  the  pattern  of  the  bill  with 
a  predetermined  reference  pattern.  Japanese  Patent 
Publication  No.  53-39151,  Patent  Application  Laid- 
open  No.  54-5496,  Patent  Application  Laid-open  No. 
60-61883  and  others  disclose  a  technique  for  coping 
with  variation  in  the  received  light  level  occurring  due 
to  variations  in  the  measuring  conditions  which  are  re- 
sultant  from  aging  and  thermal  property  of  the  light- 
emitting  and  light-receiving  elements  and  deposition 
of  soil  on  a  bill. 

A  typical  example  of  the  prior  art  for  coping  with 
variation  in  the  received  light  level  due  to  variations 
in  measuring  conditions  is  a  method  according  to 
which  the  received  light  signal  level  in  a  stand-by 
mode  (i.e.,  a  mode  in  which  a  bill  has  not  been  insert- 
ed  in  the  validator)  is  measured,  and  then  a  pattern 
of  a  bill  is  normalized  on  the  basis  of  the  measured 
value.  In  other  words,  reference  pattern  data  is  pre- 
pared  in  the  form  of  a  ratio  of  a  received  light  signal 
level  corresponding  to  a  detected  pattern,  to  a  re- 
ceived  light  signal  level  in  the  stand-by  mode.  The  re- 

ceived  light  signal  level  in  the  stand-by  mode  (current 
stand-by  mode  level)  is  measured  at  each  occasion  of 
detection,  then  a  received  light  signal  level  corre- 
sponding  to  the  pattern  of  an  inserted  bill  which  is 

5  measured  at  each  occasion  of  detection  is  converted 
to  the  ratio  to  the  current  stand-by  mode  level  and  this 
ratio  is  compared  with  the  reference  pattern  data.  In 
short,  the  received  light  signal  level  which  is  an  abso- 
lute  value  is  converted  to  a  relative  value  based  on  the 

w  stand-by  mode  for  collation. 
In  the  above  described  prior  art  method,  no  seri- 

ous  problem  arises  in  cases  where  a  high  degree  of 
accuracy  of  validation  is  not  required.  In  a  case  where 
a  high  degree  of  accuracy  of  validation  is  required, 

15  however,  the  following  problem  will  arise.  In  a  case, 
for  example,  where  a  magnetic  validation  device  per- 
forming  validation  by  detecting  a  magnetic  compo- 
nent  in  printing  ink  is  provided  in  addition  to  the  optical 
type  validation  device  for  improving  the  accuracy  of 

20  validation,  the  accuracy  of  validation  by  the  optical 
validation  device  per  se  may  be  relatively  rough.  In  a 
case  where  no  magnetic  component  exists  in  the 
printing  ink,  however,  there  is  no  means  for  improving 
the  accuracy  of  validation  but  performing  an  accurate 

25  validation  with  the  use  of  the  optical  type  validation 
device  and,  accordingly,  a  high  degree  of  accuracy  of 
validation  by  the  optical  type  validation  device  per  se 
is  required. 

A  problem  caused  by  the  optical  type  validation 
30  device  is  a  problem  caused  by  a  parts  error  and  an  as- 

sembling  error  of  the  optical  sensor.  The  parts  error 
is  an  error  in  individual  elements  such  as  a  light- 
emitting  element  and  a  light-receiving  element  which 
are  used  as  parts  of  an  optical  sensor.  Even  if  each 

35  part  is  made  so  as  to  satisfy  a  certain  standard,  there 
is  an  irregularity  between  individual  elements  within 
the  standard.  Accordingly,  the  amount  of  emitted  light 
may  differ  from  element  to  element  even  if  the  same 
input  electrical  signal  is  given,  or  output  electrical  sig- 

40  nals  may  differ  even  if  the  same  amount  of  light  is  re- 
ceived,  or  the  irradiation  field  pattern  of  the  light- 
emitting  element  may  differ  from  element  to  element. 
This  is  the  parts  error.  The  assembling  error  is  an  ir- 
regularity  in  the  accuracy  of  assembling  of  parts  of  an 

45  optical  sensor,  that  is,  the  relation  between  the  irra- 
diation  field  of  the  light-emitting  element  and  the  pos- 
ition  of  the  light-receiving  element  differs  slightly 
from  one  optical  sensor  to  another  due  to  irregularity 
in  assembling  of  the  parts. 

50  Figs.  12a  -  12c  show,  as  an  example  of  the  parts 
error,  irregularities  between  the  irradiation  field  pat- 
terns  of  individual  light-emitting  elements.  Fig.  12a 
shows  an  example  in  which  a  half-bright  spot  is  locat- 
ed  in  the  center  of  a  bright  circle.  Fig.  12b  shows  an 

55  example  in  which  a  half-bright  spot  is  located  in  the 
center  of  a  bright  circle  and  further  a  bright  spot  is  lo- 
cated  in  the  center  of  the  half-bright  spot.  Fig.  12c 
shows  an  example  in  which  a  half-bright  spot  is  locat- 
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ed  at  a  position  slightly  offset  from  the  center  of  a 
bright  circle. 

Figs.  13a  and  13b  show,  as  an  example  of  the  as- 
sembling  error,  irregularities  in  the  locational  relations 
between  irradiation  fields  L1  and  L2  of  a  light-emitting  5 
element  and  position  R  of  a  light-receiving  element. 
L1  denotes  a  bright  circle  and  L2  a  half-bright  spot. 
Fig.  1  3c  shows  an  example  in  which  there  is  substan- 
tially  no  assembling  error  with  respect  to  irradiation 
field  L1  ,  but  position  LR  of  a  light-receiving  element  w 
with  respect  to  irradiation  fields  L1  and  L2  is  offset 
due  to  offsetting  of  the  irradiation  field  L2  with  respect 
to  the  irradiation  field  L1. 

Such  parts  and  assembling  errors  adversely  af- 
fect  the  output  signal  level  of  a  light-receiving  ele-  15 
ment.  This  effect  is  relatively  small  when  received 
light  is  in  a  saturated  or  nearly  saturated  state  but  be- 
comes  remarkable  in  a  moderate  light  receiving  state 
corresponding  to  the  pattern  on  a  bill. 

Fig.  14  shows  an  example  of  a  light-receiving  ele-  20 
ment's  output  signal  in  a  light  transmitting  system.  In 
the  stand-by  mode,  the  received  light  is  in  a  saturated 
state  and  the  light-receiving  element's  output  signal 
level  is  at  the  maximum.  When  a  bill  is  passing 
through  an  optical  sensor,  light  is  interrupted  and  the  25 
light-receiving  element  output  signal  level  therefore 
drops  and  there  arises  variation  in  the  light-receiving 
element's  output  signal  level  corresponding  to  the 
pattern  of  the  bill.  By  comparing  and  collating  the  va- 
riation  pattern  of  this  light-receiving  element's  output  30 
signal  level  during  passing  of  the  bill  with  a  predeter- 
mined  reference  pattern,  the  inserted  bill  is  validated. 
In  the  figure,  solid  line  X  shows  an  example  of  a  ligth- 
receiving  element's  output  signal  of  a  certain  appra- 
tus  and  dotted  line  Y  shows  an  example  of  a  light-  35 
receiving  element  output  signal  of  another  apparatus 
concerning  the  same  bill.  The  light-receiving  element 
output  signal  level  differs  depending  upon  the  parts 
error  and  assembling  error  in  an  optical  sensor  in 
each  apparatus.  For  example,  the  light-receiving  ele-  40 
ment  output  signal  level  in  the  stand-by  mode  is  T1  0W 
in  the  solid  line  X  whereas  it  is  T20W  in  the  dotted  line 
Y.  The  light-receiving  element's  output  signal  level 
during  passing  of  the  bill  also  differs  between  the  sol- 
id  line  X  and  the  dotted  line  Y.  For  example,  at  a  point  45 
A,  the  signal  level  is  T10a  in  the  solid  line  X  but  it  is 
T20a  in  the  dotted  line  Y. 

The  ratio  of  the  light-receiving  element's  output 
signal  level  during  passing  of  the  bill  to  the  light- 
receiving  element's  output  signal  level  in  the  stand-by  50 
mode  at  the  point  A  is  T10a/T10W  in  the  solid  line  X 
and  T20a/T20W  in  the  dotted  line  Y.  Owing  to  differ- 
ence  between  T10W  and  T20W  and  difference  be- 
tween  T10a  and  T20a,  values  of  the  respective  ratios 
are  different  from  each  other.  If,  therefore,  common  55 
reference  pattern  data  is  used,  there  arises  the  prob- 
lem  that  an  accurate  validation  cannot  be  performed. 

Even  if  the  value  of  reference  pattern  data  is 

changed  for  each  apparatus,  the  conventional  nor- 
malizing  method  of  obtaining  a  ratio  of  the  light- 
receiving  element's  output  signal  level  during  passing 
of  the  bill  to  the  light-receiving  element's  output  signal 
level  in  the  stand-by  mode  has  the  problem  that  the 
parts  and  assembling  errors  affect  the  accuracy  ad- 
versely,  because  one  of  the  output  signal  levels  is  a 
saturated  value  and  the  other  is  an  unsaturated  value 
so  that  difference  between  the  two  values  is  large, 
thus  with  a  resulting  small  value  of  ratio  making  it  dif- 
ficult  to  perform  an  accurate  validation,  and,  further 
because  the  effect  of  the  parts  and  assembling  errors 
is  relatively  small  in  the  saturated  value  whereas  this 
effect  is  remarkable  in  the  unsaturated  value.  Fur- 
ther,  aging  due  to  soil  or  deterioration  of  the  sensor 
affects  the  difference  or  ratio  between  the  saturated 
value  and  the  unsaturated  value  caused  by  the  parts 
and  assembling  errors,  which  becomes  one  of  the 
reasons  for  inability  of  the  conventional  method  to  im- 
prove  the  accuracy  in  validation. 

The  precharacterizing  parts  of  claims  1  and  6  re- 
fer  to  an  apparatus  and  method  for  validating  an  ob- 
ject,  as  disclosed  in  US-A-4451  929.  Therein,  a  meth- 
od  is  described  wherein  data  obtained  from  an  object 
to  be  inspected  are  compared  with  previously  memo- 
rized  data  of  a  standard  subject,  and  it  is  judged  as  to 
whether  the  difference  between  both  data  is  lower 
than  a  predetermined  value.  Thereby,  the  object  to  be 
inspected  is  compared  with  a  standard  subject.  How- 
ever,  this  does  not  avoid  the  above-mentioned  prob- 
lems. 

