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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

This  invention  relates  to  a  focus  detecting  appa- 
ratus  in  an  auto  focus  camera. 

Related  Background  Art 

A  charge  accumulation  type  light  receiving  ele- 
ment,  for  example,  a  CCD  image  sensor,  is  used  in  a 
focus  detecting  apparatus  in  a  camera.  Where  such 
a  kind  of  sensor  is  used,  the  illumination  of  the  ele- 
ment  surface  varies  from  a  high  luminance  to  a  low 
luminance  depending  on  an  object  to  be  photograph- 
ed  and  therefore,  the  accumulation  time  is  varied  and 
controlled  so  that  the  signal  level  to  be  processed  be- 
comes  substantially  constant.  There  have  been  the 
following  methods  of  controlling  the  accumulation 
time.  One  of  them  is  a  method  as  disclosed,  for  ex- 
ample,  in  U.S.  Patent  No.  4,660,955  wherein  the  lu- 
minance  of  an  object  is  monitored  by  a  light  receiving 
device  differing  from  an  image  sensor  and  accumu- 
lation  is  terminated  when  the  monitoring  output  reach- 
es  a  predetermined  level. 

US  4,618,235  discloses  a  variant  of  this  method 
in  which  two  integration  time  limits  are  provided.  In- 
tegration  is  suspended  when  either  the  amount  of 
light  received  by  a  monitor  photo  cell  exceeds  a  pre- 
determined  value  or  a  predetermined  time  elapses, 
whichever  occurs  first.  Besides  this  method,  there  is 
also  a  method  wherein  charges  are  accumulated  in 
advance  in  an  image  sensor  for  a  certain  time  and  af- 
ter  the  termination  of  the  accumulation,  a  signal  from 
the  image  sensor  itself  is  introduced  and  the  next  ac- 
cumulation  time  is  determined  in  conformity  with  the 
signal  level. 

The  prior  arts  as  described  above  have  suffered 
from  the  following  problems.  In  the  former,  the  image 
sensor  is  a  CCD  or  the  like  and  therefore,  it  is  difficult 
to  individually  detect  a  monitoring  output  correspond- 
ing  to  each  light  receiving  element  of  the  image  sen- 
sor.  As  a  result,  it  is  unavoidable  to  monitor  the  aver- 
age  value  of  received  light  in  a  certain  degree  of 
range.  If  so,  when  as  shown,  for  example,  in  Figure  8 
of  the  accompanying  drawings,  there  is  an  object  of 
high  luminance  in  the  fashion  of  a  spot,  if  monitoring 
is  effected  at  the  average  value,  there  has  been  the 
problem  that  the  peak  value  exceeds  the  dynamic 
range  of  signal  processing  and  accurate  focus  detec- 
tion  calculation  is  impossible.  Also,  in  the  latter  meth- 
od,  accurate  focus  detection  calculation  is  possible, 
but  such  an  accumulation  time  that  the  sensor  output 
assumes  a  proper  level  is  obtained  from  the  last  ac- 
cumulation  time  and  the  signal  level  thereof  and 
therefore,  there  is  no  accumulation  time  data  in  the 

first  accumulation  time  after  the  closing  of  the  power 
source  switch,  and  this  has  led  to  the  disadvantage 
that  if  accumulation  is  effected  with  the  initial  value 
set  in  a  certain  accumulation  time,  several  accumu- 

5  lations  must  be  effected  until  the  sensor  output  be- 
comes  proper  and  thus,  much  time  is  required  for  con- 
vergence. 

SUMMARY  OF  THE  INVENTION 
10 

It  is  an  object  of  the  present  invention  to  provide 
a  focus  detecting  apparatus  which  accomplishes  ac- 
curate  focus  detection. 

