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as a main object, when an object area judged to be nearest to the camera is
selected as in the above se- BACKGROUND OF THE INVENTION
lection method, it is possible to focus on the person as the main object in
most cases. However, as for a Field of the Invention
5   rapidly moving object as in sport photographing, the main object is
usually present at the center of the The present invention relates to an
automatic fo-  frame In consideration of framing. When the nearest cus
control apparatus for detecting defocus amounts  object area Is simply
selected, an object which is not of a plurality of object areas within a
frame of a pho-  the main object, e.g., spectators In a car race, may be
tographic lens and for performing focus control of the   10  undesirably
set in an in-focus state. photographic lens.
Another method of selecting one of plural object areas Is to select areas
except for areas having im- Related Background Art
proper sensor outputs. Atypical example is a method of not selecting areas
having low contrast levels. In a conventional focus detection apparatus for
a   15  The latter method is effective when sensor out- camera, the
following method of detecting a defocus  puts are Improper due to the
low-contrast state. How- amount of an object is known well. Ught beams
emit-  ever, Improper sensor output values may also be ted from an object
and passing through different exit  caused by dust attached to the sensors.
In this case, pupil areas of a photographic lens are focused on a  a sensor
to which dust is attached cannot be non-se- pair of line sensors, and a
relative positional displace-  20  lected. ment between a pair of image
signals obtained by      In addition, In the method wherein an improper
photoelectrically converting an object image is ob-  sensor output Is not
selected to be used, when sensor tained, thereby detecting the defocus
amount of the  outputs become improper as outputs for performing object.
focus detection every time focus detection is per- In the above method,
since a pair of focus detec-  25  formed, an unstable AF operation may
occur. tion systems (optical systems and sensors) are used,  In addition,
document US-A-4 774 401 relates to only a defocus amount in one object area
within the  a light measuring device having an automatic focus frame is
detected. However, various methods are pro-  control mechanism including as
focus control modes posed wherein a plurality of detection systems are  a
one-shot type focus control mode and a servo type prepared to detect
defocus amounts of plural object  30  focus control mode. Afield to be
photographed is div- areas within the frame.                           ided
into a plurality of areas which are subjected to In the latter methods,
since plural object areas  light measurement, wherein a weight of each of
the are used, a pluralityof defocus amounts are detected.  pluralityof
areas is varied for light measurement in ao- However, when the number of
object areas to be fo-  cordance with the selection of one of the available
fo- cused In a camera is one or two (in the later case, fo-  35  cus
control modes. cusing is performed by an intermediate value of the
Moreover, document US-A-4 534 636 discloses defocus amounts of the two
object areas), an object  an automatic focusing device, wherein the light
being area is selected in accordance with a given technique,  reflected
from a scene comprising a plurality of ob- and focusing of the photographic
lens is performed by  jects is detected by a light sensor consisting of a
plur- the defocus amount of the selected area.      40  ality of light
detecting elements, thereby imaging the As a method of selecting the object
area, an ob-  scene onto the light sensor for being converted into a
jectareajudged as an objectarea nearest to the cam-  voltage signal In such
a mannerthat the voltage value era is generally selected.
Is Indicative of the distance between the device and The above selection
method may have the follow-  the respective object. By comparing the
voltage sig- ing drawback.                                45  nals from the
light detecting elements with a respec- In a single-lens reflex camera, an
automatic fo-  tive reference voltage, the nearest object is deter- cus
control (AF) method includes a mode (to be refer-  mined and focused. red
to as a ONESHOT mode hereinafter) for locking focusing unless a release
button is released once an  SUMMARY OF THE INVENTION in-focus state is
obtained, and a mode (to be referred   50 to as a SERVO mode hereinafter)
for always perform-  It is an object of the present invention to provide
ing focus control regardless of the in-focus or out-of-  a focus detection
apparatus or an automatic focusing focus state. The ONESHOT mode Is set
when a pho-  apparatus wherein an algorithm forselecting a prede- tographer
takes pictures of stationary objects, e.g., a  termined distance
measurement area from a plurality portrait or scene. The SERVO mode is set
when the   55  of distance measurement areas Is changed in accor-
photographer takes pictures of moving objects, e.g.,  dance with a camera
operating state such as an AF a sport game or car race.