It  is  an  obect  of  the  invention  to  provide  a  method 
and  an  apparatus  forvalidating  a  paper-like  piece  ca- 
pable  of  performing  accurate  validation  and  collation 
taking  into  account  the  parts  and  assembling  errors 
of  an  optical  sensor. 

It  is  another  object  of  the  invention  to  provide  a 
method  and  an  apparatus  forvalidating  a  paper-like 
piece  capable  of  performing  accurate  validation  and 
collation  taking  into  account  the  parts  and  assembling 
errors  regardless  of  variation  in  the  measuring  data 
due  to  soil  or  fatigue  of  a  paper-like  piece  or  soil  or 
deterioration  of  the  sensor. 

These  objects  are  solved  with  the  features  of 
claim  1  ,  or  claim  6,  respectively. 

The  apparatus  for  validating  a  paper-like  piece 
according  to  the  invention  comprises  a  detection  sec- 
tion  for  producing  a  detection  signal  corresponding  to 
a  pattern  onto  a  deposited  paper-like  piece  by  irra- 
diating  light  on  the  paper-like  piece,  a  reference  level 
data  providing  section  for  preparing  reference  level 
data  on  the  basis  of  a  detection  signal  produced  by 
said  detection  section  in  response  to  deposition  of  a 
reference  paper-like  piece  on  which  no  particular  pat- 
tern  is  provided  and  providing  this  reference  level 
data,  a  standard  pattern  providing  section  for  provid- 
ing  a  predetermined  standard  pattern  corresponding 
to  a  pattern  of  a  true  paper-like  piece,  a  data-to-be- 
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examined  providing  section  for  providing  data  to  be 
examined  which  is  obtained  by  converting  a  detection 
signal  produced  by  said  detection  section  in  response 
to  depositin  of  a  paper-like  piece  to  be  validated  to  a 
ratio  to  or  deviation  from  the  reference  level  data  pro-  5 
vided  by  said  reference  level  data  providing  section, 
and  a  determination  section  for  determining  whether 
the  paper-like  piece  to  be  validated  is  true  or  false  by 
collating  the  data  to  be  examined  provided  by  said 
data-to-be  examined  providing  section  with  the  stan-  w 
dard  pattern  provided  by  said  standard  pattern  pro- 
viding  section. 

According  to  the  invention,  reference  level  data 
for  normalization  is  provided  by  using  a  reference  pa- 
per-like  piece  having  no  particular  pattern  (e.g.,  a  15 
white  paper).  For  this  purpose,  the  reference  level 
data  providing  section  is  provided.  For  providing  the 
reference  level  data  by  this  reference  level  data  pro- 
viding  section,  the  reference  paper-like  piece  is  de- 
posited  and,  on  the  basis  of  the  detection  signal  pro-  20 
duced  by  the  detection  section  in  response  to  this  de- 
position,  the  reference  level  data  is  obtained. 

The  standard  pattern  providing  section  provides 
a  predetermined  standard  pattern  corresponding  to  a 
pattern  of  a  true  paper-like  piece.  This  standard  pat-  25 
tern  is  provided  not  in  an  absolute  value  level  but  in 
the  form  of  a  ratio  to  or  a  deviation  from  the  reference 
level  data.  The  standard  pattern  may  either  be  one 
which  is  established  individually  for  each  apparatus  or 
one  which  is  common  to  all  apparatuses.  30 

The  data-to-be-examined  providing  section  pro- 
vides  data  to  be  examined  by  converting  a  detection 
signal  produced  by  the  detection,  section  in  response 
to  deposition  of  a  paper-like  piece  to  a  ratio  to  or  de- 
viation  from  the  reference  level  data.  The  determina-  35 
tion  section  determines  whether  the  deposited  paper- 
like  piece  is  true  or  false  by  collating  the  data  to  be 
examined  provided  by  the  data-to-be-examined  pro- 
viding  section  with  the  standard  pattern  provided  by 
the  standard  pattern  providing  section.  40 

Since  the  base  for  normalizing  measured  data  for 
collation  is  not  set  at  a  saturation  level  but  set  at  the 
level  of  the  reference  paper-like  piece,  validation  be- 
comes  less  vulnerable  to  adverse  effects  by  the  parts 
and  assembling  errors  in  an  optical  sensor  whereby  45 
the  validation  accuracy  can  be  improved. 

Besides,  since  the  validation  is  less  vulnerable  to 
adverse  effects  by  the  parts  and  assembling  errors  of 
the  optical  sensor,  there  is  the  advantage  that  the  va- 
lidation  accuracy  can  be  improved  in  a  case  where  50 
common  standard  pattern  data  is  used  for  all  appara- 
tuses. 

In  one  aspect  of  the  invention,  the  apparatus  for 
validating  a  paper-like  piece  comprises,  in  addition  to 
the  above  described  elements,  a  paper-like  piece  ab-  55 
sence  level  data  providing  section  for  providing  pa- 
per-like  piece  absence  level  data  in  response  to  the 
output  signal  of  said  detection  section  produced  when 

a  paper-like  piece  is  not  deposited,  and  a  reference 
level  data  correction  section  for  correcting  the  refer- 
ence  level  data  in  accordance  with  difference  be- 
tween  initial  paper-like  piece  absence  level  data 
which  has  been  provided  by  said  paper-like  piece  ab- 
sence  level  data  providing  section  during  the  same 
period  of  time  as  the  reference  level  data  has  been 
obtained  and  current  paper-like  piece  absence  level 
data  which  has  currently  been  provided  by  said  pa- 
per-like  piece  absence  level  data  providing  section. 

By  providing  the  paper-like  piece  absence  level 
data  providing  section  and  the  reference  level  data 
correction  section,  errors  caused  by  temperature 
change,  aging  of  the  sensor,  or  deposition  of  soil  or 
dust  on  the  sensor  can  be  successfully  eliminated  or 
reduced. 

The  collation  method  in  a  paper-like  piece  vali- 
dating  apparatus  according  to  the  invention  compris- 
es  a  first  step  in  which  a  reference  paper-like  piece 
having  no  particular  pattern  is  deposited  and  refer- 
ence  level  data  is  provided  on  the  basis  of  detection 
signal  produced  by  a  detection  section  in  response  to 
this  deposition,  a  second  step  in  which  a  predeter- 
mined  standard  pattern  corresponding  to  a  pattern  of 
a  normal  paper-like  piece  is  provided,  a  third  step  in 
which  a  detection  signal  produced  by  the  detection 
section  in  response  to  deposition  of  a  paper-like  piece 
to  be  validated  is  converted  to  a  ratio  to  or  deviation 
from  the  reference  level  data  and  this  ratio  or  devia- 
tion  is  provided  as  data  to  be  examined,  and  a  fourth 
step  in  which  the  data  to  be  examined  is  collated  with 
the  standard  pattern  to  determine  whether  the  depos- 
ited  paper-like  piece  is  true  or  false. 

Embodiments  of  the  invention  will  now  be  descri- 
bed  with  reference  to  the  accompanying  drawings. 

In  the  accompanying  drawings, 
Figs.  1  and  2  are  block  diagrams  showing  a  func- 
tional  construction  of  an  embodiment  of  the  ap- 
paratus  for  validating  a  paper-like  piece  accord- 
ing  to  the  invention; 
Fig.  3  is  a  graph  showing  an  example  of  simula- 
tion  of  a  bill  detection  signal  for  explaining  effects 
of  the  parts  error  and  assembling  error  in  an  opt- 
ical  type  detector  in  each  apparatus; 
Fig.  4  is  a  graph  showing  an  example  of  simula- 
tion  of  a  bill  detection  signal  for  explaining  effects 
of  the  output  error  in  an  optical  type  detector 
caused  by  environmental  change  or  aging  in  one 
and  the  same  apparatus; 
Fig.  5  is  a  side  view  showing  schematically  a 
mechanical  portion  in  the  embodiment  of  the  pa- 
per-like  piece  validating  apparatus  incorporating 
the  invention; 
Fig.  6  is  a  block  diagram  showing  an  example  of 
an  electrical  hardware  circuit  in  a  control  section 
of  the  same  embodiment; 
Figs.  7  through  9  are  flow  charts  showing  an  ex- 
ample  of  a  program  executed  by  a  mircocomputer 
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section  in  Fig.  6; 
Figs.  10  and  11  are  flow  charts  showing  another 
example  of  a  program  executed  by  the  microcom- 
puter  section  in  Fig.  6; 
Figs.  12a  -  12c  are  diagrams  showing  irregularity  5 
in  the  irradiation  field  of  respective  light-emitting 
elements  for  illustrating  an  example  of  the  parts 
error; 
Figs.  1  3a  -  1  3c  are  diagrams  showing  irregularity 
in  the  relation  between  the  irradiation  field  of  re-  w 
spective  light-emitting  elements  and  the  position 
of  light-receiving  elements;  and 
Fig.  14  is  a  diagram  showing  an  example  of  an 
output  from  a  light-receiving  element  in  the  light 
transmission  measuring  system.  15 
Referring  to  Fig.  1,  reference  numeral  1  repre- 

sents  a  detection  section,  2  a  reference  level  data 
providing  section,  3  a  standard  pattern  providing  sec- 
tion,  4  a  data-to-be-examined  providing  section  and 
5  a  determination  section,  respectively.  The  refer-  20 
ence  level  data  for  normalization  is  provided  by  using 
a  reference  paper-like  piece  having  no  particular  pat- 
tern  (e.g.,  white  paper).  For  this  purpose,  the  refer- 
ence  level  data  providing  section  2  is  provided.  For 
providing  the  reference  level  data  by  this  reference  25 
level  data  providing  section  2,  a  reference  paper-like 
piece  is  deposited  and  reference  level  data  is  ob- 
tained  on  the  basis  of  a  detection  signal  produced  by 
the  detection  section  1  in  response  to  this  deposition. 

