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Description 

[0001]  The  present  invention  relates  to  a  focus  adjust- 
ing  apparatus  for  a  camera  or  the  like,  having  an  auxil- 
iary  light  source  for  illuminating  an  object  to  be  photo- 
graphed,  for  performing  focus  detection  of  plural  object 
areas  within  a  frame  of  a  photographic  lens. 
[0002]  I  n  a  conventional  focus  detection  apparatus  for 
a  camera,  the  following  method  of  detecting  a  defocus 
amount  of  an  object  is  known  well.  Light  beams  emitted 
from  an  object  and  passing  through  different  exit  pupil 
areas  of  a  photographic  lens  are  focused  on  a  pair  of 
line  sensors,  and  a  relative  positional  displacement  be- 
tween  a  pair  of  image  signals  obtained  by  photoelectri- 
cally  converting  an  object  image  is  obtained,  thereby  de- 
tecting  the  defocus  amount  of  the  object. 
[0003]  In  the  above  method,  since  a  pair  of  focus  de- 
tection  systems  (optical  systems  and  sensors)  are  used, 
only  a  defocus  amount  in  one  object  area  within  the 
frame  is  detected.  However,  various  methods  are  pro- 
posed  wherein  a  plurality  of  detection  systems  are  pre- 
pared  to  detect  defocus  amounts  of  plural  object  areas 
within  the  frame. 
[0004]  Even  if  plural  object  areas  are  subjected  to  fo- 
cus  detection,  the  number  of  object  areas  to  be  finally 
focused  in  a  camera  is  one  or  two  (in  the  later  case,  the 
photographic  lens  is  operated  to  an  intermediate  focus 
position  which  covers,  e.g.,  two  areas  in  terms  of  the 
depth  of  field),  an  object  area  is  selected  in  accordance 
with  a  given  technique,  and  focusing  of  the  photographic 
lens  is  performed  by  the  defocus  amount  of  the  selected 
area. 
[0005]  Area  selection  is  generally  performed  by  a 
method  in  which  an  object  area  nearest  to  the  camera 
is  selected. 
[0006]  In  this  conventional  focus  detection  apparatus, 
a  defocus  amount  cannot  be  detected  when  the  object 
has  a  low  brightness  level  or  when  there  is  no  change 
in  brightness  (reflectance)  on  a  surface  of  an  object 
even  if  the  object  brightness  level  is  not  low.  For  this 
reason,  an  auxiliary  illumination  unit  is  often  used  to  il- 
luminate  the  object  in  a  focus  undetectable  state. 
[0007]  When  plural  focus  detection  object  areas  are 
present,  it  is  convenient  to  arrange  the  illumination  unit 
to  illuminate  these  plural  object  areas. 
[0008]  In  the  conventional  arrangement,  however,  the 
following  problems  are  posed  when  focus  detection  of 
the  plural  object  areas  is  performed  using  an  illumination 
unit. 
[0009]  If  a  condition  for  operating  the  illumination  unit 
is  given  such  that  all  object  areas  must  be  focus  unde- 
tectable,  the  illumination  unit  is  not  operated  even  if  one 
object  area  is  focus  detectable.  For  example,  in  a  bright 
background  with  a  person  as  an  object  within  a  frame, 
like  a  night  scene,  the  illumination  unit  is  not  operated 
even  if  the  object  area  in  which  the  person  is  located  is 
focus  undetectable.  In  this  case,  the  background  is  fo- 
cused,  resulting  in  inconvenience. 

[0010]  If  a  condition  for  operating  the  illumination  unit 
is  given  such  that  at  least  one  object  area  in  a  focus 
undetectable  state  must  be  present,  an  object  area  lo- 
cated  in  the  background  is  unnecessarily  illuminated  in 

5  a  focus  undetectable  state,  thus  resulting  in  wasteful  il- 
lumination. 
[0011]  In  addition,  if  the  illumination  unit  generates  a 
common  illumination  pattern  to  all  the  object  areas  in 
favor  of  simplicity,  it  is  difficult  for  some  focus  detection 

10  systems  to  detect  such  an  illumination  pattern  in  some 
object  areas  in  principle.  If  such  an  area  becomes  de- 
tectable  with  an  illumination,  it  often  includes  a  large  er- 
ror  in  defocus  amount  because  this  object  is  not  suitable 
for  focus  detection.  When  the  defocus  amount  of  this 

is  area  is  selected  as  a  final  defocus  amount,  a  focusing 
error  occurs. 
[0012]  In  a  conventional  apparatus,  since  a  focus  un- 
detectable  state  (low  contrast)  and  a  low  brightness  lev- 
el  are  conditions  for  projecting  auxiliary  light,  for  exam- 

20  pie,  if  a  focus  undetectable  state  occurs  by  an  exces- 
sively  large  relative  displacement  of  an  image  by  a  large 
defocus  amount,  auxiliary  light  is  projected  at  a  relatively 
low  object  brightness  level.  However,  a  focus  detectable 
state  cannot  be  obtained  if  a  focus  undetectable  state 

25  is  caused  by  an  excessively  large  defocus  amount.  A 
wasteful  response  time  caused  by  an  accumulation  time 
in  the  presence  of  auxiliary  light  and  wasteful  energy 
consumption  caused  by  an  illumination  occur. 
[0013]  Document  US-A-4  801  962  discloses  an  auto- 

30  matic  focusing  apparatus  wherein  an  auxiliary  light  fo- 
cus  detecting  operation  is  performed  when  luminance 
is  low.  The  auxiliary  light  is  not  continuously  emitted.  The 
luminance  detecting  operation  is  inhibited  until  the  au- 
tomatic  focusing  operation  is  finished,  in  order  to  pre- 

ss  vent  the  auxiliary  light  from  being  switched  off  too  early. 
Furthermore,  the  automatic  focusing  operation  is  inhib- 
ited  in  the  auxiliary  light  mode  during  continuous  photo- 
graphing  for  preventing  the  auxiliary  light  source  from 
emitting  light  by  a  finite  number  of  emission  because  the 

40  automatic  focusing  operation  in  the  auxiliary  light  mode 
is  repeatedly  performed  for  each  photographing  during 
continuous  photographing.  Moreover,  the  emission  of 
auxiliary  light  is  inhibited  after  the  auxiliary  light  emis- 
sion  count  reaches  a  predetermined  number  in  a  repet- 

45  itive  focus  detecting  operation  performed  under  emis- 
sion  of  auxiliary  light,  thereafter  the  focus  detecting  op- 
eration  without  auxiliary  light  takes  place. 
[0014]  Furthermore,  from  document  DE-A-38  03  305, 
an  automatic  focusing  system  is  known,  comprising 

so  three  areas  wherein  a  respective  area  is  selected  auto- 
matically  or  manually  and  focusing  is  possible  for  the 
respective  area.  The  respective  area  is  selected  from 
several  areas  of  the  image  and  the  distance  to  the  object 
arranged  correspondingly  is  determined  automatically. 

55  The  photodetector  array  can  consist  of  CCD  elements. 
[0015]  The  disadvantages  of  the  conventional  devic- 
es  as  stated  above  are  overcome  according  to  the 
present  invention  by  a  focus  adjusting  apparatus  as 
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claimed  in  the  appended  claims  1  to  3. 
[0016]  The  above  and  other  objects,  features,  and  ad- 
vantages  of  the  present  invention  will  be  apparent  from 
the  detailed  description  of  the  preferred  embodiment  in 
conjunction  with  the  accompanying  drawings. 

Fig.  1  is  a  flow  chart  for  explaining  a  main  operation 
of  a  focus  adjusting  apparatus  according  to  an  em- 
bodiment  of  the  present  invention; 
Fig.  2  is  a  diagram  showing  a  detailed  circuit  ar- 
rangement  obtained  when  the  apparatus  of  this  em- 
bodiment  is  incorporated  in  a  camera; 
Fig.  3  is  a  detailed  exploded  perspective  view  of  a 
focus  detection  system  of  this  apparatus; 
Figs.  4A  and  4B  are  views  for  explaining  an  illumi- 
nation  pattern  of  auxiliary  light  in  the  embodiment 
shown  in  Fig.  1  ; 
Figs.  5A  and  5B  are  views  for  explaining  an  effect 
of  the  present  invention;  and 
Figs.  6A  and  6B  are  flow  charts  for  explaining  the 
embodiment  of  the  present  invention. 