mode to select a distance measurement area suitable In portrait
photographing dealing with a person  for each AF mode. 2    



3                  EP0438116B1                     4 This object is
accomplished with the features as  of the camera shown In Fig. 2; and
recited in claim 1.                                  Figs. 4A to 4G are
flow charts for explaining the Under the above object, according to one
aspect   operations of the camera shown in Fig. 2. of the application,
there Is provided a focus detection apparatus or an automatic focusing
camera wherein   5   DETAILED DESCRIPTION OF THE PREFERRED switching
between a first mode for performing focus  EMBODIMENT detection of an
object within a specific area selected from a pluralityof areas within a
frame uponselection  The present Invention will be described in detail of
the specific area and a second mode for perform-  with reference to an
illustrated embodiment. ing focus detection of an area having a
predetermined   io  Fig. 1 Is a flow chart schematically showing an focus
statewithin theframe upon selection of the area  embodiment of the present
Invention. having the predetermined focus state is performed in  In step
(001), focus detection to plural object accordance with a camera operating
state such as an  areas is performed to detect defocus amounts of the AF
mode.                                          respective areas. Under the
above object, according to one aspect  15  It is determined in step (002)
whetheran automat- of the application, there is provided an automatic fo-
Ic focusing (AF) mode is the ONESHOT mode or cus control apparatus wherein
a nearest object area  SERVO mode. When the ONESHOT mode is deter- is
selected In a ONESHOT mode, and an object area  mined, the flow advances to
step (003). at the center of the frame is selected in a SERVO    In step
(003), an area falling within the focus de- mode.
20  tectable area and having a defocus amount corre- According to one
aspect of the application, there  sponding to the nearest distance, i.e.,
the nearest is provided a focus detection apparatus or an auto-  area in
the focus detectable area, is selected from a matic focusing camera,
wherein when a defocus     plurality of areas. amount based on an output
from an AF sensor falls    When the AF mode Is determined to be the SER-
within a predetermined range, the defocus amount  25  VO mode in step
(002), the flow advances to step based on this sensor output is regarded to
be improp-  (004). er, and the sensor output Is set to be non-selective.
It Is determined In step (004) whether the center Under the above object,
according to one aspect  area of the plurality of object areas Is
detectable. If of the application, there is provided a focus detection  YES
in step (004), the flow advances to step (005), apparatus or an automatic
focusing apparatus,  30  and the center area is selected in step (005). If
NO in wherein when defocus amounts falling within the pre-  step (004), the
flow advances to step (006) to select determined range are continuously
detected as defo-  the nearest area from marginal detectable areas. cus
amounts based on sensor outputs upon repeated    After area selection in
steps (003), (005), and focus detection, these sensor outputs are regarded
to  (006) is completed, the defocus amount of the select- be improper and
non-selective.               35  ed area is defined as a final defocus
amount in step According to one aspect of the application, there  (007).
The photographic lens is driven on the basis of is provided a focus
detection apparatus or an auto-  the final defocus amount. matic focusing
camera, wherein when sensor outputs   As described above, when the AF mode
is the obtained upon repeated focus detection represent  ONESHOTmode, the
nearestobjectwithintheframe proper and Improper outputs and even If a
subse-  40  is focused. However, in the SERVO mode, the center quent sensor
output is a proper output, this sensor  object within the frame is focused.