In  a  case  where  the  light  transmission  system  is  30 
employed,  the  level  of  received  light  in  the  detection 
section  1  upon  deposition  of  a  reference  paper-like 
piece  is  lower  than  a  saturation  level  and  is  in  the  vi- 
cinity  of  the  level  of  received  light  upon  deposition  of 
a  paper-like  piece  to  be  examined.  Fig.  3  shows  an  35 
example  of  reference  levels  T10P  and  T20P  corre- 
sponding  to  the  reference  paper-like  piece.  T10P  is 
an  example  of  reference  level  corresponding  to  a  pa- 
per-like  piece  which  has  been  detected  by  an  optical 
type  detection  section  set  in  a  certain  apparatus.  An  40 
example  of  a  pattern  of  the  paper-like  piece  which 
has  been  detected  by  this  detection  section  is  shown 
by  the  solid  line  X.  T20P  is  an  example  of  reference 
level  corresponding  to  the  same  reference  paper-like 
piece  which  has  been  detected  by  an  optical  type  de-  45 
tection  section  set  in  another  apparatus.  An  example 
of  a  pattern  of  a  paper-like  piece  which  has  been  de- 
tected  by  this  detection  section  is  shown  by  the  dotted 
line  Y.  In  the  same  manner  as  in  Fig.  14,  T10W  and 
T20W  are  examples  of  output  signal  levels  of  the  opt-  50 
ical  type  detection  sections  in  the  stand-by  mode  (i.e., 
saturation  levels)  and  T10a  and  T20a  are  examples 
of  output  signal  levels  of  the  optical  type  detection 
sections  at  a  point  A  of  the  paper-like  piece  to  be  ex- 
amined.  55 

The  standard  pattern  providing  section  3  pro- 
vides  a  predetermined  standard  pattern  correspond- 
ing  to  a  pattern  of  a  paper-like  piece  to  be  examined. 

This  standard  pattern  is  provided  not  as  an  absolute 
value  level  but  as  a  ratio  to  or  deviation  from  the  ref- 
erence  level  data.  Assuming,  for  example,  that  a  stan- 
dard  received  light  signal  level  value  of  a  paper-like 
piece  to  be  examined  at  the  point  A  is  represented  by 
T1  0a'  and  the  reference  level  is  represented  by  T1  Op', 
the  value  of  the  standard  pattern  corresponding  to  the 
point  A  is  provided  in  the  form  of  a  ratio  T1  0a7T1  Op'. 
This  value  may  also  be  provided  in  the  form  of  a  de- 
viation  T10p'  -  T10a'.  The  standard  pattern  to  be  pro- 
vided  in  this  manner  may  be  a  different  pattern  for 
each  apparatus  or  may  be  a  common  pattern  for  all 
apparatuses. 

The  data-to-be-examined  providing  section  4 
converts  a  detection  sigal  produced  by  the  detection 
section  1  in  response  to  depositon  of  a  paper-like 
piece  to  a  ratio  to  or  deviation  from  the  reference  level 
data  and  provides  this  ratio  or  deviation  as  data  to  be 
examined.  For  example,  as  to  a  received  light  signal 
level  value  T10a  of  a  paper-like  piece  at  the  point  A 
in  the  first  described  apparatus  in  the  foregoing  ex- 
ample,  data  to  be  examined  is  provided  in  the  form  of 
a  ratio  T1  0a/T1  Op  or  a  deviation  T1  Op  -  T1  0a  with  re- 
spect  to  the  reference  level  T10p.  As  to  a  received 
light  signal  level  value  T20a  in  the  other  apparatus  in 
the  foregoing  example,  data  to  be  examined  is  provid- 
ed  in  the  form  of  a  ratio  T20a/T20p  or  a  deviation  T20p 
-  T20a  with  respect  to  the  reference  level  T20p. 

The  determination  section  5  determines  whether 
the  deposited  paper-like  piece  is  true  or  false  by  col- 
lating  the  data  to  be  examined  provided  by  the  data- 
to-be-examined  providing  section  4  with  the  standard 
pattern  provided  by  the  standard  pattern  providing 
section  3.  Assuming,  for  example,  that  a  certain  com- 
mon  standard  pattern  is  used  by  the  two  different  ap- 
paratuses  in  the  foregoing  example,  the  value  of  the 
standard  pattern  is  T10a'/T10p'  with  respect  to  the 
point  A.  If  a  measured  value  of  the  point  A  of  a  depos- 
ited  paper-like  piece  in  the  first  described  apparatus, 
i.e.,  data  to  be  examined,  is  T1  0a/T1  Op,  these  two  val- 
ues  are  compared  and  collated  with  each  other.  Like- 
wise,  if  a  measured  value  of  the  point  Aof  a  deposited 
paper-like  piece  in  the  other  apparatus  is  T20a/T20p, 
this  value  is  compared  and  collated  with  the  standard 
pattern  value  T1  0a'/T1  Op'  at  the  point  A. 

Since,  as  described  above,  the  base  for  normal- 
izing  the  measured  data  for  collation  is  not  set  at  a 
saturation  level  (e.g.,  T10W  or  T20W)  but  set  at  the 
level  of  the  reference  paper-like  piece  (e.g.,  T10p  or 
T20p),  validation  becomes  less  vulnerable  to  adverse 
effects  by  the  parts  and  assembling  errors  in  an  opt- 
ical  sensor  used  as  the  detection  section  1  whereby 
the  validation  accuracy  is  improved. 

Besides,  since  the  validation  is  less  vulnerable  to 
adverse  effects  by  the  parts  and  assembling  errors 
which  are  peculiar  to  the  optical  sensor  in  each  appa- 
ratus,  the  validation  accuracy  can  be  improved  in  a 
case  where  common  standard  pattern  data  is  used  for 
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all  apparatuses. 
The  embodiment  of  Fig.  2  comprises,  in  addition 

to  the  above  described  elements,  a  paper-like  piece 
absence  level  data  providing  section  6  for  providing 
paper-like  piece  absence  level  data  in  response  to  the  5 
output  signal  of  said  detection  section  produced  when 
a  paper-like  piece  is  not  deposited,  and  a  reference 
level  data  correction  section  7  for  correcting  the  ref- 
erence  level  data  in  accordance  with  difference  be- 
tween  initial  paper-like  piece  absence  level  data  w 
which  has  been  provided  by  said  paper-like  piece  ab- 
sence  level  data  providing  section  6  during  the  same 
period  of  time  as  the  reference  level  data  has  been 
obtained  and  current  paper-like  piece  absence  level 
data  which  has  currently  been  provided  by  said  pa-  15 
per-like  piece  absence  level  data  providing  section  6. 

By  providing  the  paper-like  piece  absence  level 
data  providing  section  6  and  the  reference  level  data 
correction  section  7  as  shown  in  Fig.  2,  errors  caused 
by  temperature  change,  aging  of  the  sensor,  or  de-  20 
position  of  soil  or  dust  on  the  sensor  can  be  success- 
fully  eliminated  or  reduced. 

An  example  of  correction  of  reference  level  data 
is  shown  in  Fig.  4  in  which  intial  paper-like  piece  ab- 
sence  level  data  is  represented  by  T1  0W  and  current  25 
paper-like  piece  absence  level  data  reflecting  the  en- 
vironmental  change  and  aging  is  represented  by 
T11W.  An  example  of  initial  data  of  a  pattern  of  a  pa- 
per-like  piece  to  be  examined  which  has  been  detect- 
ed  by  an  optical  type  detection  section  set  in  a  certain  30 
apparatus  is  shown  by  a  solid  line  X10  and  an  exam- 
ple  of  data  reflecting  the  environmental  change  and 
aging  in  the  pattern  of  the  paper-like  piece  to  be  ex- 
amined  which  has  been  detected  by  the  optical  type 
detection  section  in  the  same  apparatus  is  shown  by  35 
a  dotted  line  X1  1  .  Paper-like  piece  absence  level  data 
in  the  solid  line  X10  is  represented  by  T10W  and  pa- 
per-like  piece  absence  level  data  in  the  dotted  line 
X11  is  represented  by  T11W.  Reference  level  data  is 
represented  by  T1  Op.  40 

By  way  of  example  of  correction  by  the  reference 
level  data  correction  section  7  in  accordance  with  dif- 
ference  between  the  current  paper-like  piece  ab- 
sence  level  data  T11  Wand  the  initial  paper-like  piece 
absence  level  data  T10W,  the  reference  level  data  45 
T1  Op  can  be  corrected  by  a  ratio  of  the  current  paper- 
like  piece  absence  level  data  T11W  to  the  initial  pa- 
per-like  piece  absence  level  data  T10W.  That  is,  a 
correction  T10p  x  T11W/T10W  =  T11p  is  performed. 
T11  p  represents  reference  level  data  after  correction.  50 
If  the  current  paper-like  piece  absence  level  data 
T11W  is  not  different  from  the  initial  paper-like  piece 
absence  level  data  T10W,  T10p  =  T11p,  i.e.,  the  ref- 
erence  level  data  T10p  does  not  change.  Thus,  the 
reference  level  data  is  corrected  in  accordance  with  55 
change  of  the  current  paper-like  piece  absence  level 
data  T11W  relative  to  the  initial  paper-like  piece  ab- 
sence  level  data  T1  0W  whereby  the  errors  in  the  opt- 

ical  type  detection  section  due  to  the  environmental 
change  and  aging  can  be  successfully  coped  with. 

Fig.  5  is  a  side  view  showing  a  mechanical  sec- 
tion  of  the  embodiment  of  the  paper-like  validation 
apparatus  according  to  the  invention.  In  this  embodi- 
ment,  the  validation  apparatus  handles  a  bill  or  bank 
note  as  the  paper-like  piece.  In  the  vicinity  of  an  in- 
sertion  slot  is  disposed  an  optical  sensor  11  for  de- 
tecting  insertion  of  a  bill.  Upon  insertion  of  the  bill,  the 
bill  is  detected  by  the  optical  sensor  11  and  a  motor 
1  8  is  driven  in  a  forward  direction  in  response  thereto 
to  actuate  belts  19  and  20  stretched  between  pulleys 
14,  15  and  16,  17.  As  the  belts  19  and  20  are  actuat- 
ed,  the  bill  held  between  the  belts  19  and  20  is  con- 
veyed  into  the  apparatus.  In  the  apparatus,  there  are 
provided  one  or  more  optical  sensors  for  detecting 
characteristic  features  of  the  bill.  In  this  embodiment, 
there  are  provided  two  optical  sensors  12  and  13. 
These  optical  sensors  12  and  13  are  arranged  in  dif- 
ferent  positions  in  the  bill  conveying  direction  so  as  to 
detect  respective  characterizing  features  of  the  bill  at 
different  positions  over  the  bill.  Each  of  the  optical 
sensors  11,12  and  13  consists  of  a  pair  of  a  light- 
emitting  element  and  a  light-receivig  element  and  the 
bill  is  caused  to  pass  between  these  light-emitting 
element  and  light-receiving  element  for  detection  of 
the  amount  of  transmitted  light  by  the  light-receiving 
element. 