[0017]  The  invention  will  be  described  in  detail  with 
reference  to  an  illustrated  embodiment. 
[0018]  Fig.  3  is  a  view  schematically  showing  a  focus 
adjusting  apparatus  according  to  an  embodiment  of  the 
present  invention. 
[0019]  A  field  view  mask  MSK  has  a  cross-shaped 
central  opening  MSK-1  and  vertically  elongated  end 
openings  MSK-2  and  MSK-3.  Afield  lens  FLDL  compris- 
es  three  portions  FLDL-1  ,  FLDL-2,  and  FLDL-3  respec- 
tively  corresponding  to  three  openings  MSK-1  ,  MSK-2, 
and  MSK-3  of  the  field  view  mask  MSK.  A  diaphragm 
DP  consists  of:  four  central  openings,  i.e.,  pairs  of  open- 
ings  DP-la  and  DP-lb  and  openings  DP-4a  and  DP-4b; 
a  pair  of  right  openings  DP-2a  and  DP-2b;  and  a  pair  of 
left  openings  DP-3a  and  DP-3b.  The  areas  FLDL-1, 
FLDL-2,  and  FLDL-3  of  the  field  lens  FLDL  have  func- 
tions  of  respectively  focusing  the  opening  pairs  DP-1, 
DP-2,  and  DP-3  near  an  exit  pupil  of  an  objective  lens 
(not  shown).  A  secondary  focusing  lens  AFL  consists  of 
four  pairs,  i.e.,  eight  lenses  AFL-1a,  AFL-1b,  AFL-4a, 
AFL-4b,  AFL-2a,  AFL-2b,  AFL-3a,  and  AFL-3b.  These 
lenses  are  located  behind  the  diaphragm  DP  at  posi- 
tions  respectively  corresponding  to  the  openings.  A  sen- 
sor  SNS  comprises  four  pairs,  i.e.,  eight  sensor  arrays 
SNS-1a,  SNS-1b,  SNS-4a,  SNS-4b,  SNS-2a,  SNS-2b, 
SNS-3a,  and  SNS-3b.  The  sensor  arrays  respectively 
correspond  to  the  secondary  focusing  lenses  AFL  to  re- 
ceive  images. 
[0020]  In  the  focus  detection  system  shown  in  Fig.  3, 
when  a  focal  point  of  the  photographic  lens  is  located  in 
front  of  a  film  surface,  object  images  formed  on  the  re- 
spective  sensor  arrays  are  close  to  each  other.  Howev- 
er,  when  the  focal  point  of  the  photographic  lens  is  lo- 
cated  behind  the  film  surface,  object  images  formed  on 
the  respective  sensor  arrays  are  separated  from  each 
other.  Relative  positional  displacements  of  these  object 

images  have  a  predetermined  relationship  with  defocus 
amounts  of  the  photographic  lens.  When  an  appropriate 
arithmetic  operation  is  performed  for  a  sensor  output 
pair  from  each  sensor  array  pair,  an  out-of-focus  amount 

5  of  the  photographic  lens,  i.e.,  a  defocus  amount,  can  be 
detected. 
[0021]  With  the  above  arrangement,  near  the  center 
of  the  photographic  or  observing  range  of  an  objective 
lens  (not  shown),  a  distance  to  an  object  whose  light 

10  amount  distribution  is  changed  in  one  vertical  or  hori- 
zontal  direction  can  be  measured.  A  distance  to  an  ob- 
ject  located  at  a  position  corresponding  to  the  peripheral 
opening  MSK-2  or  MSK-3  except  for  the  central  open- 
ings  of  the  field  view  mask  can  also  be  measured. 

is  [0022]  Fig.  2  is  a  diagram  showing  a  circuit  arrange- 
ment  of  a  camera  having  the  focus  detection  apparatus 
shown  in  Fig.  3,  and  the  respective  components  will  be 
described  below. 
[0023]  Referring  to  Fig.  2,  a  camera  controller  PRS 

20  comprises  a  one-chip  microcomputer  including  CPU 
(Central  Processing  Unit),  ROM,  RAM,  and  A/D  conver- 
sion  functions.  The  microcomputer  PRS  performs  a  se- 
ries  of  camera  operations  such  as  an  automatic  expo- 
sure  control  function,  an  automatic  focus  control  func- 

25  tion,  and  film  winding/rewinding  in  accordance  with  a 
camera  sequence  program  stored  in  the  ROM.  For  this 
purpose,  the  microcomputer  PRS  communicates  with 
peripheral  circuits  in  the  camera  body  and  a  controller 
in  a  lens  to  control  the  respective  circuits  and  lens  op- 

30  erations  by  using  communication  signals  SO,  SI,  SCLK, 
and  communication  selection  signals  CLCM,  CSDR, 
and  CDDR. 
[0024]  The  communication  signal  SO  is  a  data  signal 
output  from  the  microcomputer  PRS.  The  communica- 

35  tion  signal  SI  is  a  data  signal  input  to  the  microcomputer 
PRS.  The  communication  signal  SCLK  is  a  sync  clock 
signal  for  the  data  signals  SO  and  SI. 
[0025]  A  lens  communication  buffer  circuit  LCM  sup- 
plies  a  power  to  a  lens  power  source  terminal  VL  during 

40  an  operation  of  the  camera  and  serves  as  a  communi- 
cation  buffer  between  the  camera  and  the  lens  when  the 
selection  signal  CLCM  from  the  microcomputer  PRS  is 
set  at  a  high-potential  level  (to  be  referred  to  as  an  H 
level,  whereas  a  low-potential  level  is  referred  to  as  an 

45  L  level  hereinafter). 
[0026]  When  the  microcomputer  PRS  sets  the  selec- 
tion  signal  CLCM  at  H  level  and  outputs  predetermined 
data  as  the  signal  SO  in  synchronism  with  the  sync  clock 
SCLK,  the  buffer  circuit  LCM  outputs  the  signals  SCLK 

so  and  SO  as  buffer  signals  LCK  and  DCL  through  com- 
munication  contacts  between  the  camera  and  the  lens. 
At  the  same  time,  a  buffer  signal  of  the  signal  DLC  from 
the  lens  LNS  is  output  as  the  signal  SI.  The  microcom- 
puter  PRS  inputs  the  signal  SI  as  the  lens  data  in  syn- 

55  chronism  with  the  sync  clock  SCLK. 
[0027]  A  switch  detection/display  circuit  DDR  is  se- 
lected  when  a  signal  CDDR  is  set  at  H  level  and  is  con- 
trolled  by  the  microcomputer  PRS  by  using  the  signals 
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SO,  SI,  and  SCLK.  That  is,  on  the  basis  of  data  sent 
from  the  microcomputer  PRS,  a  display  state  of  a  cam- 
era  display  member  DSP  is  changed.  The  ON/OFF  state 
of  each  operation  member  of  the  camera  is  signaled  to 
the  microcomputer  PRS. 
[0028]  Switches  SW1  and  SW2  are  interlocked  with  a 
release  button  (not  shown).  Upon  depression  of  the  re- 
lease  button  to  the  first  step,  the  switch  SW1  is  turned 
on.  Upon  depression  of  the  release  button  to  the  second 
step,  the  switch  SW2  is  turned  on.  The  microprocessor 
PRS  performs  photometric  and  automatic  focusing  op- 
erations  in  the  ON  state  of  the  switch  SW1  .  The  micro- 
computer  PRS  then  performs  exposure  control  and  the 
subsequent  film  winding  operation  by  triggering  the 
SW2. 
[0029]  The  switch  SW2  is  connected  to  an  "interrupt 
input  terminal"  of  the  microcomputer  PRS.  Even  if  a  pro- 
gram  is  running  upon  ON  operation  of  the  switch  SW1  , 
the  switch  SW2  is  turned  on  to  generate  an  interrupt,  so 
that  the  main  routine  immediately  transits  to  a  predeter- 
mined  interrupt  program. 
[0030]  A  film  feed  motor  MTR1  and  a  mirror  up/down 
and  shutter  spring  charge  motor  MTR2  are  rotated  in 
the  forward/reverse  direction  by  drivers  MDR1  and 
MDR2,  respectively.  Signals  M1F,  M1R,  M2F,  and  M2R 
input  from  the  microcomputer  PRS  to  the  drivers  MDR1 
and  MDR2  are  motor  control  signals. 
[0031]  Shutter  front  and  rear  curtain  start  magnets 
MG1  and  MG2  are  energized  by  signals  SMG1  and 
SMG2  and  gain  transistors  TR1  and  TR2,  and  shutter 
control  is  performed  by  the  microcomputer  PRS. 
[0032]  The  switch  detection/display  circuit  DDR,  the 
motor  drivers  MDR1  and  MDR2,  and  shutter  control  are 
not  directly  associated  with  the  present  invention,  and 
a  detailed  description  thereof  will  be  omitted. 
[0033]  A  control  circuit  LPRS  is  arranged  in  the  lens. 
A  signal  DCL  input  to  the  control  circuit  LPRS  in  syn- 
chronism  with  the  clock  LCK  is  instruction  data  from  the 
camera  to  the  photographic  lens  LNS.  A  lens  operation 
in  response  to  this  instruction  data  is  predetermined. 
The  control  circuit  LPRS  analyzes  the  instruction  in  ac- 
cordance  with  a  predetermined  sequence,  controls  fo- 
cusing  and  the  diaphragm,  and  outputs  an  operating 
state  (e.g.,  a  drive  state  of  a  focus  control  optical  system 
and  a  drive  state  of  the  diaphragm)  of  each  component 
of  the  lens  and  various  parameters  (an  open  f-number, 
a  focal  length,  and  a  coefficient  of  a  movement  amount 
of  a  focus  control  optical  system  for  a  defocus  amount) 
from  the  output  DLC. 
[0034]  This  embodiment  exemplifies  a  zoom  lens  as 
the  photographic  lens.  When  a  focus  control  instruction 
is  sent  from  the  camera,  a  focus  control  motor  LTMR  is 
driven  by  signals  LMF  and  LMR  to  move  the  focus  con- 
trol  optical  system  in  the  direction  of  the  optical  axis, 
thereby  performing  focus  control,  in  accordance  with  a 
drive  amount  and  a  drive  direction  which  are  sent  to- 
gether  with  the  focus  control  instruction.  A  moving 
amount  of  the  optical  system  is  detected  by  a  photocou- 