Therefore, the output is regarded to be non-selective, thereby stabil-
main object suitable for the present photographic izing automatic focusing.
scene Is selected. The above and other objects, features, and ad-    In an
embodiment to bedescribed later, detection vantages of the present
invention will be described   45  of a defocus amount as a focusing state
is performed with reference to a preferred embodiment in conjunc-  as focus
detection. However, an object distance may tion with the accompanying
drawings.              be obtained as a focusing state of each area in
place of the defocus amount. BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 3 isavlewschematicallyshowing afocusde- 5o  tection apparatus
according to the embodiment of the Fig. 1 is a flow chart for explaining an
operation  present invention. of a main part of a focus detection apparatus
ac-  Afield view mask MSK has a cross-shaped cen- cording to the present
invention;             tral opening MSK-1 and vertically elongated end Fig.
2 is a diagram showing a circuit arrangement  openings MSK-2 and MSK-3. A
field lens FLDL com- of a camera to which the focus detection appara-  55
prises three portions FLDL-1, FLDL-2, and FLDL-3 tus of the present
invention Is applied;       respectively corresponding to three openings
MSK-1, Fig. 3 is an exploded perspective view showing a  MSK-2, and MSK-3
of the field view mask MSK. Adia- detailed arrangement of a focus detection
system  phragm DP consists of. four central openings, i.e, 3    



5                  EP0438116BI                    6 pairs of openings DP-la
and DP-lb and openings       The communication signal SO is a data signal
DP-lc and DP-1d; a pair of right openings DP-2a and  output from the
microcomputer PRS. The communi- DP-2b; and a pair of left openings DP-3a
and DP-3b.  cation signal SI is a data signal input to the microcom- The
areas FLDL-1, FLDL-2, and FLDL-3 of the field  puter PRS. The communication
signal SCLK is a sync lens FLDLhavefunctionsof respectivelyfocusing the   5
dock signal for the data signals SO and SI. opening pairs DP-1, DP-2, and
DP-3 near an exit pu-  Alens communication buffercircuit LCM supplies pil
of an objective lens (not shown). A secondary fo-  a power to a lens power
source terminal VL during an cusing lens AFL consists of four pairs, i.e.,
eight lens-  operation of the camera and serves as a communica- es AFL-1a,
AFL-1 b, AFL-4a, AFL-4b, AFL-2a, AFL-  tion buffer between the camera and
the lens when the 2b, AFL-3a, and AFL-3b. These lenses are located  10
selection signal CLCM from the microcomputer PRS behind the diaphragm DP at
positions respectively  is set at a high-potential level (to be referred to
as an corresponding to the openings. A sensor SNS com-  H level, whereas a
low-potential level Is referred to as prises four pairs, I.e., eight sensor
arrays SNS-la,  an L level hereinafter). SNS-1b, SNS-4a, SNS-4b, SNS-2a,
SNS-2b, SNS-         When the microcomputer PRS sets the selection 3a, and
SNS-3b. The sensor arrays respectively cor-  15  signal CLCM at H level and
outputs predetermined respond to the secondary focusing lenses AFL to re-
data as the signal SO In synchronism with the sync ceive images.