Fig.  6  shows  an  example  of  an  electrical  hard- 
ware  circuit  of  a  control  section  provided  in  associa- 
tion  with  the  mechanical  section  of  Fig.  5.  This  control 
section  has  a  microcomputer  including  a  CPU  (cen- 
tral  processing  unit)  21,  a  program  ROM  22  and  a 
data  and  working  RAM  23  and  executes  various  proc- 
essings  under  the  control  by  this  microcomputer.  The 
output  of  the  optical  sensor  11  detecting  insertion  of 
the  bill  is  supplied  to  a  waveform  rectifying  circuit  24 
which  produces  a  signal  "1  "  or  "0"  in  response  to  pres- 
ence  or  absence  of  a  bill.  This  signal  is  applied  to  the 
CPU  21  .  Output  signals  of  the  optical  sensors  1  2  and 
1  3  for  detecting  the  characterizing  features  of  the  bill 
are  supplied  to  amplifying  circuits  25  and  26  and,  af- 
ter  amplification,  are  applied  to  channels  CH1  and 
CH2  of  an  analog-to-digital  converter  27,  respective- 
ly.  The  analog-to-digital  converter  27  converts  the 
output  analog  signal  of  the  optical  sensors  12  and  13 
applied  to  the  channels  cH1  and  CH2  to  digital  data 
by  a  time  division  processing  and  supplies  the  con- 
verted  digital  signals  to  the  CPU  21  . 

To  the  rotation  shaft  of  the  drive  motor  18  is  at- 
tached  a  rotary  encoder  28  which  generates  incre- 
mental  pulses  or  absolute  angle  detection  value  data 
in  response  to  rotation  of  the  motor  18.  The  output  of 
this  rotary  encoder  28  is  supplied  to  the  CPU  21. 

A  standard  pattern  memory  29  stores  standard 
pattern  data  corresponding  to  the  pattern  of  a  true 
bill.  The  standard  pattern  memory  29  stores  standard 
pattern  data  in  correspondence  to  the  respective 

6 
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characterizing  feature  detection  optical  sensors  12 
and  13.  By  way  of  example,  it  is  assumed  that  the 
standard  pattern  data  stored  in  this  standard  pattern 
memory  29  is  transmitted  light  level  data  which  has 
not  been  normalized. 

A  writable  read-only  memory  (ROM)  30  consist- 
ing,  for  example,  of  an  EPROM  stores  reference  level 
data  or  data  obtained  by  correcting  this  reference  lev- 
el  data  by  initial  paper-like  piece  absence  level  data 
for  each  apparatus.  As  a  first  example,  reference  lev- 
el  data  itself  is  stored  in  this  RPROM  30. 

Description  will  first  be  made  about  a  case  where 
measures  are  taken  for  coping  with  the  parts  and  as- 
sembling  errors  without  taking  the  environmental 
change  and  aging  into  consideration.  In  this  case,  ref- 
erence  level  data  itself  is  stored  in  the  EPROM  30.  An 
example  of  processings  executed  in  the  CPU  21  in 
this  case  is  shown  in  the  flowcharts  of  Figs.  7  through 
9. 

Writing  of  the  reference  level  data  into  the 
EPROM  is  made  by  processings  shown  in  Fig.  7.  The 
processings  of  Fig.  7  are  executed  in  the  final  stage 
of  manufacturing  and  assembling  of  each  bill  validat- 
ing  apparatus. 

First,  a  mode  in  which  a  reference  paper  having 
no  particular  pattern  is  deposited  is  established. 
Upon  deposition  of  the  reference  paper,  each  refer- 
ence  level  data  is  measured  by  the  characterizing  fea- 
ture  detecion  optical  sensors  12  and  13.  The  meas- 
ured  reference  level  data  are  represented  by  refer- 
ence  characters  T1  Op.  The  respective  reference  level 
data  T1  Op  measured  by  the  optical  sensors  12  and  13 
are  written  and  stored  in  the  EPROM  30.  Since  the 
optical  property  of  reference  paper  is  uniform  at  any 
surface  position  thereof,  reference  level  data  T10p 
may  be  obtained  representatively  by  either  one  of  the 
optical  sensors  12  and  13  instead  of  obtaining  refer- 
ence  level  data  T10p  by  both  of  the  optical  sensors  12 
and  13  and  this  single  reference  level  data  T10p  may 
be  stored  in  the  EPROM  30  and  used  as  reference 
level  data  T10p  which  is  common  to  the  optical  sen- 
sors  12  and  13. 

Next,  processings  during  operation  of  the  bill  va- 
lidating  apparatus  will  be  described  with  reference  to 
the  flow  charts  of  Figs.  8  and  9. 

Upon  turning  on  of  a  power  source,  the  process- 
ings  of  Fig.  8  are  executed.  Reference  level  data  T1  Op 
corresponding  to  the  characterizing  feature  detection 
optical  sensors  12  and  13  are  read  from  the  EPROM 
30  and  standard  pattern  data  corresponding  to  the 
optical  sensors  12  and  13  are  read  from  the  data 
memory  29. 

Then,  an  operation  for  normalizing  the  standard 
pattern  data  with  the  use  of  the  reference  level  data 
T10p  is  performed  for  each  of  the  characterizing  fea- 
ture  detection  optical  sensors  12  and  13.  Represent- 
ing  standard  pattern  data  corresponding  to  each  sam- 
ple  point  of  the  bill  by  Tx  (where  x  represents  each 

sample  point  of  the  bill  and,  if  the  bill  contains  n  sam- 
ple  points,  x  =  1,  2  n),  an  operation  Tx/T10p  is 
performed  with  respect  to  each  x.  In  other  words, 
Tx/T1  Op  is  a  ratio  of  the  standard  pattern  data  Tx  cor- 

5  responding  to  each  sample  point  x  to  the  reference 
level  data  T10p  which  is  100%. 

Thereafter,  the  standard  pattern  data  Tx/T10p 
which  has  been  converted  to  the  ratio  to  the  reference 
level  data  T10p  is  stored  in  the  RAM  23.  These  nor- 

w  malized  standard  pattern  data  Tx/T10p  are  stored  in 
the  RAM  23  in  correspondence  to  the  respective  opt- 
ical  sensors  12  and  13.  By  this  normalizing  operation, 
the  standard  pattern  data  Tx/T10p  which  has  been 
converted  to  the  ratio  to  the  reference  level  data  T1  Op 

15  can  be  provided  by  reading  it  from  the  RAM  23. 
Upon  deposition  of  a  bill,  processings  of  Fig.  9  are 

executed.  First,  detection  signals  produced  by  the 
characterizing  feature  detection  optical  sensors  12 
and  13  are  sampled  and  stored  in  predetermined 

20  areas  in  the  RAM  23  as  required.  The  level  of  the  de- 
tection  signal  at  a  certain  measuring  sampling  point 
A  is  represented  by  T1  0a. 

Reference  level  data  T10p  corresponding  to  the 
characterizing  feature  detection  sensors  12  and  13 

25  are  respectively  read  from  the  EPROM  30  and  an  op- 
eration  "T1  0a/T1  Op"  for  converting  the  detection  sig- 
nal  levels  T10a  corresponding  to  the  respective  opti- 
cal  sensors  12  and  13  to  a  ratio  to  the  reference  level 
data  T1  Op  is  performed.  In  other  words,  T10a/T1  Op  is 

30  the  ratio  of  the  detection  signal  level  T10a  to  the  ref- 
erence  level  data  T1  Op  which  is  1  00%.  The  operation 
result  T10a/T1  Op  is  stored  in  the  RAM  23  as  required. 
In  this  manner,  data  "T10a/T10p"  which  is  the  detec- 
tion  signal  level  T10a  converted  to  its  ratio  to  the  ref- 

35  erence  level  data  T10p  is  provided  as  data  to  be  ex- 
amined. 

Thereafter,  the  standard  pattern  data  Tx/T10p 
stored  in  the  RAM  23  by  the  processings  of  Fig.  8  is 
read  out  and  the  data  to  be  examined  "T10a/T10p" 

40  which  has  been  obtained  in  the  above  described  man- 
ner  is  collated  with  this  standard  pattern  data 
Tx/T10p.  This  collation  is  made  with  respect  to  each 
measuring  sample  point  in  correspondence  to  the  re- 
spective  characterizing  feature  detection  optical  sen- 

45  sors  12  and  13  and  determination  as  to  whether  the 
deposited  bill  is  true  or  false  is  made  on  the  basis  of 
results  of  the  collation. 

In  a  modification  of  the  above  described  embodi- 
ment,  previously  normalized  data  Tx/T10p  may  be 

50  prestored  in  the  manufacturing  process  in  a  factory  as 
standard  pattern  data  stored  in  the  data  memory  29. 
In  this  case,  the  processings  of  Fig.  8  are  omitted.  In 
the  above  described  embodiment  in  which  the  nor- 
malized  standard  pattern  data  Tx/T10p  is  obtained  by 

55  the  processings  of  Fig.  8,  T1  Op  differs  one  apparatus 
from  another  so  that  the  standard  pattern  data 
Tx/T10p  has  a  value  peculiar  to  each  apparatus.  In  a 
case  where  the  standard  pattern  data  Tx/T10p  which 
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has  been  normalized  in  the  manufacturing  process  in 
the  factory  is  stored  as  in  the  modified  example,  the 
common  standard  pattern  data  Tx/T10p  is  used  in  all 
apparatuses.  Even  In  this  case,  the  operation  of  the 
data  to  be  examined  T1  0a/T1  Op  of  Fig.  9  is  performed  5 
for  each  apparatus  in  accordance  with  the  reference 
level  data  T10p  peculiar  to  each  apparatus.  Accord- 
ingly,  the  advantage  of  the  present  invention  can  be 
enjoyed  in  this  case  also. 

Description  will  now  be  made  about  a  case  where  w 
measures  are  taken  for  coping  with  the  environmental 
change  and  aging  as  well  as  the  parts  and  assem- 
bling  errors  of  the  optical  sensors.  In  this  case,  for 
coping  with  the  environmental  change  and  aging,  pa- 
per-like  piece  absence  level  data  which  is  an  output  15 
of  each  of  the  characterizing  feature  detection  optical 
sensors  12  and  13  produced  when  a  bill  is  not  depos- 
ited  is  measured  and  utilized  for  the  control.  For  ex- 
ample,  the  EPROM  30  stores  reference  level  correc- 
tion  data  obtained  by  correcting  reference  level  data  20 
by  initial  paper-like  piece  absence  level  data.  An  ex- 
ample  of  processings  by  the  CPU  21  in  this  case  is 
shown  in  flow  charts  of  Figs.  10  and  11. 

Fig.  1  0  shows,  as  Fig.  7,  writing  of  reference  level 
data  in  the  EPROM  30.  This  processing  is  made  in  the  25 
final  stage  of  manufacturing  and  assembling  of  each 
bill  validating  apparatus. 