It  is  a  further  object  of  the  present  invention  to 
15  provide  a  focus  detecting  apparatus  of  which  the  fo- 

cus  detection  accuracy  is  not  affected  by  the  detected 
luminance  distribution  of  an  object  to  be  photograph- 
ed  and  in  which  the  time  required  from  after  the  power 
source  switch  is  closed  until  a  focus  detection  result 

20  of  predetermined  accuracy  is  obtained  is  very  short. 
According  to  the  present  invention  there  is  provid- 

ed  a  focus  detection  apparatus  comprising: 
a  f  irst  I  ig  ht  detector  havi  ng  a  pi  ural  ity  of  I  ig  ht  re- 

ceiving  elements  receiving  light  from  an  area  to  be 
25  photographed; 

a  second  light  detector  positioned  to  receive 
light  from  said  area  to  be  photographed; 

processing  means  for  providing  a  focus  detec- 
tion  signal  in  dependence  upon  light  received  by  said 

30  light  receiving  elements  during  an  accumulation  inter- 
val; 

characterised  in  that  said  processing  means 
are  so  configured  that  at  startup  said  accumulation  in- 
terval  is  determined  in  accordance  with  the  amount  of 

35  light  received  by  said  second  light  detector  and  there- 
after  said  interval  is  determined  in  accordance  with 
light  received  by  said  light  receiving  elements  during 
at  least  one  preceding  focus  detection  operation. 

40  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  schematically  shows  the  construction  of 
a  first  embodiment. 

Figure  2  shows  the  partial  construction  of  the  f  rist 
45  embodiment. 

Figure  3  is  a  flow  chart  illustrating  the  operation 
of  the  first  embodiment. 

Figure  4  is  a  timing  chart  illustrating  the  operation 
of  the  first  embodiment. 

so  Figure  5  schematically  shows  the  construction  of 
a  second  embodiment. 

Figure  6  schematically  shows  the  construction  of 
a  third  embodiment. 

Figure  7  is  a  flow  chart  showing  a  part  of  the  op- 
55  eration  of  the  present  invention  in  detail. 

Figure  8  is  a  graph  for  illustrating  disadvantages 
peculiar  to  the  prior  art. 
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DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Figure  1  shows  an  embodiment  of  the  present  in- 
vention.  An  object  image  is  projected  onto  a  charge  5 
accumulation  type  light  receiving  unit  (CCD)  1  having 
a  pair  of  one-dimensional  image  sensors  by  an  imag- 
ing  optical  system  not  shown.  A  photodiode  2  putting 
out  as  a  monitor  output  an  output  corresponding  to  the 
amountofexposureofthelightreceivingunitl  is  pro-  10 
vided  closely  adjacent  to  the  light  receiving  unit  1,  and 
that  output  is  input  from  a  terminal  Vmon  to  a  buffer 
4.  An  analog  shift  register  3  is  disposed  in  contact  with 
the  light  receiving  unit  1.  The  outputs  of  the  light  re- 
ceiving  element  of  the  light  receiving  unit  1  are  sue-  15 
cessively  put  out  as  a  time-serial  signal  from  the  ter- 
minal  Vs  of  the  analog  shift  register  3  after  the  termin- 
ation  of  accumulation,  and  are  input  to  an  A/D  conver- 
ter  6  through  a  buffer  5.  The  outputs  of  the  light  re- 
ceiving  elements  of  the  light  receiving  unit  1  convert-  20 
ed  into  digital  values  by  the  A/D  converter  6  are  suc- 
cessively  introduced  into  a  CPU  7.  The  output  of  the 
buffer  4  is  input  to  one  input  of  a  comparator  8.  The 
other  input  of  this  comparator  8  is  connected  to  a  pre- 
determined  potential  Vref,  and  the  output  of  the  com-  25 
parator  8  is  introduced  into  the  CPU  7.  The  CPU  7  is 
connected  also  to  a  time  counter  9,  and  is  capable  of 
clearing,  starting  and  reading  of  the  counted  value  of 
the  time  counter  9.  Also,  the  CPU  7  is  connected  to  a 
timing  generator  (TG)  10  so  as  to  be  able  to  deliver  30 
the  accumulation  starting  and  terminating  signal 
(INT)  of  the  light  receiving  unit  1  to  the  timing  gener- 
ator  (TG)  10.  The  timing  generator  (TG)  10  outputs  a 
signal  <|>INT  regarding  the  accumulation,  a  signal  <|>R 
regarding  the  reading-out,  a  transportation  clock  <|>C  35 
and  a  shift  pulse  <|>S  so  that  the  light  receiving  unit  1 
can  start  and  terminate  the  accumulation  under  the 
control  of  the  CPU  7  and  after  the  termination  of  the 
accumulation,  the  reading-out  can  be  sequentially  ef- 
fected  in  the  order  of  the  shift  of  the  accumulated  40 
charges  to  the  shift  register  3  and  the  transportation 
of  the  signal  charge  in  the  shift  register  3.  The  de- 
tailed  constructions  of  the  output  portions  of  the  light 
receiving  unit  1,  the  photodiode  2  and  the  shift  regis- 
ter  3  are  as  shown  in  Figure  2.  45 