clock SCLK, the buffer circuit LCM outputs the sig- In the focus detection
system shown In Fig. 3,  nals SCLK and SO as buffer signals LCK and DCL
when a focal point of the photographic lens Is located  through
communication contacts between the cam- In front of a film surface, object
images formed on the  20  era and the lens. At the same time, a buffer
signal of respective sensor arrays are close to each other.  the signal DLC
from the lens LNS Is output as the sig- However, when the focal point of
the photographic  nal Si. The microcomputer PRS inputs the signal SI lens
is located behind the film surface, object images  as the lens data In
synchronism with the sync clock formed on the respective sensor arrays are
separated  SCLK from each other. Relative positional displacements of  25
A switch detection/display circuit DDR is selected these object images have
a predetermined relation-  when a signal CDDR is set at H level and is
controlled ship with defocus amounts of the photographic lens.  by the
microcomputer PRS by using the signals SO, When an appropriate arithmetic
operation Is per-  SI, and SCLK. That is, on the basis of data sent from
formed for a sensor output pair from each sensor ar-  the microcomputer
PRS, a display state of a camera ray pair, an out-of-focus amount of the
photographic  30  display member DSP is changed. The ON/OFF state lens,
i.e., a defocus amount, can be detected.   of each operation member of the
camera is signaled With the above arrangement, near the center of  to the
microcomputer PRS. the photographic or observing range of an objective  The
automatic focusing (AF) mode of the camera lens (not shown), a distance to
an object whose light  is set by detecting states of switches SWS through
amount distribution is changed In one vertical or hor-  35  the switch
detection circuit DDR under the control of izontal direction can be
measured. A distance to an  the microcomputer PRS. More specifically, when
a object located at a position corresponding to the per-  specific one of
the switches SWS Is set in an ON ipheral opening MSK-2 or MSK-3 except for
the cen-  state, the ONESHOT mode is set (I.e., once an in-fo- tral
openings of the field view maskcan also be meas-  cue state is set, the
focusing state is locked). How- ured.
4o  ever, when the specific switch is turned off, the SER- Fig. 2 is a
diagram showing a circuit arrangement  VO mode is set (i.e., focus control
is performed re- of a camera having the focus detection apparatus  gardless
of an in-focus or out-of-focus state). shown in Fig. 3, and the respective
components will  Switches SWI and SW2 are interlocked with are- be
described below.                              lease button (not shown).
Upon depression of the re- Referring to Fig. 2, a camera controller PRS
com-  45  lease button to the first step, the switch SWI is turned prises a
one-chip microcomputer including CPU    on. Upon depression of the release
button to the sec- (Central Processing Unit), ROM, RAM, and A/D con-  ond
step, the switch SW2 Is turned on. The micropro- version functions. The
microcomputer PRS performs  cessor PRS performs photometric and automatic
fo- a series of camera operations such as an automatic  cusing operations
in the ON state of the switch SWI. exposure control function, an automatic
focus control  50  The microcomputer PRS then performs exposure functions
and film winding/rewinding in accordance  control and the subsequent film
winding operation by with a camera sequence program stored in the ROM.
triggering the SW2. For this purpose, the microcomputer PRS communi-
The switch SW2 is connected to an "interrupt in- cates with peripheral
circuits in the camera body and  put terminal" of the microcomputer PRS.
Even if a a controller in a lens to control the respective circuits  55
program is running upon ON operation of the switch and lens operations by
using communication signals  SWl, the switch SW2 is turned on to generate
an in- SO, SI, SCLK, and communication selection signals  terrupt, so that
the main routine immediately transits CLCM, CSDR, and CDDR.
to a predetermined interrupt program. 4    



7                  EP0438116B1                    8 Aflim feed motor MTRI
and a mirror up/down and  trolled in accordance with an open loop, it does
not re- shutter spring charge motor MTR2 are rotated. In the  quire any
encoder. forward/reverse direction by drivers MDR1 and        An encoder
ENCZ Is attached to a zoom optical MDR2, respectively. Signals M1F, M1R,
M2F, and   system. The control circuit LPRS receives a signal M2R input
from the microcomputer PRS to the drivers   5   SENCZ from the encoder ENCZ
and detects a zoom MDRI and MDR2 are motor control signals.
position. Lens parameters corresponding to the re- Shutterfront and rear
curtain start magnets MGI  spective zoom positions are stored in the
control cir- and MG2 are energized by signals SMGI and SMG2   cult LPRS.