In  Fig.  10,  as  in  Fig.  7,  a  reference  paper  having 
no  particular  pattern  is  deposited  and  reference  level 
data  T10p  is  measured.  The  processing  of  Fig.  10  is  30 
different  from  that  of  Fig.  7  in  that  the  paper-like  piece 
absence  level  data  is  measured  on  the  basis  of  out- 
puts  of  the  characterizing  feature  detection  optical 
sensors  12  and  13  produced  when  a  bill  is  not  depos- 
ited.  The  paper-like  piece  absence  level  data  is  ob-  35 
tained  during  the  same  period  of  time  as  the  reference 
level  data  T10p  is  obtained.  That  is,  the  outputs  of  the 
characterizing  feature  detection  optical  sensors  12 
and  13  are  loaded  as  paper-like  piece  absence  level 
data  immediately  before  deposition  of  a  reference  pa-  40 
per  or  immediately  after  removal  of  a  reference  paper 
and  are  provided  as  initial  paper-like  piece  absence 
level  data  T10W.  The  ratio  T10p/T10W  of  the  refer- 
ence  level  data  T1  Op  to  the  initial  paper-like  piece  ab- 
sence  level  data  T1  0W  is  then  obtained  and  this  ratio  45 
is  written  ans  stored  in  the  EPROM  30.  This  reference 
level  correction  data  T1  0p/T1  0W  is  obtained  for  each 
of  the  characterizing  feature  detection  optical  sen- 
sors  12  and  13  and  stored  in  the  EPROM  30. 

Referring  to  Fig.  11,  processings  executed  when  50 
the  bill  validating  apparatus  in  in  operation  will  be  de- 
scribed. 

Upon  turning  on  of  the  power  source,  process- 
ings  of  Fig.  11  are  executed.  In  the  processings  of  Fig. 
1  1  ,  the  output  of  the  deposition  detection  optical  sen-  55 
sor  11  is  examined  and,  if  it  is  in  a  state  where  a  bill 
is  not  detected,  i.e.,  the  stand-by  mode,  outputs  of  the 
characterizing  feature  detection  sensors  12  and  13 

are  loaded  and  stored  in  the  RAM  23  as  current  pa- 
per-like  piece  absence  level  data  (represented  by 
T11W). 

Then,  reference  level  correction  data  T1  0p/T1  0W 
corresponding  to  the  characterizing  feature  detection 
optical  sensors  12  and  13  are  read  from  the  EPROM 
30  and  operated  with  the  current  paper-like  piece  ab- 
sence  level  data  T11W  corresponding  to  the  optical 
sensors  12  and  13  to  provide  reference  level  data 
(represented  by  T11p)  obtained  by  correcting  refer- 
ence  level  data  by  a  ratio  T11W/T10W  of  the  current 
paper-like  piece  absence  level  data  T11W  to  the  ini- 
tial  paper-li  ke  piece  absence  level  data  T1  0W.  The  ra- 
tio  T11W/T10W  of  the  current  paper-like  piece  ab- 
sence  level  data  T11  W  to  the  initianl  paper-like  piece 
absence  level  data  T10W  corresponds  to  an  output 
error  of  the  optical  sensor  caused  by  the  environmen- 
tal  change  and  aging.  The  reference  level  data  T10p 
obtained  at  the  time  of  assembling  the  apparatus  is 
adjusted  in  accordance  with  this  output  error  of  the 
optical  sensor  caused  by  the  environmental  error  and 
aging.  The  operation  is  made  by  multiplying  the  ref- 
erence  level  correction  data  T1  0p/T1  0W  with  the  cur- 
rent  paper-like  piece  absence  level  data  T11W.  By 
this  operation,  T11p  =  T11WxT1  0p/T1  Ow  is  obtained. 
This  is  T11p  =  T10p  x  T11W/T10W  which  is  the  prod- 
uct  of  the  ratio  T11W/T10W  of  the  current  paper-like 
piece  absence  level  data  T11  W  to  the  initial  paper-li- 
ke  piece  absence  level  data  T1  0W  and  the  reference 
level  data  T10p,  and  is  obtained  by  correcting  the  ref- 
erence  level  data  T10p  in  accordance  with  the  ratio 
T11  W/T10W.  In  a  case,  for  example,  where  there  is  no 
output  error  of  the  optical  sensor  caused  by  the  en- 
vironmental  change  and  aging,  T11W  =  T10Wsothat 
T11p  =  T11WxT10p/T10W  =  T10p  and  hence  the  ref- 
erence  level  data  T1  Op  is  not  corrected.  If  T1  1  W  is  not 
equal  to  T10W,  the  initial  reference  level  T10p  is  cor- 
rected  in  accordance  with  difference  between  T11W 
and  T10W  and  this  constitutes  the  corrected  refer- 
ence  level  data  T11p.  This  corrected  reference  level 
data  T11  p  is  stored  in  the  RAM  23. 

Then,  standard  pattern  data  Tx  corresponding  to 
the  characterizing  feature  detection  optical  sensors 
12  and  13  are  respectively  read  from  the  data  mem- 
ory  29  and  the  operation  for  normalizing  the  standard 
pattern  data  Tx  with  the  use  of  the  corrected  refer- 
ence  level  data  T11  p  is  made  for  the  respective  char- 
acterizing  feature  optical  sensors  12  and  13.  This  op- 
eration  consists  of  an  operation  Tx/T11p  for  each 
sample  point  x  (where  x  =  1,  2,  3  n)  in  the  same 
manner  as  the  operation  shown  in  Fig.  8.  That  is, 
Tx/T11  p  is  the  standard  pattern  data  Tx  for  each  sam- 
ple  point  x  which  has  been  converted  to  its  ratio  to  the 
corrected  reference  level  data  T11p  which  is  100%. 

Thereafter,  the  standard  pattern  data  Tx/T11p 
which  has  been  converted  to  its  ratio  to  the  corrected 
reference  level  data  T1  1  p  is  stored  in  the  RAM  23.  The 
normalized  standard  pattern  data  Tx/T11p  corre- 
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sponding  to  the  optical  sensors  12  and  13  are  stored 
in  the  RAM  23.  The  standard  pattern  data  Tx/T11p 
which  has  been  converted  to  the  ratio  to  the  corrected 
reference  level  data  T11p  by  the  normalizing  opera- 
tion  is  provided  by  reading  it  from  the  RAM  23.  5 

Upon  deposition  of  a  bill,  presence  of  the  bill  is 
detected  in  the  step  of  output  detection  in  the  optical 
sensor  11  in  Fig.  11  and,  as  in  Fig.  9,  the  outputs  of 
the  characterizing  feature  detection  optical  sensors 
1  2  and  1  3  are  collated  with  the  standard  pattern  data  w 
Tx/T11poftheRAM23. 

Detection  signals  produced  by  the  characterizing 
feature  detection  optical  sensors  12  and  13  are  sam- 
pled  and  stored  in  predetermined  areas  in  the  RAM  23 
as  required.  The  level  of  the  detection  signals  at  a  cer-  15 
tain  measuring  sample  point  Ais  represented  by  T11a. 

Then,  the  corrected  reference  level  data  T11p 
corresponding  to  the  respective  characterizing  fea- 
ture  detection  optical  sensors  12  and  13  are  read 
from  the  RAM  23  and  an  operation  "T11a/T11p"  for  20 
converting  the  detection  signal  levels  T11a  corre- 
sponding  to  the  respective  optical  sensors  12  and  13 
to  ratios  to  the  corrected  reference  level  data  T11p  is 
performed.  T11a/T11p  is  the  detection  signal  T11a 
converted  to  its  ratio  to  the  corrected  reference  level  25 
data  T11p  which  is  100%.  The  results  of  operation 
T11a/T11p  are  stored  in  the  RAM  23  as  required. 
Thus,  the  data  "T1  1  a/T1  1  p"  which  is  the  detection  sig- 
nal  level  T11a  converted  to  its  ratio  to  the  corrected 
reference  level  data  T1  1  p  is  provided  as  data  to  be  ex-  30 
amined. 

Thereafter,  the  standard  pattern  data  Tx/T11p 
stored  in  the  RAM  23  by  the  processing  in  the  stand- 
by  mode  is  read  out  and  the  data  to  be  examined 
"T11a/T11p"  obtained  in  the  above  described  manner  35 
is  collated  with  the  standard  pattern  data  Tx/T11p. 
The  collation  is  made  at  each  measuring  sample  point 
with  respect  to  each  of  the  characterizing  feature  de- 
tection  optical  sensors  1  2  and  1  3  and  whether  the  de- 
posited  bill  is  true  or  false  is  determined  in  accor-  40 
dance  with  the  results  of  collation. 

In  the  embodiment  of  Figs.  10  and  11  also,  previ- 
ously  normalized  data  Tx/T10p  may  be  prestored  in 
the  data  memory  29  in  the  manufacturing  process  in 
a  factory  as  the  standard  pattern  data  to  be  stored  in  45 
the  data  memory  29.  In  this  case,  Tx/T11p  can  be  ob- 
tained  by  multiplying  Tx/T10p  with  T10W/T11W  in  the 
processing  in  the  stand-by  mode  in  Fig.  11. 

In  the  above  described  embodiments,  the  refer- 
ence  level  data  T1  Op  or  the  corrected  reference  level  50 
data  T10p/T10W  is  written  and  stored  in  the  writable 
read-only  memory  29.  The  invention  is  not  limited  to 
this  but,  for  example,  the  reference  level  data 
T10p/T10W  measured  during  assembling  of  the  ap- 
paratus  or  the  corrected  reference  level  data  55 
T10p/T10W  may  be  displayed  at  a  suitable  time  so 
that  the  operator  may  watch  this  display  and  set  and 
input  the  reference  level  data  T10p  or  the  corrected 

reference  level  data  T1  0p/T1  0W  in  a  digital  or  analog 
value  by  means  of  a  digital  switch  oran  analog  setting 
device.  In  this  case,  during  the  operation  of  the  bill  va- 
lidating  apparatus,  a  program  is  made  so  that  set  con- 
tents  of  the  digital  switch  oranalog  setting  device  may 
be  referred  to  as  required  thereby  to  enable  the  oper- 
ator  to  utilize  the  reference  level  data  T1  Op  or  the  cor- 
rected  reference  level  data  T10p/T10W. 

In  the  above  described  embodiments,  validation 
of  a  paper-like  piece  is  made  by  the  software  proc- 
essings.  The  validation  may  however  be  realized  by 
using  a  wired  hardware  logic. 

The  deposition  detection  optical  sensor  11  and 
the  characterizing  feature  detection  optical  sensors 
12  and  13  are  not  limited  to  optical  sensors  of  a  trans- 
mitted  light  measuring  type  but  may  also  be  optical 
sensors  of  a  reflected  light  measuring  type. 