pler  so  that  a  pattern  of  a  pulse  plate  rotated  in  synchro- 
nism  with  the  optical  system  is  detected.  An  encoder 
ENCF  for  outputting  pulses  corresponding  to  the  moving 
amount  monitors  a  pulse  signal  SENCF,  and  the  pulses 

5  are  counted  by  a  counter  in  the  control  circuit  LPRS. 
When  the  count  value  from  the  counter  coincides  with 
the  moving  amount  sent  from  the  control  circuit  LPRS, 
the  control  circuit  LPRS  sets  the  signals  LMF  and  LMR 
at  L  level,  thereby  controlling  the  motor  LMTR. 

10  [0035]  For  this  reason,  once  the  focus  control  instruc- 
tion  is  sent  from  the  camera,  the  microcomputer  PRS 
serving  as  the  camera  controller  need  not  control  lens 
driving  until  lens  driving  is  completed.  When  a  request 
is  sent  from  the  camera,  it  is  possible  to  send  the  content 

is  of  the  counter  to  the  camera. 
[0036]  When  a  diaphragm  control  instruction  is  sent 
from  the  camera,  a  known  stepping  motor  DMTR  is  driv- 
en  as  a  diaphragm  drive  motor  in  accordance  with  a 
stop-down  count  sent  together  with  the  diaphragm  con- 

20  trol  instruction.  Since  the  stepping  motor  is  controlled  in 
accordance  with  an  open  loop,  it  does  not  require  any 
encoder. 
[0037]  An  encoder  ENCZ  is  attached  to  a  zoom  opti- 
cal  system.  The  control  circuit  LPRS  receives  a  signal 

25  SENCZ  from  the  encoder  ENCZ  and  detects  a  zoom  po- 
sition.  Lens  parameters  corresponding  to  the  respective 
zoom  positions  are  stored  in  the  control  circuit  LPRS. 
When  a  request  is  sent  from  the  camera  microcomputer 
PRS,  a  parameter  corresponding  to  the  present  zoom 

30  position  is  sent  to  the  camera. 
[0038]  A  photometric  sensor  SPC  for  exposure  con- 
trol  receives  light  from  an  object  through  the  photo- 
graphic  lens.  An  output  SSPC  from  the  photometric  sen- 
sor  SPC  is  input  to  the  analog  input  terminal  of  the  mi- 

35  crocomputer  PRS.  After  the  analog  signal  is  converted 
into  a  digital  signal,  the  digital  signal  is  used  for  auto- 
matic  exposure  control  in  accordance  with  a  predeter- 
mined  program. 
[0039]  A  driver  SDR  drives  a  focus  detection  line  sen- 

40  sor  SNS.  The  driver  SDR  is  selected  when  a  signal  CS- 
DR  is  set  at  H  level,  and  is  controlled  using  the  signals 
SO,  SI,  and  SCLK  by  the  microcomputer  PRS. 
[0040]  Signals  c|>SEL0  and  0SEL1  sent  from  the  driver 
SDR  to  the  sensor  SNS  are  signals  SEL0  and  SEL1 

45  from  the  microcomputer  PRS.  If  c|>SEL0  =  "L"  and  0SEL1 
=  "L",  then  the  sensor  array  pair  SNS-1  (SNS-1a  and 
SNS-1b)  is  selected.  If  c()SEL0  =  "H"  and  0SEL1  =  "L", 
then  the  sensor  array  pair  SNS-4  (SNS-4a  and  SNS-4b) 
is  selected.  If  c()SEL0  =  "L"  and  0SEL1  =  "H",  then  the 

50  sensor  array  pair  SNS-2  (SNS-2a  and  SNS-2b)  is  se- 
lected.  If  c|>SEL0  =  "H"  and  c|>SEL1  =  "H",  then  the  sensor 
array  pair  SNS-3  (SNS-3a  and  SNS-3b)  is  selected. 
[0041]  Upon  completion  of  accumulation,  the  signals 
SELO  and  SEL1  are  properly  set  to  send  clocks  c|>SH 

55  and  (|>HRS,  and  image  signals  from  the  sensor  array  pair 
selected  by  the  signals  SELO  and  SEL1  (c|>SEL0  and 
c|>SEL1)  are  sequentially  output  from  an  output  VOUT. 
[0042]  Monitor  signals  VP1  ,  VP2,  VP3,  and  VP4  are 
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output  from  object  brightness  monitor  sensors  located 
near  the  sensor  array  pairs  SNS-1  (SNS-1a  and  SNS- 
1  b),  SNS-2  (SNS-2a  and  SNS-2b),  SNS-3  (SNS-3a  and 
SNS-3b),  and  SNS-4  (SNS-4a  and  SNS-4b),  respec- 
tively.  When  accumulation  is  started,  voltages  of  the 
monitor  signals  VP1,  VP2,  VP3,  and  VP4are  increased, 
so  that  accumulation  control  of  the  respective  sensor  ar- 
rays  is  performed. 
[0043]  Signals  c|>RES  and  c|>VRS  serve  as  reset  signals 
for  the  sensor.  Signals  (|>HRS  and  (|>SH  serve  as  image 
signal  read  clocks.  Signals  c|>T1  ,  c|>T2,  c|>T3,  and  0T4  are 
clocks  for  terminating  accumulation  of  the  respective 
sensor  array  pairs. 
[0044]  An  output  VIDEO  from  the  sensor  driver  SDR 
is  an  image  signal  obtained  by  calculating  a  difference 
between  an  image  signal  VOUT  from  the  sensor  SNS 
and  a  dark  current  output  and  by  amplifying  the  differ- 
ence  with  a  gain  determined  by  the  brightness  of  the 
object.  The  darkcurrent  output  represents  an  output  val- 
ue  of  pixels  shielded  in  the  sensor  array.  The  driver  SDR 
causes  a  capacitor  to  store  an  output  by  a  signal  DSH 
from  the  microcomputer  PRS  and  amplifies  a  difference 
between  the  output  and  the  image  signal.  The  output 
VIDEO  is  input  to  the  analog  input  terminal  of  the  micro- 
computer  PRS.  The  microcomputer  PRS  converts  this 
analog  signal  into  a  digital  signal  and  sequentially  stores 
the  digital  signals  at  predetermined  addresses  of  the 
RAM. 
[0045]  Signals  /TINTE1,  /TINTE2,  /TINTE3,  and 
/TINTE4  represent  that  charges  accumulated  in  the  sen- 
sor  array  pairs  SNS-1  (SNS-1  a  and  SNS-1  b),  SNS-2 
(SNS-2a  and  SNS-2b),  SNS-3  (SNS-3a  and  SNS-3b), 
and  SNS-4  (SNS-4a  and  SNS-4b)  are  optimal  and  ac- 
cumulation  is  completed.  Upon  reception  of  these  sig- 
nals,  the  microcomputer  PRS  performs  read  access  of 
the  image  signal. 
[0046]  A  signal  BTIME  is  a  signal  for  defining  a  gain 
determination  timing  of  the  image  signal  gain  amplifier. 
When  the  signal  BTIME  is  set  at  H  level,  the  driver  SDR 
determines  a  read  gain  of  the  corresponding  sensor  ar- 
ray  pair  from  the  monitor  signals  VP1  to  VP4. 
[0047]  Reference  clocks  CK1  and  CK2  are  supplied 
from  the  microcomputer  PRS  to  the  sensor  driver  SDR 
to  generate  the  clocks  c|>RES,  c|>VRS,  (|>HRS,  and  ct)SH. 
[0048]  The  microcomputer  PRS  sets  the  communica- 
tion  selection  signal  CSDR  at  H  level  and  sends  a  "ac- 
cumulation  start  command"  to  the  sensor  driver  SDR  to 
start  accumulation  of  the  sensor  SNS. 
[0049]  Object  images  formed  on  the  sensors  of  the 
four  sensor  array  pairs  are  photoelectrically  converted, 
so  that  charges  are  stored  in  the  photoelectric  conver- 
sion  element  unit.  At  the  same  time,  voltages  of  the  sig- 
nals  VP1  to  VP4forthe  brightness  monitor  sensor  of  the 
sensors  are  increased.  When  the  voltages  reach  prede- 
termined  levels,  the  sensor  driver  SDR  independently 
sets  the  signals  /TINTE1  to  /TINTE4  at  L  level. 
[0050]  Upon  reception  of  these  signals,  the  micro- 
computer  PRS  outputs  a  predetermined  waveform  to 