Operation  of  the  thus  constructed  embodiment 
will  hereinafter  be  described.  Figure  3  shows  the  op- 
eration  flow  of  the  CPU,  and  description  will  be  made 
in  accordance  therewith.  After  the  closing  of  the  pow- 
er  source  switch  (step  #1),  the  CPU  7  first  judges  50 
whether  the  accumulate  in  the  light  receiving  unit  1  for 
focus  detection  is  the  first  accumulation  after  the 
closing  of  the  power  source  switch  (step  #2),  and  if  it 
is  the  first  accumulation  advance  is  made  to  step  #3, 
and  if  it  is  not  the  first  accumulation,  skip  is  made  to  55 
step  #4.  At  the  step  #3,  the  time  counter  9  is  reset,  and 
next,  at  step  #5,  the  time  counter  9  is  started  and  the 
accumulation  signal  INT  is  set  to  "L",  and  the  timing 

generator  10  is  instructed  to  start  the  accumulation. 
At  step  #6,  it  is  detected  that  the  output  of  the  com- 
parator  8  becomes  "H".  As  soon  as  the  accumulation 
signal  INT  from  the  CPU  7  becomes  "L",  as  shown  in 
Figure  4,  the  timing  generator  10  reports  it  to  the  light 
receiving  unit  1,  whereby  the  accumulating  operation 
of  the  light  receiving  unit  1  is  started.  At  the  same 
time,  the  resetting  of  the  monitoring  photodiode  is  re- 
leased,  and  as  shown  in  Figure  4,  an  output  corre- 
sponding  to  the  quantity  of  light  impinging  on  the 
monitoring  photodiode  (in  this  example,  the  exposure 
amount  from  the  start  of  the  accumulaiton)  is  pro- 
duced  from  the  terminal  Vmon.  The  output  of  the  com- 
parator  8  is  designed  to  put  out  "L"  until  the  exposure 
amount  of  the  monitoring  photodiode  reaches  a  pre- 
determined  value,  and  to  put  out  "H"  when  said  expos- 
ure  amount  reaches  said  predetermined  value.  Turn- 
ing  back  to  the  flow  of  CPU,  at  step  #6,  it  is  detected 
that  the  output  of  the  comparator  8  becomes  "H"  and 
therfore,  when  the  exposure  amount  of  the  monitoring 
photodiode  reaches  said  predetermined  value  and 
the  output  of  the  comparator  8  beocmes  "H",  advance 
is  immediately  made  to  step  #7,  where  the  counting 
by  the  time  counter  9  is  stopped  and  the  accumulation 
signal  INT  is  set  to  "H".  At  step  #8,  the  time  counter 
value  is  read  and  this  is  stored  as  the  accumulation 
time  in  T.  When  the  accumulation  signal  INT  becomes 
"H",  the  timing  generator,  as  shown  in  Figure  4,  shifts 
the  accumulated  charges  to  the  analog  shift  register 
3  and  therefore,  the  shift  pulse  <|>S  is  given  to  the  shift 
gate,  thereby  terminating  the  accumulation.  The 
charges  of  the  light  receiving  elements  introduced 
into  the  analog  shift  register  are  successively  output 
as  light  receiving  element  signals  from  the  terminal 
Vs  by  the  transportation  clock  <|>C.  The  light  receiving 
element  signals  successively  outputf  rom  the  terminal 
Vs  by  this  transportation  clock  <|>C  are  A/D-converted 
at  one  light  receiving  element  unit,  and  the  CPU  intro- 
duces  thereinto  these  A/D-converted  values  in  suc- 
cession  (step  #9),  and  effects  focus  detection  calcu- 
lation  by  the  use  of  this  light  receiving  element  data 
(step  #10),  and  skip  is  again  made  to  step  #1.  At  the 
step  #9,  the  maximum  value  Pmax  of  the  outputs  of 
the  plurality  of  elements  of  the  light  receiving  unit  1  is 
detected,  and  the  details  of  this  operation  will  be  de- 
scribed  later.  In  the  second  and  subsequent  accumu- 
lations,  skip  is  made  to  step  #4,  where  the  next  accu- 
mulation  time  is  determined.  That  is,  calculation  is  ef- 
fected  so  that  of  the  light  receiving  element  signals 
A/D-converted  at  the  last  time,  the  maximum  value 
becomes  a  predetermined  next  time.  Here,  the  prede- 
termined  value,  if  in  the  case  of  8-bit  A/D  conversion, 
is  set  to  128,  and  when  the  last  accumulation  time  is 
T  and  the  maximum  light  receiving  element  signal  is 
the  CCD  peak  value  and  the  next  accumulation  time 
is  Tnext,  the  next  accumulation  time  is  found  by  the 
following  equation: 