In  the  above  described  embodiments,  descrip- 
tion  has  been  made  about  an  apparatus  which  han- 
dles  a  bill  or  bank  note.  The  invention  however  is  ap- 
plicable  also  to  apparatuses  which  handle  other  pa- 
per-like  pieces  having  a  pattern  corresponding  to  a 
certain  value  such  as  a  draft  like  a  bank  draft,  a  note 
used  as  a  substitute  for  money,  a  gift  card  and  a  bill 
made  of  plastics. 

As  described  above,  since,  according  to  the  in- 
vention,  the  base  for  normalizing  measured  data  for 
comparison  and  collation  is  not  set  at  a  saturation  lev- 
el  but  set  at  the  level  of  a  reference  paper-like  piece, 
validation  becomes  less  vulnerable  to  adverse  ef- 
fects  by  the  parts  and  assembling  errors  in  an  optical 
sensor  whereby  the  validation  accuracy  can  be  im- 
proved.  Further,  since  the  reference  level  data  is  cor- 
rected  in  accordance  with  difference  produced  due  to 
the  environmental  change  and  aging  between  the  ini- 
tial  paper-like  piece  absence  level  data  and  the  cur- 
rent  paper-like  piece  absence  level  data,  errors  oc- 
curring  in  the  optical  type  detection  section  due  to  the 
environmental  change  and  aging  can  be  eliminated  or 
reduced. 

Claims 

1.  An  apparatus  forvalidating  an  object  comprising: 
detection  means  (1;12,13)  for  producing  a 

detection  signal  corresponding  to  a  pattern  on  a 
deposited  object  by  irradiating  light  on  the  object, 

reference  level  data  providing  means 
(2;21,30)  for  preparing  reference  level  data 
(T10P), 

standard  pattern  providing  means 
(3;21  ,29)  for  providing  a  predetermined  standard 
pattern  corresponding  to  a  pattern  of  a  true  ob- 
ject, 

determination  means  (5;21)  for  determin- 
ing  whether  the  object  to  be  validated  is  true  or 
false, 
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characterized 
by  data-to-be-examined  providing  means 
(4;21  ,23)  for  providing  data  to  be  examined  which 
is  obtained  by  converting  a  detection  signal 
(T10A)  produced  by  said  detection  means 
(1;12,13)  in  response  to  deposition  of  a  paper-li- 
ke  piece  to  be  validated  to  a  ratio  to  or  deviation 
from  the  reference  level  data  (T10P)  provided  by 
said  reference  level  data  providing  means 
(2;21,30),  and  in  that 
the  determination  means  (5;21)  collates  the  data 
to  be  examined  provided  by  said  data-to-be- 
examined  providing  means  (4;21,23)  with  the 
standard  pattern  provided  by  said  standard  pat- 
tern  providing  means  (3;21,29),  and 
the  reference  level  data  (T10P)  is  based  on  a  de- 
tection  signal  produced  by  said  detection  means 
in  response  to  deposition  of  a  reference  paper-li- 
ke  piece  on  which  no  particular  pattern  is  provid- 
ed. 

2.  An  apparatus  for  validating  a  paper-like  piece  as 
defined  in  claim  1  further  comprising: 

paper-like  piece  absence  level  data  pro- 
viding  means  (6;21)  for  providing  paper-like  piece 
absence  level  data  in  response  to  the  output  sig- 
nal  of  said  detection  means  produced  when  a  pa- 
perlike  piece  is  not  deposited,  and 

reference  level  data  correction  means 
(7;21  ,30)  for  correcting  the  reference  level  data  in 
accordance  with  difference  between  initial  pa- 
per-like  piece  absence  level  data  (T10W)  which 
has  been  provided  by  said  paper-like  piece  ab- 
sence  level  data  providing  means  (6;21)  during 
the  same  period  of  time  as  the  reference  level 
data  has  been  obtained  and  current  paper-like 
piece  absence  level  data  (T11W)  which  has  cur- 
rently  been  provided  by  said  paper-like  piece  ab- 
sence  level  data  providing  means. 

3.  An  apparatus  for  validating  a  paper-like  piece  as 
defined  in  claim  2  wherein  said  reference  level 
data  correction  means  (7;21,30)  comprises 
means  for  producing  a  ratio  or  deviation  of  the  ref- 
erence  level  data  with  respect  to  the  initial  paper- 
like  piece  level  data  to  provide  this  ratio  or  devia- 
tion  as  reference  level  correction  data  and  means 
for  operating  the  current  paper-like  piece  ab- 
sence  level  data  and  the  reference  level  correc- 
tion  data  to  obtain  corrected  reference  level  data. 

4.  An  apparatus  for  validating  a  paper-like  piece  as 
defined  in  claim  1  or  2  wherein  said  standard  pat- 
tern  providing  means  (3;21  ,29)  provides  the  stan- 
dard  pattern  corresponding  to  the  pattern  on  the 
normal  paper-like  piece  as  a  ratio  or  deviation  to 
the  reference  level  data. 

5.  An  apparatus  for  validating  a  paper-like  piece  as 
defined  in  claim  4  wherein  said  reference  level 
data  providing  means  (7;21,30)  comprises 
means  for  obtaining  the  reference  level  data  on 

5  the  basis  of  the  detection  signal  produced  by  said 
detection  section  in  response  to  deposition  of  the 
paper-like  piece  having  no  particular  pattern,  and 
said  standard  pattern  providing  means  (3,21,28) 
comprises: 

w  means  for  obtaining  pattern  data  corre- 
sponding  to  the  pattern  of  the  true  paper-like 
piece  on  the  basis  of  the  detection  signal  pro- 
duced  by  said  detection  means  in  response  to  de- 
position  of  the  true  paper-like  piece, 

15  means  for  converting  this  pattern  data  to 
the  ratio  to  or  deviation  from  the  reference  level 
data  to  obtain  the  reference  pattern,  and 

means  for  storing  at  least  one  of  the  pat- 
tern  data  and  the  standard  pattern. 

20 
6.  A  collation  method  in  an  object  validating  appa- 

ratus  including  detection  means  (1  ;1  2,  1  3)  for  pro- 
ducing  a  detection  signal  corresponding  to  the 
pattern  on  a  deposited  paper-like  piece  by  irra- 

25  diating  light  on  the  paper-like  piece,  for  collating 
the  detection  signal  produced  by  said  detection 
means  in  response  to  deposition  of  the  paper-like 
piece  with  a  standard  pattern,  characterized  by 

a  first  step  in  which  a  reference  paper-like 
30  piece  having  no  particular  pattern  is  deposited 

and  reference  level  data  (T10P)  is  provided  on 
the  basis  of  a  detection  signal  produced  by  said 
detection  means  in  response  to  the  deposition, 

a  second  step  in  which  a  predetermined 
35  standard  pattern  corresponding  to  a  pattern  of  a 

true  paper-like  piece  is  provided, 
a  third  step  in  which  a  detection  signal 

(T10A)  produced  by  said  detection  means 
(1;12,13)  in  response  to  deposition  of  a  paper-li- 

40  ke  piece  to  be  validated  is  converted  to  a  ratio  to 
or  deviation  from  the  reference  level  data  (T10P) 
and  this  ratio  or  deviation  is  provided  as  data-to- 
be-examined,  and 

a  fourth  step  in  which  the  data-to-be- 
45  examined  is  collated  with  the  standard  pattern  to 

determine  whether  the  deposited  paper-like 
piece  is  true  or  false. 

7.  A  collation  method  in  a  paper-like  piece  validat- 
50  ing  apparatus  as  defined  in  claim  6  wherein  said 

second  step  comprises: 
a  step  in  which  a  true  paper-like  piece  is 

deposited  and  pattern  data  corresponding  to  a 
pattern  of  the  paper-like  piece  is  obtained  on  the 

55  basis  of  the  detection  signal  produced  by  said  de- 
tection  means  (1  ;12,13)  in  response  to  deposition 
of  the  paper-like  piece,  and 

a  step  in  which  a  ratio  or  deviation  of  the 
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pattern  data  to  the  reference  level  data  is  ob- 
tained  and  this  ratio  or  deviation  Is  provided  as 
the  standard  pattern. 

8.  A  collation  method  in  a  paper-like  piece  validat-  5 
ing  apparatus  as  defined  in  claim  6  further  com- 
prising: 

a  fifth  step  in  which  initial  paper-like  piece 
absence  level  data  (T1  0W)  is  provided  on  the  ba- 
sis  of  an  output  signal  produced  by  said  detection  w 
means  (1;12,13)  when  a  paper-like  piece  is  not 
deposited  during  the  same  period  as  the  refer- 
ence  level  data  is  obtained, 

a  sixth  step  in  which  current  paper-like 
piece  absence  level  data  (T11W)  is  provided  on  15 
the  basis  of  an  output  signal  produced  currently 
by  said  detection  means  (1;12,13)  when  a  paper- 
like  piece  is  not  deposited,  and 

a  seventh  step  in  which  the  reference  level 
data  used  in  said  third  step  is  corrected  in  accor-  20 
dance  with  difference  between  the  current  pa- 
per-like  piece  absence  level  data  and  the  initial 
paper-like  piece  absence  level  data. 

renzpegeldatenwert  (T10P)  auf  einem  Detekti- 
onssignal  basiert,  das  von  der  Detektoreinrich- 
tung  auf  das  Ablegen  eines  papierartigen  Refe- 
renzstuckes  hin,  auf  dem  kein  bestimmtes  Mu- 
ster  vorgesehen  ist,  erzeugt  wird. 

2.  Vorrichtung  zum  Uberprufen  eines  papierartigen 
Stuckes  nach  Anspruch  1  ,  ferner  mit: 
einer  Papier-Abwesenheits-Pegelliefereinrich- 
tung  (6;21)  zum  Liefern  eines  Abwesenheitspe- 
geldatenwerts  bezuglich  des  papierartigen 
Stuckes  auf  das  Ausgangssignal  der  Detektorein- 
richtung  hin,  das  erzeugt  wird,  wenn  kein  papier- 
artiges  Stuck  abgelegt  ist,  und 

einer  Referenzpegeldatenwertkorrektur- 
einrichtung  (7;21  ,30)  zum  Korrigieren  des  Refe- 
renzpegeldatenwerts  entsprechend  der  Diffe- 
renz  zwischen  dem  ursprunglichen  Abwesen- 
heitspegeldatenwert  (T10W)  bezuglich  des  pa- 
pierartigen  Stuckes,  der  von  der  Papier-Abwe- 
senheitsPegelliefereinrichtung  (6;21)  wahrend  der- 
selben  Zeitperiode  geliefert  wurde,  in  der  der  Refe- 
renzpegeldatenwert  erhalten  wurde,  und  dem  ge- 
genwartigenAbwesenheitspegeldatenwert(T11W) 
bezuglich  des  papierartigen  Stuckes,  der  gegen- 
wartig  von  der  Papier-Abwesenheits-Pegelliefer- 
einrichtung  geliefert  wird. 