When a request is sent from the camera and gain transistors TRI and TR2,
and shuttercontrol  microcomputer PRS, a parameter corresponding to is
performed by the microcomputer PRS.       10  the present zoom position Is
sent to the camera. The switch detection/display circuit DDR, the mo-  A
photometric sensor SPC for exposure control tor drivers MDR1 and MDR2, and
shutter control are  receives light from an object through the photograph-
not directly associated with the present Invention, and  Ic lens. An output
SSPC from the photometric sensor a detailed description thereof will be
omitted.  SPC Is input to the analog input terminal of the micro- A control
circuit LPRS Is arranged in the lens. A   15  computer PRS. After the
analog signal is converted signal DCL input in synchronism with the control
cir-  into a digital signal, the digital signal is used for auto- cuit LPRS
is instruction data from the camera to the  matic exposure control in
accordance with a predeter- photographic lens LNS. A lens operation In
response  mined program. to this instruction data is predetermined. The
control  A driver SDR drives a focus detection line sensor circuit LPRS
analyzes the instruction In accordance  20  SNS. The driver SDR Is selected
when a signal CSDR with a predetermined sequence, controls focusing  is set
at H level, and Is controlled using the signals and the diaphragm, and
outputs an operating state  SO, SI, and SCLK by the microcomputer PRS.
(e.g., a drive state of a focus control optical system  Signals [err] and
[err] sent from the driver and a drive state of the diaphragm) of each
compo-  SDR to the sensor SNS are signals SELO and SEL1 nent of the lens
and various parameters (an open f-  25  from the microcomputer PRS. If
[err] = "L" and number, a focal length, and a coefficient of a move-  [err]
= "L", then the sensor array pair SNS-1 (SNS- ment amount of a focus
control optical system for a  la and SNS-lb) is selected. If [err] = "H"
and defocus amount) from the output DLC.             [err] = "L", then the
sensor array pair SNS-4 (SNS- This embodiment exemplifies a zoom lens as
the  4a and SNS-4b) Is selected. If [err] = "L" and [err] photographic
lens. When a focus control Instruction   30  = "H", then the sensor array
pair SNS-2 (SNS-2a and is sent from the camera, a focus control motor LTMR
SNS-2b) is selected. If [err] = "H" and [err] = "H" is driven by signals
LMF and LMR to move the focus  then the sensor array pair SNS-3 (SNS-3a and
SNS- control optical system in the direction of the optical  3b) Is
selected. axis, thereby performing focus control, in accordance  Upon
completion of storage, the signals SELO with a drive amount and a drive
direction which are  35  and SEL1 are properly set to send clocks [err] and
sent together with the focus control Instruction. A  [err] and Image
signals from the sensor array pair moving amount of the optical system is
detected by a  selected by the signals SELO and SEL1 [err] and
photocouplersothata pattern of a pulse plate rotated  [err] are
sequentially outputfroman output VOUT. In synchronism with the optical
system Is detected. An  Monitor signals VPI, VP2, VP3, and VP4 are out-
encoder ENCF for outputting pulses corresponding to  40  put from object
brightness monitor sensors (not the moving amount monitors a pulse signal
SENCF,  shown) located near the sensor array pairs SNS-l and the pulses are
counted by a counter in the control  (SNS-1a and SNS-1b), SNS-2 (SNS-2a and
SNS- circuit LPRS. When the count value from the counter  2b), SNS-3
(SNS-3a and SNS-3b), and SNS-4 (SNS- coincides with the moving amount sent
from the con-  4a and SNS-4b), respectively. When storage is start- trol
circuit LPRS, the control circuit LPRSsets thesig-  45   ed, voltages of
the monitor signals VPI, VP2, VP3, nals LMF and LMR at L level, thereby
controlling the  and VP4 are increased, so that storage control of the
motor LMTR.                                      respective sensor arrays
is performed. For this reason, once the focus control instruc-  Signals
[err] and [err] serve as reset signals tion is sent from the camera, the
microcomputer PRS  forthesensor. Signals [err] and [err]serve as image