3 
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Tnext  =  Tx  128  (CCD  peak  value). 
Subsequently,  at  step  #11  ,  the  time  counter  is  reset, 
whereafter  the  time  counter  9  is  started  and  the  signal 
INT  is  set  to  "L",  and  the  timing  generator  10  is  in- 
structed  to  start  the  accumulation  (step  #12).  Subse- 
quently,  at  step  #1  3,  the  time  counter  value  is  read  out 
and  whether  the  counted  value  is  equal  to  Tnext  is 
judged,  and  if  it  is  equal  to  Tnext,  advance  is  made  to 
step  #15.  If  the  counted  value  is  not  equal  to  Tnext, 
skip  is  made  to  step  #13,  where  the  reading-in  of  the 
time  counter  value  is  repeated.  At  the  step  #15,  the 
timing  generator  10  is  instructed  to  terminate  the  ac- 
cumulation  with  the  accumulation  signal  INT  as  an  "H" 
output,  and  at  step  #16,  Tnext  is  stored  in  the  accu- 
mulation  time  T  for  the  calculation  of  the  next  accu- 
mulation  time,  and  skip  is  made  to  step  #9,  where  the 
A/D-converted  values  of  the  CCD  data  are  succes- 
sively  introduced  and  focus  detection  calculation  is 
effected  (step  #1  0),  and  skip  is  again  made  to  step  #2, 
where  this  sequence  is  repeated. 

Figure  5  shows  the  construction  of  a  focus  de- 
tecting  apparatus  according  to  another  embodiment, 
and  in  Figure  5,  portions  similar  to  those  in  Figure  1 
are  given  similar  reference  numerals.  In  this  embodi- 
ment,  a  photometering  circuit  for  controlling  the  ex- 
posure  amount  of  film  connected  to  a  film  exposure 
amount  control  circuit  for  determining  the  aperture 
value  of  a  photo-taking  lens  and  the  speed  of  a  shutter 
during  the  exposure  of  the  film  is  diverted  to  a  quan- 
tity-of-light  detecting  circuit.  The  output  of  a  photome- 
tering  amplifier  41  is  input  to  a  film  exposure  amount 
control  circuit  42  and  is  also  input  to  the  base  of  a 
transistor  43.  The  collector  of  the  transistor  43  is  con- 
nected  to  the  negative  input  terminal  of  the  compara- 
tor  8  and  is  also  connected  to  the  other  end  of  a  ca- 
pacitor  44  having  one  end  thereof  connected  to  a  po- 
tential  Vcc.  The  emitter  of  the  transistor  43  is  set  to 
such  an  adjustable  potential  Vvar  that  the  CCD  light 
receiving  element  signal  level  becomes  suitable.  The 
capacitor  44  is  capable  of  being  short-circuited  by  a 
transistor  45.  During  the  non-accumulation,  the  accu- 
mulation  signal  output  INT  from  the  CPU  7  is  "H"  and 
therefore,  the  transistor  45  is  turned  on  through  an  in- 
verter  46  to  short-circuit  the  capacitor.  When  the  start 
of  the  accumulation  is  ordered  from  the  CPU  7,  the 
transistor  45  is  turned  off  and  the  capacitor  44  is 
gradually  charged  in  conformity  with  the  output  of  the 
photometering  amplifier  41.  When  as  a  result  of  this 
charging,  the  potential  at  the  junction  between  the  ca- 
pacitor  44  and  the  transistor  43  reaches  a  predeter- 
mined  value  Vref,  the  output  of  the  comparator  8  be- 
comes  "H".  The  operation  flow  of  the  CPU  7  is  similar 
to  that  of  Figure  1  and  therefore  need  not  be  descri- 
bed. 