3.  Vorrichtung  zum  Uberprufen  eines  papierartigen 
Stuckes  nach  Anspruch  2,  bei  der  die  Referenz- 
pegeldatenwertkorrektureinrichtung  (7;21  ,30) 
eine  Einrichtung  zum  Erzeugen  eines  Verhalt- 
nisses  zu  oder  einer  Abweichung  von  dem  Refe- 
renzpegeldatenwert  in  bezug  auf  den  ursprung- 
lichen  Referenzpegeldatenwert  des  papierarti- 
gen  Stuckes  zum  Liefern  dieses  Verhaltnisses 
oder  dieser  Abweichung  als  Referenzpegelkor- 
rekturdatenwert  und  eine  Einrichtung  zum  Verar- 
beiten  des  gegenwartigen  Abwesenheitspegel- 
datenwerts  bezuglich  des  papierartigen  Stuckes 
und  des  Referenzpegelkorrekturdatenwerts  zum 
Erhalten  eines  korrigierten  Referenzpegeldaten- 
werts  aufweist. 

4.  Vorrichtung  zum  Uberprufen  eines  papierartigen 
Stuckes  nach  Anspruch  1  oder  2,  bei  der  die 
Standardmusterliefereinrichtung  (3;21,29)  das 
dem  Muster  auf  dem  normalen  papierartigen 
Stuck  entsprechende  Standardmuster  als  ein 
Verha  Itnis  zu  oder  eine  Abweichung  von  dem  Re- 
ferenzpegeldatenwert  liefert. 

5.  Vorrichtung  zum  Uberprufen  eines  papierartigen 
Stuckes  nach  Anspruch  4,  bei  der  die 
Referenzpegeldatenwertliefereinrichtung  (7;21  , 
30)  eine  Einrichtung  zum  Erhalten  des  Referenz- 
pegeldatenwerts  auf  der  Basis  des  von  dem  De- 
tektorteil  auf  das  Ablegen  des  papierartigen 

25 
Patentanspriiche 

1  .  Vorrichtung  zum  Uberprufen  eines  Objektes,  mit: 
einer  Detektoreinrichtung  (1;12,13)  zum 

Erzeugen  eines  einem  Muster  auf  einem  abge-  30 
legten  Objektentsprechenden  Detektionssignals 
durch  Aufstrahlen  von  Licht  auf  das  Objekt, 

einer  Referenzpegeldatenwertlieferein- 
richtung  (2;21,30)  zum  Erzeugen  eines  Refe- 
renzpegeldatenwerts  (T10P),  35 

einer  Standardmusterliefereinrichtung  (3; 
21,29)  zum  Liefern  eines  einem  Muster  eines 
echten  Objektes  entsprechenden  vorbestimmten 
Standardmusters, 

einer  Bestimmungseinrichtung(5;21)  zum  40 
Bestimmen,  ob  das  zu  uberprufende  Objekt  echt 
oder  falsch  ist, 
gekennzeichnet 
durch  eine  prufdatenliefernde  Einrichtung 
(4;21  ,23)  zum  Liefern  eines  zu  prufenden  Daten-  45 
werts,  der  durch  Umwandeln  eines  von  der  De- 
tektoreinrichtung  (1;12,1  3)  auf  das  Ablegen  eines 
zu  uberprufenden  papierartigen  Stucks  hin  er- 
zeugten  Detektionssignals  (T10A)  in  ein  Verhalt- 
nis  zu  oder  eine  Abweichung  von  dem  von  der  50 
Referenzpegeldatenwertliefereinrichtung  (2;21  , 
30)  gelieferten  Referenzpegeldatenwert  (T10P) 
erhalten  wird,  und  dadurch,  daft 
die  Bestimmungseinrichtung  (5;21)  den  von  der 
prufdatenliefernden  Einrichtung  (4;21,23)  gelie-  55 
ferten  zu  prufenden  Datenwert  mit  dem  von  der 
Standardmusterliefereinrichtung  (3;21,39)  gelie- 
ferten  Standardmuster  kollationiert  und  der  Refe- 
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Stuckes  ohne  bestimmtes  Muster  hin  erzeugten 
Detektionssignals  aufweist,  und 
die  Standardmusterliefereinrichtung  (3,2128) 
aufweist: 

eine  Einrichtung  zum  Erhalten  eines  dem  5 
Muster  des  echten  papierartigen  Stuckes  ent- 
sprechenden  Musterdatenwerts  auf  der  Basis 
des  von  der  Detektoreinrichtung  auf  das  Ablegen 
des  echten  papierartigen  Stuckes  hin  erzeugten 
Detektionssignals,  w 

eine  Einrichtung  zum  Umwandeln  dieses 
Musterdatenwerts  in  ein  Verhaltnis  zu  oder  eine 
Abweichung  von  dem  Referenzpegeldatenwert, 
urn  das  Referenzmuster  zu  erhalten,  und 

eine  Einrichtung  zum  Speichern  wenig-  15 
stens  eines  Wertes  von  Musterdatenwert  und 
Standardmuster. 

6.  Vergleichsverfahren  in  einer  Objektuberpru- 
fungsvorrichtung  mit  einer  Detektoreinrichtung  20 
(1  ;  1  2,  1  3)  zum  Erzeugen  eines  dem  Muster  auf  ei- 
nem  abgelegten  papierartigen  Stuck  entspre- 
chenden  Detektionssignals  durch  Aufstrahlen 
von  Licht  auf  das  papierartige  Stuck  zum  Verglei- 
chen  des  von  der  Detektoreinrichtung  auf  das  Ab-  25 
legen  des  papierartigen  Stucks  hin  erzeugten 
Detektionssignals  miteinem  Standardmuster,  ge- 
kennzeichnet  durch 

einen  ersten  Schritt,  in  dem  ein  papierar- 
tiges  Referenzstuckohne  bestimmtes  Muster  ab-  30 
gelegt  wird  und  auf  der  Basis  eines  von  der  De- 
tektoreinrichtung  auf  das  Ablegen  hin  erzeugten 
Detektionssignals  ein  Referenzpegeldatenwert 
(T10P)  geliefertwird, 

einen  zweiten  Schritt,  in  dem  ein  einem  35 
Muster  eines  echten  papierartigen  Stuckes  ent- 
sprechendes  vorbestimmtes  Standardmuster  ge- 
liefert  wird, 

einen  dritten  Schritt,  in  dem  ein  von  der 
Detektoreinrichtung  (1;12,1  3)  auf  das  Ablegen  ei-  40 
nes  zu  uberprufenden  papierartigen  Stuckes  hin 
erzeugtes  Detektionssignal  (T10A)  in  ein  Ver- 
haltnis  zu  oder  eine  Abweichung  von  dem  Refe- 
renzpegeldatenwert  (T10P)  umgewandelt  wird 
und  dieses  Verhaltnis  oder  diese  Abweichung  als  45 
zu  prufender  Datenwert  geliefert  wird  und 

einen  vierten  Schritt,  indemderzuprufen- 
de  Datenwert  mit  dem  Standardmuster  vergli- 
chen  wird,  urn  zu  bestimmen,  ob  das  abgelegte 
papierartige  Stuck  echt  oder  falsch  ist.  50 

7.  Vergleichsverfahren  in  einer  Vorrichtung  zum 
uberprufen  eines  papierartigen  Stuckes  nach  An- 
spruch  6,  bei  dem  der  zweite  Schritt  aufweist: 
einen  Schritt,  in  dem  ein  echtes  papierartiges  55 
Stuckabgelegtwird  und  ein  einem  Musterdes  pa- 
pierartigen  Stuckes  entsprechender  Musterda- 
tenwert  auf  der  Basis  des  von  der  Detektorein- 

richtung  (1;12,13)auf  das  Ablegen  des  papierar- 
tigen  Stuckes  hin  erzeugten  Detektionssignals 
erhalten  wird,  und 
einen  Schritt,  in  dem  ein  Verhaltnis  des  Muster- 
datenwertes  zu  oder  eine  Abweichung  dessen 
von  dem  Referenzpegeldatenwert  erhalten  wird 
und  dieses  Verhaltnis  oder  diese  Abweichung  als 
das  Standardmuster  geliefert  wird. 

8.  Vergleichsverfahren  in  einer  Vorrichtung  zum 
Uberprufen  eines  papierartigen  Stuckes  nach  An- 
spruch  6,  ferner  mit: 
einem  funften  Schritt,  in  dem  der  ursprungliche 
Abwesenheitspegeldatenwert  (T10W)  bezuglich 
des  papierartigen  Stuckes  auf  der  Basis  eines 
Ausgangssignals  geliefert  wird,  das  von  der  De- 
tektoreinrichtung  (1;12,13)  erzeugt  wird,  wenn 
wahrend  derselben  Periode,  in  der  der  Referenz- 
pegeldatenwert  erhalten  wird,  kein  papierartiges 
Stuck  abgelegt  wird, 
einem  sechsten  Schritt,  in  dem  der  gegenwartige 
Abwesenheitspegeldatenwert  (T11W)  bezuglich 
des  papierartigen  Stuckes  auf  der  Basis  eines 
Ausgangssignals  geliefert  wird,  das  von  der  De- 
tektoreinrichtung  (1;12,13)  gegenwartig  erzeugt 
wird,  wenn  kein  papierartiges  Stuck  abgelegt 
wird,  und 
einem  siebten  Schritt,  in  dem  der  in  dem  dritten 
Schritt  verwendete  Referenzpegeldatenwert  ent- 
sprechend  der  Differenz  zwischen  dem  gegen- 
wartigen  Abwesenheitspegeldatenwert  bezug- 
lich  des  papierartigen  Stuckes  und  dem  ur- 
sprunglichen  Abwesenheitspegeldatenwert  be- 
zuglich  des  papierartigen  Stuckes  korrigiert  wird. 