the  clock  CK2.  The  sensor  driver  SDR  supplies  the 
clocks  (|>SH  and  (|>HRS  to  the  sensor  SNS  on  the  basis 
of  the  clock  CK2,  and  the  sensor  SNS  outputs  image 
signals  in  response  to  the  above  clocks.  The  microcom- 

5  puter  PRS  converts  the  output  VI  DEO  input  to  its  analog 
input  terminal  in  accordance  with  its  A/D  conversion 
function  in  synchronism  with  the  clock  CK2  output  there- 
by.  The  digital  signals  are  then  sequentially  stored  at 
predetermined  addresses  of  the  RAM. 

10  [0051]  Since  the  operations  of  the  sensor  driver  SDR 
and  the  sensor  SNS  are  disclosed  as  a  focus  detection 
apparatus  having  two  pairs  of  sensor  arrays  by  the 
present  applicant  in  Japanese  Laid-Open  Patent  Appli- 
cation  No.  63-21  6905,  a  detailed  description  thereof  will 

is  be  omitted. 
[0052]  An  auxiliary  light  unit  AUXL  illuminates  an  ob- 
ject  in  a  focus  undetectable  state.  When  an  output  ter- 
minal  CAUXL  of  the  microcomputer  PRS  is  set  at  H  lev- 
el,  a  transistor  ATR  is  turned  on  through  a  resistor,  and 

20  a  light-emitting  diode  ALED  is  turned  on.  Light  from  the 
light-emitting  diode  ALED  is  used  to  illuminate  the  object 
by  the  behavior  of  an  auxiliary  light  lens  ALNS. 
[0053]  An  illumination  state  will  be  described  with  ref- 
erence  to  Figs.  4A  and  4B. 

25  [0054]  Fig.  4A  is  a  view  showing  a  state  before  illumi- 
nation.  A  frame  VW  corresponds  to  a  photographic  field. 
An  area  1  (RGN1  ),  an  area2  (RGN2),  an  area  3  (RGN3), 
and  an  area  4  (RGN4)  represent  object  areas  (within  the 
frame)  which  receive  light  beams  from  the  sensor  arrays 

30  SNS-1,  SNS-2,  SNS-3,  and  SNS-4,  respectively.  More 
specifically,  a  light  beam  from  the  object  area  RGN1  is 
incident  on  the  sensors  SNS-la  and  SNS-lb  through  a 
photographic  lens  and  a  focus  detection  optical  system. 
[0055]  When  auxiliary  light  is  projected  in  a  focus  un- 

35  detectable  state,  the  object  is  illuminated  with  patterns 
shown  in  Fig.  4B.  Each  pattern  is  generated  by  a  mask 
(not  shown)  located  between  the  light-emitting  diode 
ALED  and  the  lens  ALNS.  A  pattern  APT1  is  projected 
to  cover  the  object  areas  RGN1  and  RGN4,  a  pattern 

40  APT2  is  projected  to  cover  the  area  RGN2,  and  a  pattern 
APT3  is  projected  to  cover  the  area  RGN3. 
[0056]  Each  pattern  has  an  identical  brightness 
change  in  a  vertical  direction  because  the  areas  1,  2, 
and  3  are  subjected  to  focus  detection  on  the  basis  of 

45  changes  in  brightness  in  the  vertical  direction.  Even  if 
object  patterns  are  vague  in  the  areas  1  ,  2,  and  3,  focus 
detection  can  be  performed  with  the  illumination  pat- 
terns.  In  such  a  pattern,  the  area  RGN4  is  not  rendered 
focus  detectable  with  auxiliary  light  unless  a  change  in 

so  brightness  of  the  object  in  the  horizontal  direction  is 
present. 
[0057]  As  described  above,  the  microcomputer  PRS 
receives  image  information  of  the  object  image  formed 
on  each  sensor  pair  and  performs  a  predetermined  fo- 

55  cus  detection  calculation,  thereby  detecting  a  defocus 
amount  of  the  photographic  lens. 
[0058]  Fig.  6A  is  a  flow  chart  showing  an  overall  se- 
quence  of  the  camera. 

5 
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[0059]  When  a  power  is  supplied  to  the  circuit  shown 
in  Fig.  2,  the  microcomputer  PRS  starts  the  operation  in 
step  (101)  of  Fig.  6A.  In  step  (102),  an  operating  state 
of  the  switch  SW1  turned  on  upon  depression  of  the  re- 
lease  switch  to  the  first  step  is  detected.  If  the  OFF  state 
of  the  switch  SW1  is  detected,  the  flow  advances  to  step 
(103),  and  variables  and  flags  are  initialized.  However, 
when  the  ON  state  of  the  switch  SW1  is  detected,  the 
flow  advances  to  step  (1-04)  and  the  operation  of  the 
camera  is  started. 
[0060]  In  step  (104),  an  "AE  control"  subroutine  such 
as  a  photometric  operation  and  detection  of  states  of 
various  switches  and  displays  is  executed.  Since  the  AE 
control  is  not  directly  associated  with  the  present  inven- 
tion,  a  detailed  description  thereof  will  be  omitted.  When 
the  subroutine  "AE  control"  is  completed,  the  flow  ad- 
vances  to  step  (105). 
[0061]  An  "AF  control"  subroutine  is  executed  in  step 
(1  05).  Accumulation  and  focus  detection  operations  and 
automatic  focus  control  operations  for  driving  the  lens 
are  performed.  When  the  subroutine  "AF  control"  is 
completed,  the  flow  returns  to  step  (1  02),  and  the  oper- 
ations  in  steps  (104)  and  (105)  are  repeated  until  the 
apparatus  is  powered  off. 
[0062]  Although  the  flow  chart  of  this  embodiment 
does  not  describe  the  release  operation,  the  release  op- 
eration  is  not  directly  associated  with  the  release  switch, 
and  a  detailed  description  thereof  will  be  omitted. 
[0063]  Fig.  1  is  a  flow  chart  of  the  subroutine  "AF  con- 
trol"  executed  in  step  (105). 
[0064]  When  the  subroutine  "AF  control"  is  called,  AF 
control  from  step  (002)  is  executed  through  step  (001). 
[0065]  It  is  determined  in  step  (002)  whether  a  mode 
for  projecting  auxiliary  light  to  perform  focus  detection 
(i.e.,  an  auxiliary  light  mode  hereinafter)  is  currently  set. 
If  YES  in  step  (002),  the  flow  advances  to  step  (003). 
[0066]  A  light  projection  count  of  the  auxiliary  light  is 
checked  in  step  (003).  If  the  auxiliary  light  is  projected 
two  times  to  the  present,  the  flow  advances  to  step 
(005).  That  is,  in  this  embodiment,  the  auxiliary  light  is 
set  to  be  projected  a  maximum  of  two  times. 
[0067]  If  the  light  projection  count  is  less  than  2  in  step 
(003),  the  auxiliary  light  is  switched  ON  in  step  (004), 
and  the  flow  advances  to  step  (005).  An  auxiliary  light 
ON  operation  is  performed  by  setting  the  output  terminal 
CAUXL  of  the  microcomputer  PRS  to  H  level,  as  previ- 
ously  described.  An  "accumulation  start"  subroutine  is 
executed  in  step  (005).  This  subroutine  is  a  routine  for 
starting  an  accumulation  operation  of  the  sensor. 
[0068]  An  "image  signal  input  &  focus  detection  cal- 
culation"  subroutine  is  executed  in  step  (006).  This  sub- 
routine  is  a  subroutine  for  monitoring  accumulation 
states  of  the  four  sensors  of  this  embodiment,  sequen- 
tially  receiving  image  signals  from  the  sensors  whose 
accumulation  is  completed,  and  detecting  a  defocus 
amount  of  an  object  area  of  each  sensor. 
[0069]  The  detailed  calculations  of  the  "accumulation 
start"  and  "image  signal  input  &  focus  detection  calcu- 