serving as the camera controllerneed notcontrol lens  5o  signal read
clocks. Signals [err] driving until lens driving is completed. When a
request  are clocks for terminating storage of the respective is sent from
the camera, it is possible to send the con-  sensor array pairs. tent of
the counter to the camera.                   An output VIDEO from the
sensor driver SDR is When a diaphragm control Instruction Is sent  an image
signal obtained by calculating a difference from the camera, a known
stepping motor DMTR is  55  between an image signal VOUTfrom the sensor SNS
driven as a diaphragm drive motor In accordance with  and a dark current
output and by amplifying the dif- a stop-down count sent together with the
diaphragm  ference with a gain determined by the brightness of control
instruction. Since the stepping motor is con-  the object. The dark current
output represents an out- 5    



9                  EP0438116B1                     10 put value of pixels
shielded in the sensor array. The  celves image Information ofthe object
images formed driver SDR causes a capacitor to store an output by  on the
sensor arrays and performs predetermined fo- a signal DSH from the
microcomputer PRS and am-   cus detection operations, thereby detecting a
defocus plifies a difference between the output and the image  amount of
the photographic lens. signal. The output VIDEO is input to the analog
input   5  The automatic focus control apparatus of the terminal of the
microcomputer PRS. The microcom-  camera having the above arrangement will
be descri- puter PRS converts this analog signal into a digital  bed with
reference to the flow charts. signal and sequentially stores the digital
signals at  Fig. 4A is a flow chart showing an overall se- predetermined
addresses of the RAM.               quence of the camera. Signals /TINTE1,
/TINTE2, /TINTE3, and /TIN-   10  When a power Is supplied to the circuit
shown in TE4 representthat charges stored in the sensorarray  Fig. 2, the
microcomputer PRS starts the operation in pairs SNS-1 (SNS-1a and SNS-1 b),
SNS-2 (SNS-2a   stop (101) of Fig. 4A. In step (102), an operating state
and SNS-2b), SNS-3 (SNS-3a and SNS-3b), and       of the switch SWI turned
on upon depression of the SNS-4 (SNS-4a and SNS-4b) are optimal and stor-
release switch to the first step is detected. If the OFF age is completed.
Upon reception of these signals,  15  state of the switch SW1 is detected,
the flow advanc- the microcomputer PRS performs read access of the  es to
step (103), and variable flags are initialized. image signal.
However, when the ON state of the switch SW1 is de- A signal BTIME is a
signal for defining a gain de-  tected, the flow advances to step (104) and
the oper- termination timing of the image signal gain amplifier.  ation of
the camera is started. When the signal BTIME is set at H level, the driver
20  In step (104), an "AE control" subroutine such as SDR determines a read
gain of the corresponding   a photometric operation and detection of states
of va- sensor array pair from the monitor signals VPO to  rious switches
and displays is executed. Since the AE VP3.
control is not directly associated with the present In- Reference clocks
CKI and CK2 are supplied      vention, a detailed description thereof will
be omitted. from the microcomputer PRS to the sensor driver  25  When the
subroutine "AE control" Is completed, the SDR to generate the clocks [ERR]
and  flow advances to step (105). [err]
An "AF control" subroutine is executed in stop The microcomputer PRS sets
the communication  (105). Storage and focus detection operations and
selection signal CSDR at H level and sends a 'storage  automatic focus
control operations fordriving the lens start command" to the sensor driver
SDR to start stor-  30  are performed. When the subroutine "AF control" is
age of the sensor SNS.                            completed, the flow
returns to step (102), and the op- Object images formed on the sensors of
the four  erations in steps (104) and (105) are repeated until sensorarray
pairs are photoelectrically converted, so  the apparatus Is powered off.