In  a  focus  detecting  apparatus  according  to  still 
another  embodiment,  as  shown  in  Figure  6,  the  output 
of  the  photometering  amplifier  41  is  input  to  an  A/D 

converter  61  to  cause  this  AID  converter  to  process 
the  output  of  the  photometering  amplifier.  The  first  ac- 
cumulation  time  after  the  closing  of  the  power  source 
switch  is  predetermined  by  the  CPU  7  before  the  first 

5  accumulation  on  the  basis  of  the  A/D  conversion  val- 
ue  of  the  photometering  amplif  ier41  .  The  second  and 
subsequent  accumulations,  as  in  the  previous  em- 
bodiments,  are  found  by  calculation  from  the  maxi- 
mum  value  of  the  A/D-converted  data  and  the  accu- 

10  mulation  time  of  the  CCD  at  the  last  time.  In  the  case 
of  this  embodiment,  the  comparator  is  unnecessary. 

The  operation  of  detecting  Pmax  which  is  the 
peak  value  of  the  CCD  at  the  step  #9  of  Figure  3  is 
shown  in  the  flow  chart  of  Figure  7. 

15  At  step  #20,  the  CPU  7  stores  the  output  of  the 
first  element  of  one  of  the  pair  of  image  sensors  of  the 
light  receiving  unit  1  into  the  internal  memory  thereof. 
The  first  element  is  shield  from  light  so  that  no  light 
may  enter  it.  At  step  #21  ,  the  content  i  of  the  internal 

20  counter  of  the  CPU  7  is  set  to  2.  At  step  #22,  whether 
the  content  of  the  internal  counter  is  N+1  is  judged. 
N  corresponds  to  the  number  of  the  light  receiving  ele- 
ments  of  one  of  the  image  sensors  of  the  light  receiv- 
ing  unit  1.  At  step  #23,  the  output  Pj  of  the  ith  light  re- 

25  ceiving  element  is  stored  into  the  internal  memory.  At 
step  #24,  the  output  Pj  of  the  ith  element  is  compared 
with  the  output  Pj.   ̂ of  the  kUh  element,  and  if  the 
magnitude  of  Pj  is  above  the  magnitude  of  PM,  the 
content  of  the  internal  memory  Pmax  is  rewritten  into 

30  P;  at  step  #25.  At  step  #26,  the  content  of  the  internal 
counter  is  incremented  by  1.  If  at  the  step  #22,  the 
content  of  the  internal  counter  becoems  N+1,  shift  is 
made  to  the  step  #10  of  Figure  7.  Thereby,  the  peak 
value  of  the  CCD  is  detected. 

35  As  described  above,  in  the  focus  detecting  appa- 
ratus  according  to  the  present  invention,  the  first  ac- 
cumulation  time  after  the  closing  of  the  power  source 
switch  is  controlled  in  conformity  with  the  output  of 
the  quantity-of-light  detecting  circuit  and  therefore,  ir- 

40  respective  of  high  luminance  or  low  luminance,  a  sub- 
stantially  proper  light  receiving  element  signal  level  is 
obtained  from  the  first  time.  Further,  at  the  second 
and  subsequent  times,  the  next  accumulation  time  is 
determined  by  calculation  from  the  light  receiving  ele- 

45  ment  signal  level  and  the  accumulation  time  and 
therefore,  even  in  the  case  of  an  object  to  be  photo- 
graphed  which  has  a  special  luminance  distribution, 
focus  detection  can  be  accomplished  reliably  and  the 
response  of  focus  detection  from  after  the  closing  of 

so  the  power  source  switch  can  be  made  quick. 