lation"  subroutines  are  disclosed  in  Japanese  Laid- 
Open  Patent  Application  No.  63-216905  and  Japanese 
Patent  Applications  61-160824  and  1-291130  filed  by 
the  present  applicant,  and  a  detailed  description  thereof 

5  will  be  omitted. 
[0070]  In  the  above  processing,  the  defocus  amounts 
of  the  respective  four  object  areas  are  obtained.  Focus 
detectable  and  undetectable  states  are  also  determined 
by  a  known  method  in  accordance  with  contrast  levels 

10  of  the  image  signals. 
[0071]  When  the  subroutine  in  step  (006)  is  complet- 
ed,  the  flow  advances  to  step  (007). 
[0072]  It  is  determined  in  step  (007)  whether  the  aux- 
iliary  light  is  ON.  If  YES  in  step  (007),  the  flow  advances 

is  to  step  (021).  Otherwise,  the  flow  advances  to  step 
(008). 
[0073]  A  state  in  which  the  auxiliary  light  is  OFF  will 
be  described  first. 
[0074]  In  step  (008),  an  area  selection  mode  is  deter- 

20  mined.  The  area  selection  modes  are  classified  into  a 
mode  (to  be  referred  to  as  an  auto  mode  hereinafter)  for 
automatically  selecting  one  of  the  four  object  modes, 
and  a  mode  (an  arbitrary  mode  hereinafter)  for  causing 
a  photographer  to  select  an  arbitrary  area.  Either  mode 

25  is  set  when  the  microcomputer  PRS  shown  in  Fig.  2  de- 
tects  states  of  switches  SWS  through  a  switch  detector 
DDR.  More  specifically,  when  a  specific  one  of  the 
switches  SWS  is  ON,  the  auto  mode  is  set.  However,  if 
the  specific  switch  is  OFF,  the  arbitrary  mode  is  set. 

30  [0075]  In  the  arbitrary  mode,  as  in  the  mode  setting 
method,  the  photographer  arbitrarily  determines  a  spe- 
cific  one  of  the  object-areas  in  accordance  with  the  ON/ 
OFF  state  of  the  specific  one  of  the  switches  SWS  in 
advance.  The  switching  state  is  detected  through  the 

35  switch  detector  DDR  to  select  the  specific  area. 
[0076]  When  the  microcomputer  PRS  determines  in 
step  (008)  that  the  object  area  selection  mode  is  the  auto 
mode,  the  flow  advances  to  step  (009). 
[0077]  The  microcomputer  PRS  determines  in  step 

40  (009)  whether  both  the  areas  1  and  4  are  set  in  the  focus 
disable  state.  If  YES  in  step  (009),  the  flow  advances  to 
step  (010).  The  areas  1  and  4  correspond  to  the  object 
areas  RGN1  and  RGN4  in  Fig.  4A,  respectively,  and  are 
defined  as  the  central  areas  of  the  frame.  Therefore,  the 

45  flow  advances  to  step  (010)  because  the  central  object 
areas  of  the  frame  are  focus  undetectable. 
[0078]  An  auxiliary  light  projection  count  is  checked 
in  step  (010).  If  the  count  is  2,  the  flow  advances  to  step 
(022).  Otherwise,  the  flow  advances  to  step  (011)  to 

so  check  an  accumulation  time  of  the  sensor  SNS-1  for  the 
object  area  1  .  If  the  accumulation  time  is  1  0  ms  or  less, 
the  flow  advances  to  step  (022). 
[0079]  If,  however,  the  accumulation  time  exceeds  1  0 
ms,  the  flow  advances  to  step  (012)  to  determine  wheth- 

55  er  the  accumulation  time  of  the  sensor  SNS-1  for  the 
area  1  exceeds  100  ms.  If  YES  in  step  (012),  the  flow 
advances  to  step  (014)  to  set  the  auxiliary  light  mode, 
and  then  the  "AF  control"  subroutine  is  ended  in  step 
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(015)  .  When  the  accumulation  time  of  the  sensor  SNS- 
1  falls  within  the  range  of  1  0  ms  to  1  00  ms,  the  flow  ad- 
vances  to  step  (013)  to  check  a  minimum  value  of  the 
image  signal  of  the  object  area  1  (i.e.,  the  minimum  val- 
ue  of  the  pixel  outputs  respectively  accumulated  in  the 
pixels  of  the  sensor  for  the  area  1).  That  is,  it  is  deter- 
mined  whether  the  minimum  value  is  smaller  than  a  pre- 
determined  threshold  value  Bth.  If  YES  in  step  (013), 
the  flow  advances  to  step  (022).  Otherwise,  the  flow  ad- 
vances  to  step  (014)  in  the  same  manner  as  in  the  case 
wherein  the  accumulation  time  exceeds  100  ms,  there- 
by  setting  the  auxiliary  light  mode. 
[0080]  When  the  object  area  selection  mode  is  the  ar- 
bitrary  mode,  the  flow  advances  from  step  (008)  to  step 
(016)  . 
[0081]  The  microcomputer  PRS  determines  in  step 
(016)  whether  the  preset  selection  area  of  the  object  is 
detectable.  If  NO  in  step  (016),  the  flow  advances  to  step 
(017)  . 
[0082]  The  contents  of  steps  (017)  to  (020)  to  be  ex- 
ecuted  are  the  same  as  those  of  steps  (010)  to  (013) 
executed  in  the  auto  mode,  except  that  the  object  area 
1  is  subjected  to  processing  in  the  auto  mode,  while  the 
selected  area  is  subjected  to  processing  in  the  arbitrary 
mode. 
[0083]  The  operations  in  steps  (008)  to  (020)  are  sum- 
marized  as  follows.  When  the  area  selection  mode  is 
the  auto  mode,  the  area  1  as  the  central  object  area  of 
the  frame  is  regarded  as  the  selected  area  as  in  the  ar- 
bitrary  mode.  It  is  then  determined  whether  the  auxiliary 
light  was  used  in  accordance  with  a  focus  detection  re- 
sult  of  this  area,  an  accumulation  time,  and  a  state  of  an 
image  signal. 
[0084]  Determination  meanings  of  steps  (013)  and 
(020)  will  be  described  with  reference  to  Figs.  5A  and 
5B. 
[0085]  Fig.  5A  shows  an  image  signal  obtained  upon 
focus  detection  of  an  object  having  a  small  change  in 
brightness.  A  minimum  value  B  of  this  image  signal  ex- 
ceeds  the  predetermined  threshold  value  Bth. 
[0086]  Fig.  5B  shows  an  image  signal  obtained  upon 
focus  detection  of  an  object  having  a  black-and-white 
edge  shape  in  a  large  defocus  state.  In  this  case,  a  min- 
imum  value  B  of  this  image  signal  is  considerably  small- 
er  than  the  predetermined  threshold  value  Bth.  In  this 
case,  although  the  image  signal  has  a  considerable 
change  in  brightness,  a  focus  detection  result  repre- 
sents  an  undetectable  state  due  to  a  large  defocus  state. 
Therefore,  when  the  threshold  value  Bth  is  set,  as 
shown  in  Fig.  5B,  and  the  minimum  value  B  is  smaller 
than  the  threshold  value  Bth,  the  auxiliary  light  is  not 
used  to  prevent  wasteful  auxiliary  light  projection. 
[0087]  Referring  back  to  Fig.  1,  in  this  embodiment, 
when  the  accumulation  time  of  the  object  area  of  interest 
is  10  ms  or  less,  auxiliary  light  is  not  used  even  if  a  focus 
undetectable  state  is  determined.  When  the  accumula- 
tion  time  falls  within  the  range  between  10  ms  to  100 
ms,  auxiliary  light  is  used  only  when  the  minimum  value 

of  the  image  signal  is  larger  than  the  predetermined  val- 
ue.  When  the  accumulation  time  exceeds  100  ms,  the 
auxiliary  light  is  always  projected. 
[0088]  When  use  of  the  auxiliary  light  is  determined 