that charges are stored in the photoelectric conver-  Although the flow
chart of this embodiment does sion element unit. At the same time, voltages
of the   35  not describe the release operation, the release oper- signals
VPI to VP4 for the brightness monitor sensor  ation Is not directly
associated with the release oper- of the sensors are increased. When the
voltages   ation, and a detailed description thereof will be omit- reach
predetermined levels, the sensordriverSDR in-  ted. dependently sets the
signals /TINTE1 to /TINTE4 at     Fig. 4B is a flow chart of the subroutine
"AF con- L level.                                    40  trol" executed in
step (105). Upon reception of these signals, the microcom-     When the
subroutine "AF control" is called, AF puter PRS outputs a predetermined
waveform to the  control from step (202) is executed through step clock
CK2. The sensordriverSDR supplies the clocks  (201). [err] and [err] to the
sensor SNS on the basis of the   It Is determined in step (202) whether the
AF dock CK2, and the sensor SNS outputs image sig-  45  mode is the ONESHOT
or SERVO mode. If the ONE- nals in response to the above docks. The
microcom-  SHOT mode is determined, the flow advances to stop puter PRS
converts the output VIDEO inputto its ana-  (203). log input terminal In
accordance with its A/D conver-  It is determined in step (203) whether the
previ- sion function in synchronism with the dock CK2 out-  ous focus
detection result represents an in-focus put thereby. The digital signals
are then sequentially  5o  state. If YES in step (203), the subroutine "AF
control" stored at predetermined addresses of the RAM.     is returned in
stop (204) without performing a new fo- Since the operations of the sensor
driver SDR  cus control operation. and the sensor SNS are disclosed as a
focus detec-   However, when it is determined in step (203) that tion
apparatus having two palm of sensor arrays by  the in-focus state is not
detected, or when the AF the present applicant In Japanese Laid-Open Patent
55   mode is the SERVO mode in step (202), the flow ad- Application No.
63-216905, a detailed description  vances to step (205) to perform a new
focus control thereof will be omitted.                          operation.
As described above, the microcomputer PRS re-     In step (205), a
subroutine "focus detection" for    11                 EP0438116B1
12 



detecting a defocus amount of each of the plurality of  amount is regarded
to be caused by dust, and the object areas is executed. A detailed focus
detection  corresponding area I Is regarded to be undetect- method is
described in Japanese Patent Application    able. No. 1-291130 filed by the
present applicant, and a de-  PHS3I flag: tailed description thereof will
be omitted.   5            This flag represents the following. The de-
Defocus amounts are detected in four object       focus amount within the
range of DEFAto DEFB areas In the embodiment of the present Invention.
in the object area I Is detected twice and the de- More specifically,
defocus amounts DEFI, DEF2,        focus amount is determined to be
undetectable. DEF3, and DEF4 are obtained from the object areas,
However, since a defocus amount falling outside respectively. Afocus
detectable or undetectable state  10  the range of DEFA to DEFB is detected
subse- is determined by a known method in accordance with    quently, a
defocus amountfalling within the range an Image signal contrast level and
the like.          of DEFA to DEFB is not determined to be unde- A
subroutine "judgement 1" Is determined in the    tectable thereafter. next
step (206). The "judgement 1" is a subroutine for  In step (304), if the
defocus amount DEF1 of the eliminating a detection result caused by dust
present  15  object area I falls within the range of DEFAto DEFB, in a
focus detection system (an optical system and a  the flow advances to step
(309). sensor).                                              In step (309),
the flag PHS1 i, i.e. the flag PHS11 The flow chart of the "judgement 1 is
shown in  is determined. If it Is already set, the flow advances Fig. 4C.
to step (313). When the "judgement 1 subroutine is called, the   20  In
step (313), since the defocus amount falling flow advances to step (302)
through step (301) in Fig.  within the range of DEFA to DEFB is detected
twice, 4C.                                                the flag PHS11 Is
cleared, and the PHS21 flag is then Stop (302) represents loop processing
for per-  set. In step (314), the sensor SNS-i, i.e., the object forming
operations for each of the four object areas.  area I is determined to be
undetectable, thereby com- Processing Is performed while a variable i
represent-  25  plating loop processing for the area 1. ing the area is
changed from 1 to 4.                  If the PHS11 flag is cleared instep
(309), the flow First, the variable I is set to 1, and the flow ad-
advances to step (310) to determine the flag PHS2i. vances to step (303).