Claims 

55  1.  A  focus  detection  apparatus  comprising: 
afirstlight  detector(1)  having  a  plurality  of 

light  receiving  elements  receiving  light  from  an 
area  to  be  photographed; 

4 
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a  second  light  detector  (2)  positioned  to  re- 
ceive  light  from  said  area  to  be  photographed; 

processing  means  (7)  for  providing  a  focus 
detection  signal  in  dependence  upon  light  re- 
ceived  by  said  light  receiving  elements  during  an 
accumulation  interval; 

characterised  in  that  said  processing 
means  (7)  are  so  configured  that  at  startup  the 
accumulation  interval  is  determined  in  accor- 
dance  with  the  amount  of  light  received  by  said 
second  light  detector  (2)  and  thereafter  said  inter- 
val  is  determined  in  accordance  with  light  re- 
ceived  by  said  light  receiving  elements  during  at 
least  one  preceding  focus  detection  operation. 

2.  An  apparatus  as  claimed  in  claim  1  wherein  the 
first  light  detector  (1)  is  a  charge  accumulation 
type  light  detector  in  which  the  elements  thereof 
accumulate  charges  according  to  the  amount  of 
light  incident  thereon. 

3.  An  apparatus  as  claimed  in  claim  1  or  claim  2  in- 
cluding  a  counter  (9)  for  measuring  the  accumu- 
lation  interval. 

4.  An  apparatus  as  claimed  in  any  one  of  claims  1 
to  3  wherein  at  startup  the  accumulation  interval 
is  determined  by  measuring  the  time  taken  for  the 
amount  of  light  received  by  the  second  light  de- 
tector  (2)  to  exceed  a  predetermined  value. 

5.  An  apparatus  as  claimed  in  any  one  of  claims  1 
to  3  wherein  at  startup  the  accumulation  interval 
is  determined  in  accordance  with  the  intensity  of 
light  incident  on  said  second  light  detector  (2)  at 
the  beginning  of  the  focus  detection  operation. 

6.  An  apparatus  according  to  any  one  of  the  preced- 
ing  claims  wherein  for  a  focus  detection  operation 
after  startup  the  accumulation  time  is  determined 
by  modifying  a  previous  accumulation  time  in  de- 
pendence  upon  the  peak  value  output  by  the  light 
receiving  elements  in  a  previous  operation. 

7.  An  apparatus  as  claimed  in  claim  6  wherein  the 
previous  accumulation  time  is  divided  by  the  ratio 
of  the  peak  value  output  by  a  light  receiving  ele- 
ment  in  the  previous  operation  divided  by  the 
maximum  value  that  can  be  output  by  a  light  re- 
ceiving  element. 

8.  An  apparatus  as  claimed  in  any  one  of  the  pre- 
ceding  claims  wherein  the  second  light  detector 
is  a  photo  metering  circuit  (41)  for  controlling  the 
exposure  of  a  film. 

9.  An  apparatus  as  claimed  in  any  one  of  the  pre- 
ceding  claims  wherein  said  first  light  detector  (1) 

comprises  two  arrays  of  CCD  sensors  (1). 

10.  An  apparatus  as  claimed  in  claim  9  wherein  said 
second  light  detector  (2)  is  formed  on  the  same 

5  semiconductor  substrate  as  said  CCD  sensors 
(1)  ,  said  second  light  detector  (2)  being  a  photo- 
electric  converting  device  having  a  light  receiving 
area  disposed  parallel  to  said  CCD  arrays. 

10 
Patentanspruche 

1.  Fokusnachweisvorrichtung  mit: 
einem  ersten  Lichtdetektor  (1),  der  eine 

15  Mehrzahl  von  Lichtaufnahmeelementen  hat,  die 
Licht  von  einem  aufzunehmenden  Gebiet  emp- 
fangen, 

einem  zweiten  Lichtdetektor  (2),  der  so  an- 
geordnet  ist,  dali  er  Licht  von  dem  aufzunehmen- 

20  den  Gebiet  empfangt, 
einer  Verarbeitungseinrichtung  (7)  zum 

Bereitstellen  eines  Fokusnachweissignals  in  Ab- 
hangigkeit  von  dem  durch  die  Lichtempfangsele- 
mente  wahrend  eines  Akkumulationsintervalls 