5  in  step  (014),  no  previous  detection  result  is  used  at  all, 
and  the  "AF  control"  subroutine  is  ended  in  step  (015). 
When  the  next  "AF  control"  subroutine  is  called,  auxil- 
iary  light  is  projected  from  the  beginning  to  perform  fo- 
cus  detection. 

10  [0089]  When  an  auxiliary  light  ON  state  is  determined 
in  step  (007),  the  auxiliary  light  is  turned  off  in  step  (021  ) 
without  executing  steps  (008)  to  (020),  and  then  the  flow 
advances  to  step  (022). 
[0090]  In  focus  detection  with  the  use  of  auxiliary  light, 

is  the  mode  is  set  in  the  auxiliary  light  mode.  Therefore, 
processing  for  determining  whether  auxiliary  light  is 
used  in  steps  (008)  to  (020)  need  not  be  performed.  That 
is,  it  does  not  make  any  sense  to  determine  the  accu- 
mulation  time  in  use  of  auxiliary  light. 

20  [0091]  The  "area  selection"  subroutine  for  selecting 
an  object  area  is  executed  in  step  (022). 
[0092]  A  flow  chart  of  this  subroutine  is  shown  in  Fig. 
6B. 
[0093]  When  this  subroutine  is  called,  processing 

25  from  step  (202)  is  executed  through  step  (201). 
[0094]  If  the  arbitrary  mode  is  determined  to  be  set  in 
step  (202),  the  flow  advances  to  step  (212).  A  defocus 
amount  of  the  pre-selected  area  is  defined  as  a  final  de- 
focus  amount,  and  the  "area  selection"  subroutine  is 

30  ended  in  step  (213). 
[0095]  When  the  mode,  however,  is  set  in  the  auto 
mode,  the  flow  advances  to  step  (203)  to  determine 
whether  the  object  area  1  is  detectable.  If  YES  in  step 
(203),  the  flow  advances  to  step  (205). 

35  [0096]  It  is  determined  in  step  (205)  whether  focus  de- 
tection  is  performed  using  auxiliary  light.  If  YES  in  step 
(205),  the  flow  advances  to  step  (209)  to  select  the  ob- 
ject  areas  1  ,  2,  and  3  as  selection  area  candidates  or 
selectable  areas.  That  is,  the  areas  1,  2,  and  3  corre- 

40  spond  to  the  areas  RGN1,  RGN2,  and  RGN3  (Fig.  4A), 
respectively.  The  auxiliary  light  radiation  patterns  de- 
scribed  above  cause  changes  in  brightness  in  the  ver- 
tical  direction  so  as  to  be  suitable  for  the  areas  RNG1  , 
RNG2,  and  RNG3.  For  this  reason,  if  the  area  1  as  one 

45  of  the  central  areas  of  the  frame  is  detectable,  one  of 
the  areas  1  ,  2,  and  3  is  selected  regardless  of  the  de- 
tection  result  for  the  area  4.  An  improvement  in  the  focus 
detection  result  cannot  be  much  expected  for  the  object 
area  4  even  with  use  of  auxiliary  light.  If  the  area  4  is 

so  detectable  and  is  selected  as  a  selection  area  candi- 
date,  a  detection  result  of  an  illumination  pattern  which 
is  not  suitable  for  the  area  4  may  be  employed.  In  this 
case,  a  defocus  amount  including  a  large  detection  error 
is  undesirably  defined  as  a  final  defocus  amount.  When 

55  this  is  taken  into  consideration,  in  this  embodiment,  the 
area  1  has  a  priority  over  the  area  4  in  the  presence  of 
auxiliary  light  although  these  areas  1  and  4  are  similarly 
defined  as  central  object  areas  of  the  frame. 

7 
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[0097]  In  focus  detection  in  the  absence  of  auxiliary 
light,  the  area  1  does  not  have  any  priority  over  the  area 
4,  and  the  microcomputer  PRS  determines  in  step  (206) 
whether  the  object  area  4  is  focus  detectable. 
[0098]  If  YES  in  step  (206),  the  flow  advances  to  step 
(210),  and  all  object  areas  are  set  as  selectable  areas. 
[0099]  If  the  area  4  is  determined  in  step  (206)  not  to 
be  focus  detectable,  the  flow  advances  to  step  (209)  to 
set  the  areas  1  ,  2,  and  3  as  selectable  areas,  as  a  matter 
of  course. 
[0100]  If  the  object  area  1  is  not  focus  detectable  in 
step  (203),  the  flow  advances  to  step  (204)  and  a  detec- 
tion  result  of  the  area  4  is  performed  as  in  step  (206). 
The  flow  advances  to  steps  (207)  and  (208)  in  accord- 
ance  with  the  determination  result  of  step  (206),  thereby 
setting  corresponding  selectable  areas. 
[0101]  When  the  selectable  areas  are  set  in  steps 
(207)  to  (210),  the  flow  advances  to  step  (211)  to  select 
a  focus  detectable  and  most  rear  focus  area  from  the 
selectable  areas.  The  most  rear  focus  area  indicates 
that  the  object  observed  through  this  area  is  located 
nearest  to  the  camera.  Therefore,  in  this  embodiment, 
the  most  nearest  object  to  the  camera  is  selected  from 
a  plurality  of  objects. 
[0102]  When  selection  in  step  (211)  is  completed,  the 
flow  advances  to  step  (212),  and  the  defocus  amount  of 
the  selected  area  is  defined  as  a  final  defocus  amount. 
The  "area  selection"  subroutine  is  ended  in  step  (213). 
[0103]  When  this  subroutine  is  completed,  the  flow  re- 
turns  to  step  (023)  in  Fig.  1  C. 
[0104]  The  microcomputer  PRS  determines  in  step 
(023)  whether  the  final  focus  detection  result  is  disabled. 
If  YES  in  step  (023),  the  flow  advances  to  step  (032). 
[0105]  It  is  determined  in  step  (032)  whether  the 
present  focus  detection  has  been  performed  in  the  pres- 
ence  of  auxiliary  light.  If  YES  in  step  (032),  the  flow  is 
branched  into  step  (030),  and  the  "AF  control"  subrou- 
tine  is  ended.  However,  if  NO  in  step  (032),  the  flow  ad- 
vances  to  step  (027).  Processing  from  step  (027)  is  as- 
sociated  with  search  lens  driving  (to  be  described  later). 
This  branch  determination  step  as  step  (032)  is  provided 
not  to  perform  search  lens  driving  with  use  of  the  auxil- 
iary  light. 
[0106]  The  microcomputer  PRS  determines  in  step 
(027)  whether  search  lens  driving  has  been  already  per- 
formed  once.  If  YES  in  step  (027),  the  flow  advances  to 
step  (030),  and  the  "AF  control"  subroutine  is  ended. 
However,  if  NO  in  step  (027),  the  flow  advances  to  step 
(028)  ,  and  the  "search  lens  driving"  subroutine  is  exe- 
cuted. 
[0107]  This  subroutine  is  an  operation  for  repeatedly 
performing  focus  detection  while  the  lens  is  driven  to  the 
nearest  or  infinite  side  in  a  focus  undetectable  state.  A 
detailed  operation  is  disclosed  in  Japanese  Patent  Ap- 
plication  No.  61-160824,  and  a  detailed  description 
thereof  will  be  omitted  therein. 
[0108]  When  the  "search  lens  driving"  subroutine  is 
completed,  the  flow  advances  to  step  (029)  to  cancel 

the  auxiliary  light  mode  and  initialize  the  auxiliary  light 
projection  count  to  provide  one  more  opportunity  for  per- 
forming  focus  detection  with  use  of  auxiliary  light  at-the 
end  of  search  lens  driving.  That  is,  when  the  focus  de- 