Revendications 

1.  Dispositif  pour  controler  un  objet,  comprenant: 
un  moyen  de  detection  (1;  12,  13), 

destine  a  produire  un  signal  de  detection  corres- 
pondant  a  un  motif  sur  un  objet  depose  en  irra- 
diant  de  la  lumiere  sur  I'objet, 

un  moyen  de  fourniture  de  donnees 
de  niveau  de  reference  (2;  21  ,  30),  destine  a  pre- 
parer  des  donnees  de  niveau  de  reference 
(T10p), 

un  moyen  de  fourniture  de  motif 
standard  (3;  21,  29),  destine  a  fournir  un  motif 
standard  predetermine  correspondant  a  un  motif 
d'  un  objet  vrai, 

un  moyen  de  determination  (5;  21), 
destine  a  determiner  si  I'objet  a  controler  est  vrai 
ou  faux, 

caracterise  par 
un  moyen  de  fourniture  de  donnees 

a  examiner  (4;  21  ,  23),  destine  a  fournir  des  don- 
nees  a  examiner  qui  sont  obtenues  en  convertis- 
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sant  un  signal  de  detection  (T1  0A)  produit  par  le- 
dit  moyen  de  detection  (1;  12,  13)  en  reponse  au 
depot  d'un  document  en  papier  ou  similaire  a 
controler  en  un  rapport  avecles,  ou  une  deviation 
des,  donnees  de  niveau  de  reference  (T10P)  5 
fournies  par  ledit  moyen  de  fourniture  de  don- 
nees  de  niveau  de  reference  (2;  21  ,  30),  et  en  ce 
que 

le  moyen  de  determination 
(5;  21)  compare  les  donnees  a  examiner  fournies  w 
par  ledit  moyen  de  fourniture  de  donnees  a  exa- 
miner  (4;  21  ,  23)  avec  le  motif  standard  fourni  par 
ledit  moyen  de  fourniture  de  motif  standard  (3; 
21,29),  et 

les  donnees  de  niveau  de  re-  15 
ference  (T10P)  sont  basees  sur  un  signal  de  de- 
tection  produit  par  ledit  moyen  de  detection  en  re- 
ponse  au  depot  d'un  document  en  papier  ou  simi- 
laire  de  reference  sur  lequel  n'est  prevu  aucun 
motif  particulier.  20 

2.  Dispositif  pour  controler  un  document  en  papier 
ou  similaire  suivant  la  revendication  1,  compre- 
nant,  en  outre: 

un  moyen  de  fourniture  de  donnees  25 
de  niveau  d'absence  de  document  en  papier  ou 
similaire  (6;  21),  destine  a  fournirdes  donnees  de 
niveau  d'absence  de  document  en  papier  ou  si- 
milaire  en  reponse  au  signal  de  sortie  dudit 
moyen  de  detection  produit  lorsqu'il  n'est  pas  de-  30 
pose  de  document  en  papier  ou  similaire,  et 

un  moyen  de  correction  de  don- 
nees  de  niveau  de  reference  (7;  21  ,  30),  destine 
a  corriger  les  donnees  de  niveau  de  reference  se- 
lon  la  difference  entre  les  donnees  de  niveau  35 
d'absence  de  document  en  papier  ou  similaire  ini- 
tiales  (T1  0W),  qui  ont  ete  fournies  par  ledit  moyen 
de  fourniture  de  donnees  de  niveau  d'absence  de 
document  en  papier  ou  similaire  (6;  21)  pendant 
le  meme  laps  de  temps  que  celui  pendant  lequel  40 
ont  ete  obtenues  les  donnees  de  niveau  de  refe- 
rence,  et  les  donnees  de  niveau  d'absence  de  do- 
cument  en  papier  ou  similaire  actuelles  (T11W) 
qui  sont  fournies  actuellement  par  ledit  moyen  de 
fourniture  de  donnees  de  niveau  d'absence  de  45 
document  en  papier  ou  similaire. 

3.  Dispositif  pour  controler  un  document  en  papier 
ou  similaire  suivant  la  revendication  2,  dans  le- 
quel  ledit  moyen  de  correction  de  donnees  de  ni-  50 
veau  de  reference  (7;  21,  30)  comprend  un 
moyen  pour  produire  un  rapport,  ou  deviation,  en- 
tre  les  donnees  de  niveau  de  reference  et  les 
donnees  de  niveau  de  document  en  papier  ou  si- 
milaire  initiales  pour  fournir  ce  rapport,  ou  devia-  55 
tion,  comme  donnees  de  correction  de  niveau  de 
reference  et  un  moyen  pour  calculer  les  donnees 
de  niveau  d'absence  de  document  en  papier  ou 

similaire  actuelles  et  les  donnees  de  correction 
de  niveau  de  reference  pourobtenir  les  donnees 
de  niveau  de  reference  corrigees. 

4.  Dispositif  pour  controler  un  document  en  papier 
ou  similaire  suivant  la  revendication  1  ou  2,  dans 
lequel  ledit  moyen  de  fourniture  de  motif  stan- 
dard  (3;  21,  29)  fournit  le  motif  standard  corres- 
pondantau  motif  sur  le  document  en  papier  ou  si- 
milaire  normal  comme  rapport  avec  les,  ou  devia- 
tion  des,  donnees  de  niveau  de  reference. 

5.  Dispositif  pour  controler  un  document  en  papier 
ou  similaire  suivant  la  revendication  4,  dans  le- 
quel  ledit  moyen  de  fourniture  de  donnees  de  ni- 
veau  de  reference  (7;  21,  30)  comprend  un 
moyen  pourobtenir  les  donnees  de  niveau  de  re- 
ference  sur  base  du  signal  de  detection  produit 
par  ladite  section  de  detection  en  reponse  au  de- 
pot  du  document  en  papier  ou  similaire  ne  pre- 
sentant  pas  de  motif  particulier,  et 

ledit  moyen  de  fourniture  de  motif 
standard  (3;  21,  28)  comprend: 

un  moyen  pourobtenir  les  donnees 
de  motif  correspondant  au  motif  du  vrai  docu- 
ment  en  papier  ou  similaire  sur  base  du  signal  de 
detection  produit  par  ledit  moyen  de  detection  en 
reponse  au  depot  du  vrai  document  en  papier  ou 
similaire, 

un  moyen  pour  convertir  ces  don- 
nees  de  motif  en  rapport  avec  les,  ou  deviation 
des,  donnees  de  niveau  de  reference  pourobtenir 
le  motif  de  reference,  et 

un  moyen  pour  enregistrer  au 
moins  I'une  des  donnees  de  motif  et  le  motif  stan- 
dard. 

6.  Methode  de  comparaison  dans  un  dispositif  pour 
controler  un  objet  comprenant  un  moyen  de  de- 
tection  (1;  12,  13)  destine  a  produire  un  signal  de 
detection  correspondant  au  motif  sur  le  docu- 
ment  en  papier  ou  similaire  depose  en  irradiant 
de  la  lumiere  sur  le  document  en  papier  ou  simi- 
laire,  pour  comparer  le  signal  de  detection  produit 
par  ledit  moyen  de  detection  en  reponse  au  depot 
du  document  en  papier  ou  similaire  a  un  motif 
standard,  caracterisee  par 

une  premiere  etape  au  cours  de  la- 
quelle  est  depose  un  document  en  papier  ou  si- 
milaire  de  reference  ne  presentant  pas  de  motif 
particulier  et  les  donnees  de  niveau  de  reference 
(T10P)  sont  fournies  sur  base  d'un  signal  de  de- 
tection  produit  par  ledit  moyen  de  detection  en  re- 
ponse  au  depot, 

une  seconde  etape  au  cours  de  la- 
quelle  il  est  fourni  un  motif  standard  predetermi- 
ne  correspondant  a  un  motif  d'un  document  vrai 
en  papier  ou  similaire, 
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une  troisieme  etape  au  cours  de  la- 
quelle  un  signal  de  detection  (T10A)  produit  par 
ledit  moyen  de  detection  (1;  12,  13)  en  reponse 
au  depot  d'un  document  en  papier  ou  similaire  a 
controler  est  converti  en  un  rapport  avec  les,  ou  5 
une  deviation  des,  donnees  de  niveau  de  referen- 
ce  (T10P)  et  ce  rapport  ou  cette  deviation  est 
fourni(e)  comme  donnees  a  examiner,  et 

une  quatrieme  etape  au  cours  de 
laquelle  les  donnees  a  examiner  sont  comparees  w 
au  motif  standard  pour  determiner  si  le  document 
en  papier  ou  similaire  depose  est  vrai  ou  faux. 

7.  Methode  de  comparaison  dans  un  dispositif  pour 
controler  un  document  en  papier  ou  similaire  sui-  15 
vant  la  revendication  6,  dans  laquelle  ladite  se- 
conde  etape  comprend: 

une  etape  au  cours  de  laquelle  est 
depose  un  document  vrai  en  papier  ou  similaire 
et  les  donnees  de  motif  correspondant  a  un  motif  20 
du  document  en  papier  ou  similaire  sont  obte- 
nues  sur  base  du  signal  de  detection  produit  par 
ledit  moyen  de  detection  (1;  12,  13)  en  reponse 
au  depot  du  document  en  papier  ou  similaire,  et 

une  etape  au  cours  de  laquelle  est  25 
obtenu  un  rapport  ou  deviation,  entre  les  don- 
nees  de  motif  et  les  donnees  de  niveau  de  refe- 
rence  et  ce  rapport,  ou  deviation,  est  fourni 
comme  motif  standard. 

30 
8.  Methode  de  comparaison  dans  un  dispositif  pour 

controler  un  document  en  papier  ou  similaire  sui- 
vant  la  revendication  6,  comprenant,  en  outre: 

une  cinquieme  etape  au  cours  de 
laquelle  les  donnees  de  niveau  d'absence  de  do-  35 
cument  en  papier  ou  similaire  initiales  (T10W) 
sont  fournies  sur  base  d'un  signal  de  sortie  pro- 
duit  par  ledit  moyen  de  detection  (1;  12,  13)  lors- 
qu'il  n'est  pas  depose  de  document  en  papier  ou 
similaire  pendant  le  meme  laps  de  temps  pen-  40 
dant  lequel  sont  obtenues  les  donnees  de  niveau 
de  reference, 

une  sixieme  etape  au  cours  de  la- 
quelle  les  donnees  de  niveau  d'absence  de  docu- 
ment  en  papier  ou  similaire  actuelles  (T11  W)  sont  45 
fournies  sur  base  d'un  signal  de  sortie  produit  ac- 
tuellement  par  ledit  moyen  de  detection  (1;  12, 
1  3)  lorsqu'il  n'est  pas  depose  de  document  en  pa- 
pier  ou  similaire,  et 

une  septieme  etape  au  cours  de  la-  50 
quelle  les  donnees  de  niveau  de  reference  utili- 
sees  au  cours  de  ladite  troisieme  etape  sont 
corrigees  selon  la  difference  entre  les  donnees 
de  niveau  d'absence  de  document  en  papier  ou 
similaire  actuelles  et  les  donnees  de  niveau  d'ab-  55 
sence  de  document  en  papier  ou  similaire  initia- 
les. 
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