25  empfangenen  Licht, 
dadurch  gekennzeichnet,  dali 

die  Verarbeitungseinrichtung  so  konfigu- 
riert  ist,  dali  zu  Beginn  das  Akkumulationsinter- 
vall  in  Ubereinstimmung  mit  der  durch  den  zwei- 

30  ten  Lichtdetektor  (2)  empfangenen  Lichtmenge 
bestimmt  wird  und  danach  das  Intervall  in  Uber- 
einstimmung  mit  dem  durch  die  Lichtempfangs- 
elemente  wahrend  mindestens  eines  vorange- 
henden  Fokusnachweisvorganges  empfangenen 

35  Licht  bestimmt  wird. 

2.  Vorrichtung  nach  Anspruch  1,  wobei  der  erste 
Lichtdetektor  (1)  ein  Lichtdetektor  vom 
Ladungssammeltyp  ist,  in  dem  dessen  Elemente 

40  Ladungen  entsprechend  der  darauf  auftreffen- 
den  Lichtmenge  ansammeln. 

3.  Vorrichtung  nach  Anspruch  1  oder  Anspruch  2, 
die  einen  Zahler  (9)  zur  Messung  des  Akkumula- 

45  tionsintervalls  einschlielit. 

4.  Vorrichtung  nach  einem  der  Anspruche  1  bis  3, 
wobei  zu  Beginn  das  Akkumulationsintervall 
durch  Messung  der  Zeit  bestimmt  wird,  die  ver- 

so  streicht,  bis  die  durch  den  zweiten  Lichtdetektor 
(2)  empfangene  Lichtmenge  einen  vorbestimm- 
ten  Wert  ubersteigt. 

5.  Vorrichtung  nach  einem  der  Anspruche  1  bis  3, 
55  wobei  zu  Beginn  das  Akkumulationsintervall  in 

Ubereinstimmung  mit  der  auf  den  zweiten  Licht- 
detektor  (2)  auftreffenden  Lichtintensitat  zu  Be- 
ginn  des  Fokusnachweisvorganges  bestimmt 

5 
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wird. 

6.  Vorrichtung  nach  einem  der  vorangehenden  An- 
spruche,  wobei  fur  einen  Fokusnachweisvorgang 
nach  dem  Beginn  die  Akkumulationszeit  durch  5 
Abwandlung  einer  vorherigen  Akkumulationszeit 
in  Abhangigkeit  von  dem  durch  die  Lichtemp- 
fangselemente  in  einem  vorherigen  Schritt  aus- 
gegebenen  Spitzenwert  bestimmt  wird. 

10 
7.  Vorrichtung  nach  Anspruch  6,  wobei  die  vorheri- 

ge  Akkumulationszeit  durch  das  Verhaltnis  aus 
dem  Spitzenwertausgang  durch  ein  Lichtemp- 
fangselement  im  vorherigen  Schritt  und  dem  Ma- 
ximalwert,  der  durch  das  Lichtempfangselement  15 
ausgegeben  werden  kann,  dividiert  wird. 

8.  Vorrichtung  nach  einem  der  vorangehenden  An- 
spruche,  wobei  derzweite  Lichtdetektor  eine  Fo- 
tometerschaltung  (41)  zur  Steuerung  der  Belich-  20 
tung  eines  Films  ist. 

9.  Vorrichtung  nach  einem  der  vorangehenden  An- 
spruche,  wobei  der  erste  Lichtdetektor  (1)  zwei 
Anordnungen  von  CCD-Sensoren  (1)  aufweist.  25 

10.  Vorrichtung  nach  Anspruch  9,  wobei  der  zweite 
Lichtdetektor  (2)  auf  demselben  Halbleitersub- 
strat  wie  die  CCD-Sensoren  (1)  gebildet  und  der 
zweite  Lichtdetektor  (2)  eine  fotoelektrische  30 
Wandlervorrichtung  ist,  die  eine  parallel  zu  den 
CCD-Anordnungen  angeordnete  Lichtempfangs- 
flache  hat. 