5  tection  disable  state  occurs,  it  is  determined  whether 
auxiliary  light  is  used  or  not.  If  it  is  used,  it  is  projected 
a  maximum  of  two  times  to  perform  focus  detection.  If 
the  focus  detection  is  still  disabled,  search  lens  driving 
is  performed.  The  distance  ring  positions  of  the  photo- 

10  graphic  lens  are  generally  different  from  each  other 
when  the  auxiliary  light  is  projected  for  the  first  time  and 
when  search  lens  driving  is  completed.  When  auxiliary 
light  is  used  again  at  the  distance  ring  position  (generally 
infinite  position)  upon  completion  of  search  lens  driving, 

is  focus  detection  can  be  performed.  This  is  why  the  above 
operation  is  performed. 
[0109]  When  step  (029)  is  completed,  the  flow  ad- 
vances  to  step  (030)  and  the  "AF  control"  subroutine  is 
ended. 

20  [0110]  When  it  is  determined  in  step  (023)  that  focus 
detection  is  possible,  the  flow  advances  to  step  (024)  to 
determine  whether  the  final  defocus  amount  falls  within 
the  in-focus  range.  If  YES  in  step  (024),  the  flow  advanc- 
es  to  step  (031)  to  execute  the  "in-focus  display"  sub- 

25  routine,  thereby  performing  an  in-focus  display  within 
the  finder.  If  NO  in  step  (024),  the  flow  advances  to  step 
(025)  to  perform  the  "lens  driving"  subroutine,  and  the 
photographic  lens  is  driven  on  the  basis  of  the  defocus 
amount.  This  subroutine  is  disclosed  in  Japanese  Pat- 

30  ent  Application  No.  61  -1  60824  and  the  like  filed  by  the 
present  applicant,  and  a  detailed  description  thereof  will 
be  omitted. 
[0111]  When  the  "lens  driving"  subroutine  in  step 
(025)  or  the  "in-focus  display"  subroutine  (031)  is  com- 

35  pleted,  the  flow  advances  to  step  (026)  to  end  the  "AF 
control"  subroutine. 
[0112]  Upon  completion  of  this  subroutine,  as  shown 
in  the  flow  chart  of  Fig.  6A,  the  "AE  control"  and  "AF 
control"  subroutines  are  alternately  executed  as  long  as 

40  the  switch  SW7  is  kept  ON. 
[0113]  The  operations  in  the  above  flows  will  be  sum- 
marized  as  follows. 
[0114]  When  afocus  detectable  state  is  determined, 
the  flow  advances  to  step  (022)  through  step  (002), 

45  (005),  (006),  (007),  (008),  and  (009),  or  (016).  In  the  ar- 
bitrary  mode,  the  defocus  amount  of  the  selected  area 
is  selected  in  step  (022).  In  the  auto  mode,  a  defocus 
amount  of  the  most  rear  focus  area  is  selected  from  the 
areas  in  step  (022).  If  an  in-focus  state  is  detected  in 

50  steps  (024),  (025),  and  (031  ),  an  in-focus  display  is  per- 
formed.  Otherwise,  the  lens  is  driven  by  the  defocus 
amount  to  perform  a  focus  operation. 
[0115]  During  the  above  operations,  when  both  the  ar- 
eas  1  and  4  sensors  are  determined  to  be  undetectable 

55  or  when  the  selected  area  sensor  is  determined  to  be 
undetectable  in  step  (009)  or  (016),  the  operations  in 
steps  (010)  to  (013)  or  (017)  to  (020)  are  performed.  If 
in  the  auto  mode,  the  accumulation  time  of  the  area  1 
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sensor  is  a  long  time  (exceeding  100  ms)  or  the  accu- 
mulation  time  is  optimal  (1  0  ms  to  1  00  ms)  and  the  min- 
imum  value  of  the  image  signal  exceeds  a  predeter- 
mined  level,  the  auxiliary  light  mode  is  set.  Therefore, 
auxiliary  light  projection  is  inhibited  in  a  large  defocus 
state.  On  the  other  hand,  the  output  from  the  sensor  for 
the  selected  area  is  determined  in  the  arbitrary  mode  in 
the  same  condition  as  in  the  auto  mode  to  determine 
whether  auxiliary  light  is  projected. 
[0116]  When  the  auxiliary  light  mode  is  set,  the  flow 
returns  to  step  (002)  again,  and  the  operations  in  steps 
(003),  (004),  (005),  (007),  and  (021)  are  performed  to 
perform  focus  detection  in  the  presence  of  auxiliary  light. 
Thereafter,  in  step  (022),  in  the  arbitrary  mode,  a  defo- 
cus  amount  of  the  selected  area  is  obtained.  In  the  auto 
mode,  a  defocus  amount  of  the  automatically  selected 
area  is  obtained.  When  the  output  of  the  sensor  for  the 
selected  area  represents  a  focus  undetectable  state  in 
step  (023),  focusing  based  on  search  lens  driving  is  per- 
formed. 
[01  1  7]  On  the  other  hand,  when  a  focus  undetectable 
state  is  determined  although  auxiliary  light  is  projected, 
the  present  focus  detection  has  been  performed  in  the 
presence  of  auxiliary  light  in  step  (032),  and  this  flow  is 
ended. 
[0118]  When  the  focus  detection  operation  in  the 
presence  of  auxiliary  light  is  performed  again,  and  a  fo- 
cus  undetectable  state  is  determined  again,  the  flow  is 
ended,  so  that  a  focus  detection  operation  is  performed 
again.  In  this  case,  since  the  auxiliary  light  has  already 
been  projected  two  times,  focus  detection  in  the  ab- 
sence  of  auxiliary  light  is  performed,  i.e.,  the  operation 
in  step  (004)  is  not  performed,  and  the  flow  advances  to 
steps  (022)  and  (023)  through  steps  (008)  and  (009); 
(008),  (009),  and  (010);  (008)  and  (016);  or  (008),  (016), 
and  (017).  In  this  case,  if  a  focus  undetectable  state  is 
determined,  the  flow  advances  to  steps  (027)  and  (028) 
through  step  (032)  to  perform  search  lens  driving.  In  the 
search  lens  driving  routine,  a  focus  detection  operation 
is  performed  while  the  lens  is  being  driven.  When  a  fo- 
cus  undetectable  state  is  determined,  the  flow  returns 
from  this  subroutine  to  the  AF  control  subroutine  of  step 
(001  ),  and  the  above-mentioned  focus  detection  opera- 
tion  is  restarted.  When  a  focus  detectable  state  is  not 
obtained  even  if  the  lens  is  driven  in  the  entire  range  (i. 
e.,  nearest  position  to  the  infinite  position)  by  the  search 
lens  driving,  the  lens  is  held  at  a  predetermined  position 
(nearest  position  or  infinite  position),  and  the  flow  ad- 
vances  to  step  (029).  In  this  step,  the  auxiliary  light  mode 
is  canceled,  the  light  projection  count  is  initialized,  and 
the  routine  is  ended.  In  this  manner,  when  the  focus  de- 
tection  operation  is  restarted  upon  completion  of  the 
search  operation,  focus  detection  is  performed  in  the  ab- 
sence  of  auxiliary  light.  When  an  optimal  defocus 
amount  is  detected,  focusing  is  performed  on  the  basis 
of  the  detected  defocus  amount.  On  the  other  hand, 
when  a  focus  undetectable  state  occurs  even  in  focus 
detection  without  use  of  auxiliary  light,  focus  detection 

is  performed  in  the  presence  of  auxiliary  light,  as  de- 
scribed  above.  If  a  focus  undetectable  state  is  still 
present,  auxiliary  light  is  projected  to  perform  focus  de- 
tection  again.  In  this  manner,  the  auxiliary  light  is  pro- 

5  jected  two  times  upon  completion  of  the  search  opera- 
tion,  thereby  performing  focus  detection.  If  a  focus  un- 
detectable  state  is  still  present,  focus  detection  in  the 
absence  of  auxiliary  light  is  then  performed. 
[0119]  In  the  above  embodiment  described  above, 

10  there  are  two  object  areas  at  the  center  of  the  frame. 
The  present  invention  is  more  effective  when  the 
number  of  central  object  areas  is  one,  as  a  matter  of 
course. 
[0120]  In  the  above  embodiment,  the  number  of  ob- 

15  ject  areas  to  be  excluded  from  area  selection  is  one. 
However,  a  plurality  of  areas  can  be  excluded,  depend- 
ing  on  an  arrangement  of  a  focus  detection  system,  to 
obtain  the  same  effect  as  in  the  present  invention. 
[0121]  If  a  plurality  of  auxiliary  light  beams  are  used 

20  and  have  different  illumination  patterns,  they  should  not 
be  simultaneously  projected.  Object  areas  which  are  not 
compatible  with  given  illumination  patterns  are  eliminat- 
ed  in  each  auxiliary  light  illumination  operation. 