Revendications 

1.  Appareil  de  determination  de  mise  au  point 
comprenant: 

un  premier  detecteur  (1)  de  lumiere  ayant  40 
une  pluralite  d'elements  recepteurs  de  lumiere 
recevant  de  la  lumiere  en  provenance  d'une  zone 
a  photograph  ier; 

un  second  detecteur  (2)  de  lumiere  dispo- 
se  pour  recevoir  de  la  lumiere  en  provenance  de  45 
ladite  zone  a  photographier; 

des  moyens  de  traitement  (7)  pourfournir 
un  signal  de  determination  de  mise  au  point  en 
fonction  de  la  lumiere  recue  par  lesdits  elements 
recepteurs  de  lumiere  au  cours  d'un  intervalle  50 
d'accumulation; 

caracterise  en  ce  que  lesdits  moyens  de 
traitement  (7)  sont  configures  de  telle  sorte  qu'au 
debut  led  it  intervalle  d'accumulation  est  determi- 
ne  en  fonction  de  la  quantite  de  lumiere  recue  par  55 
ledit  second  detecteur  de  lumiere  et  qu'ensuite  le- 
dit  intervalle  est  determine  en  fonction  de  la  lu- 
miere  recue  par  lesdits  elements  recepteurs  de 

lumiere  au  cours  d'au  moins  une  operation  prece- 
dents  de  determination  de  mise  au  point. 

2.  Appareil  selon  la  revendication  1  dans  lequel  le 
premier  detecteur  (1  )  de  lumiere  est  un  detecteur 
de  lumiere  du  type  a  accumulation  de  charges 
dans  lequel  ses  elements  accumulent  des  char- 
ges  en  fonction  de  la  quantite  de  lumiere  qui  le 
frappe. 

3.  Appareil  selon  la  revendication  1  ou  la  revendica- 
tion  2  comportant  un  compteur  (9)  pour  mesurer 
I'intervalle  d'accumulation. 

4.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  1  a  3  dans  lequel  au  debut  I'intervalle  d'ac- 
cumulation  est  determine  en  mesurant  le  temps 
mis  par  la  quantite  de  lumiere  recue  par  le  second 
detecteur  (2)  de  lumiere  pour  exceder  une  valeur 
predeterminee. 

5.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  1  a  3  dans  lequel  au  debut  I'intervalle  d'ac- 
cumulation  est  determine  en  fonction  de  I'inten- 
site  de  la  lumiere  incidente  sur  ledit  second  detec- 
teur  (2)  de  lumiere  au  debut  de  I'operation  de  de- 
termination  de  la  mise  au  point. 

6.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  precedentes  dans  lequel  pour  une  opera- 
tion  de  determination  de  mise  au  point  apres  le 
demarrage,  le  temps  d'accumulation  est  determi- 
ne  en  modifiant  le  temps  d'accumulation  prece- 
dent  en  fonction  de  la  valeur  de  crete  delivree  par 
les  elements  recepteurs  de  lumiere  au  cours 
d'une  operation  precedents. 

7.  Appareil  selon  la  revendication  6  dans  lequel  le 
temps  d'accumulation  precedent  est  divise  par  le 
rapport  de  la  valeur  de  crete  delivree  par  un  ele- 
ment  recepteur  de  lumiere  dans  I'operation  pre- 
cedente,  divisee  par  la  valeur  maximum  qui  peut 
etre  delivree  par  un  element  recepteur  de  lumie- 
re. 

8.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  precedentes  dans  lequel  le  second  detec- 
teur  de  lumiere  est  un  circuit  (41)  de  mesure  pho- 
toelectrique  pour  commander  I'exposition  d'un 
film. 

9.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  precedentes  dans  lequel  ledit  premier  de- 
tecteur  (1)  de  lumiere  comporte  deux  reseaux  de 
detecteurs  CCD  (1). 

10.  Appareil  selon  la  revendication  9  dans  lequel  ledit 
second  detecteur  (2)  de  lumiere  est  forme  sur  le 

6 
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meme  substrat  semiconducteur  que  lesdits  de- 
tecteurs  CCD  (1),  ledit  second  detecteur  (2)  de  lu- 
miere  etant  un  dispositif  de  conversion  photoe- 
lectrique  ayant  une  zone  de  reception  de  la  lu- 
miere  disposee  parallelement  auxdits  reseaux  5 
CCD. 
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