1  .  A  focus  adjusting  apparatus  comprising: 

a)  a  sensor  circuit  (SNS-1  to  SNS-4)  having  a 
plurality  of  sensor  parts  each  of  which  inde- 
pendently  receives  a  light  from  a  different  area 
(RGN1  to  RGN4)  of  the  scene  and  detects  a 
focus  state  of  the  respective  area; 
b)  a  focus  adjusting  circuit  (PRS)  for  selecting 
a  sensor  part  from  said  plurality  of  the  sensor 
parts  and  for  performing  a  focus  adjustment 
based  on  the  selected  sensor  part; 

said  focus  adjusting  apparatus  being  charac- 
terized  by 

an  inhibition  circuit  for  inhibiting  the  selection  of 
a  predetermined  sensor  part  (SNS4a,  4b; 
RGN4)  when  auxiliary  light  is  projected  in  a  pre- 
determined  illumination  pattern, 
said  predetermined  sensor  part  being  not  in  a 
suited  light  receiving  position  with  respect  to 
the  illumination  pattern  of  the  auxiliary  light  to 
perform  proper  the  focus  detection  with  auxil- 
iary  light. 

2.  An  apparatus  according  to  claim  1  ,  characterized 
in  that 

said  plurality  of  sensor  parts  include  a  sensor 
part  (SNS-1  )  which  is  arranged  so  as  to  be  sub- 
stantially  perpendicular  to  the  illumination  pat- 

25 
Claims 

30 

35 

40 

45 

50 

9 



17 EP  0  653  655  B1 18 

tern  of  the  auxiliary  light  and  includes  a  sensor 
part  (SNS-4)  which  is  arranged  so  as  to  be  sub- 
stantially  in  the  same  direction  as  the  illumina- 
tion  pattern,  and  said  inhibition  circuit  inhibits 
the  selection  of  the  sensor  part  (SNS-4)  which  s 
is  arranged  in  the  same  direction  as  the  illumi- 
nation  pattern. 

3.  An  apparatus  according  to  claim  2,  characterized 
in  that  10 

said  sensor  part  which  is  in  the  same  direction 
as  the  illumination  pattern  extends  horizontally. 

15 
Patentanspriiche 

1.  Fokuseinstellungsgerat  mit 

a)  einer  Sensorschaltung  (SNS-1  bis  SNS-4)  20 
mit  einer  Vielzahl  von  Sensorteilen,  die  jeweils 
unabhangig  Licht  von  unterschiedlichen  Berei- 
chen  (RGN1  bis  RGN4)  der  Szene  empfangen 
und  einen  Fokuszustand  des  jeweiligen  Be- 
reichs  erfassen,  25 
b)  einer  Fokuseinstellungsschaltung  (PRS)  zur 
Auswahl  eines  Sensorteils  aus  der  Vielzahl  der 
Sensorteile  und  zur  Durchfuhrung  einer  Fokus- 
einstellung  auf  der  Grundlage  des  ausgewahl- 
ten  Sensorteils,  30 

gekennzeichnet  durch 

eine  Blockierschaltung  zum  Blockieren  der 
Auswahl  eines  vorbestimmten  Sensorteils  35 
(SNS4a,  4b;  RGN4),  wenn  Hilfslicht  in  einem 
vorbestimmten  Beleuchtungsmuster  projiziert 
wird, 
wobei  sich  das  vorbestimmte  Sensorteil  in  be- 
zug  auf  das  Beleuchtungsmuster  des  Hilfslicht  40 
nicht  in  einer  geeigneten  Lichtempfangspositi- 
on  zur  korrekten  Durchfuhrung  der  Fokuserfas- 
sung  mit  Hilfslicht  befindet. 

2.  GeratnachAnspruch  1,dadurch  gekennzeichnet,  45 
daB 

die  Vielzahl  der  Sensorteile  ein  Sensorteil 
(SNS-1  ),  das  derart  angeordnet  ist,  dal3  es  sich 
im  wesentlichen  senkrecht  zu  dem  Beleuch-  so 
tungsmuster  des  Hilfslichts  befindet,  und  ein 
Sensorteil  (SNS-4)  aufweist,  das  derart  ange- 
ordnet  ist,  dal3  es  sich  im  wesentlichen  in  der- 
selben  Richtung  wie  das  Beleuchtungsmuster 
befindet,  wobei  die  Blockierschaltung  die  Aus-  55 
wahl  des  Sensorteils  (SNS-4)  blockiert,  das 
sich  in  derselben  Richtung  wie  das  Beleuch- 
tungsmuster  befindet. 

3.  Gerat  nach  Anspruch  2,  dadurch  gekennzeichnet, 
daR  das  Sensorteil,  das  sich  in  derselben  Richtung 
wie  das  Beleuchtungsmuster  befindet,  horizontal 
verlauft. 

Revendications 

1  .  Dispositif  de  reglage  de  mise  au  point  comprenant  : 

a)  un  circuit  capteur  (SNS-1  a  SNS-4)  compor- 
tant  une  pluralite  de  parties  formant  capteurs 
dont  chacune  recoit  independamment  de  la  lu- 
miere  d'une  zone  differente  (RGN1  a  RGN4)  de 
la  scene  et  detecte  un  etat  au  point  de  la  zone 
respective  ; 
b)  un  circuit  (PRS)  de  reglage  de  mise  au  point 
destine  a  choisir  une  partie  formant  capteur 
dans  ladite  pluralite  de  parties  formant  cap- 
teurs  et  a  effectuer  un  reglage  de  mise  au  point 
en  se  basant  sur  ladite  partie  formant  capteur 
choisie  ; 

ledit  dispositif  de  reglage  de  mise  au  point 
etant  caracterise  : 

par  un  circuit  d'interdiction  destine  a  interdire  le 
choix  d'une  partie  (SNS4a,  4b  ;  RGN4)  formant 
capteur  predeterminee,  lorsque  de  la  lumiere 
auxiliaire  est  projetee  suivant  un  motif  d'eclai- 
rage  predetermine  ; 
en  ce  que  ladite  partie  formant  capteur  prede- 
terminee  n'est  pas  dans  une  position  appro- 
priee  de  reception  de  lumiere  par  rapport  au 
motif  d'eclairage  de  la  lumiere  auxiliaire  pour 
effectuer  correctement  la  detection  de  mise  au 
point  a  I'aide  de  la  lumiere  auxiliaire. 

2.  Dispositif  selon  la  revendication  1  ,  caracterise  en 
ce  que  ladite  pluralite  de  parties  formant  capteurs 
comprend  une  partie  (SNS-1)  formant  capteur  qui 
est  agencee  de  facon  a  etre  sensiblement  perpen- 
diculaire  au  motif  d'eclairage  de  la  lumiere  auxiliai- 
re,  et  comprend  une  partie  (SNS-4)  formant  capteur 
qui  est  agencee  de  facon  a  etre  sensiblement  dans 
la  meme  direction  que  le  motif  d'eclairage,  et  en  ce 
que  ledit  circuit  d'interdiction  interdit  le  choix  de  la 
partie  (SNS-4)  formant  capteur  qui  est  agencee 
dans  la  meme  direction  que  le  motif  d'eclairage. 

3.  Dispositif  selon  la  revendication  2,  caracterise  en 
ce  que  ladite  partie  formant  capteur  qui  est  dans  la 
meme  direction  que  le  motif  d'eclairage  s'etend  ho- 
rizontalement. 
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