If theflag PHS2i, i.e., the PHS21 flag issetin step In step (303), it is
determined whether focus de-  (310), the flow advances to step (314), and
the focal tection of the sensor SNS-i, i.e., the first object area   30
point of the object area 1 is determined to be unde- corresponding tothe
sensor SNS-1 is possible. If YES  tectable. When the PHS21 flag is cleared,
the flow in step (303), the flow advances to step (304). If NO  advances to
step (311) to determine the flag PHS3i in step (303), the loop for I = I Is
ended, the variable  If the flag PHS3i, i.e., the PHS31 flag Is set instep
I is set to 2, and the processing from step (303) is  (311), the area is
not determined to be undetectable, started again.
35  sothatthe flow is branched into loop processing (step If focus
detection Is possible, the flow advances  (302)) for the object area 1. to
step (304). In this case, it is determined whether a  If the PHS31 flag is
cleared in stp (311), a defo- defocus amount DEFi, i.e., the defocus amount
DEF1  cus amount of the area I falls within the range of of the firstobject
area falls within a predetermined de-  DEFAto DEFB forthefirst time, and
the flow advanc- focus range of DEFA to DEFB. DEFA and DEFB are  40  es to
step (312). In step (312), the PHS11 flag is set values determined by an
arrangement of a focus de-  to complete loop processing. tection system
(i.e., the optical system and the sen-  The flow returns to step (304). If
the detected de- sor). If dust is attached to the focus detection optical
focus amount of the object area I does not fall within system, and a dust
image is detected by the sensor,  the range of DEFAto DEFB, the
flowadvances to step a predetermined defocus amount is detected. When   45
(305). the detected defocus amount falls within the range of  The flag
PHS1i, i.e., the PHS1 I flag is deter- DEFA to DEFB, a defocus amount may
be the one      mined in step (305). If this flag is set, the PHS11 flag
caused by dust.                                   is cleared in step (308)
to complete loop processing Flags used in the processing loop (302) will be
for the area 1. described below.                              so      If
the PHS11 flag Is cleared in step (305), the PHS1i flag:
PHS2i flag, ie., the PHS21 flag is determined In step This flag represents
detection of a defo-  (306). If this flag is cleared, loop processing for
the cus amount within the range of DEFAto DEFB in  area I is completed.
Otherwise, as described above, the object area I once.
in order not to determine subsequent defocus PHS2i flag:
55   amounts in the area I to be undetectable or even if This flag
represents detection of a defo-  they fall within the range of DEFA to
DEFB, the flow cus amount within the range of DEFAto DEFB in  advances to
step (307). The PHS21 flag is cleared, the object area I twice. In this
case, the defocus  and the PHS31 flag is set, thereby completing loop 7
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processing for the area 1.                         tection of the sensor
SNS-i, i.e., an object area cor- When loop processing for the area 1 Is
complet-  responding to the sensor SNS-1 is possible. If YES in ed, the
flow returns to step (302), and the variable I  step (503), the flow
advances to step (506). is set to 2. The same loop processing as described
Flags used in the loop processing of step (502) above is performed for the
object area 2. When proc-   5   will be described below: essing for the
area 2 is completed, the same process- >   ing as described Is performed
for the areas 3 and 4.  ENOI: When all loop operations for the object areas
I to 4 are completed, the flow advances to step (315), the    This flag
represents thatfocus detection of the subroutine "judgement 1" is ended,
and the flow re-  10  object area I is temporarily possible. turns to the
main routine. The operations of the "judgement 1" subroutine  DISi: are
summarized as follows. It is determined whether a detected defocus amount
falls within a predater-       This flag represents that the object area I
be- mined defocus range in units of objectareas. If the de-  15  comes
undetectable after its focus detection Is tern- tected defocus amount falls
within this range twice,  porarily possible. Thereafter, even if this area
Is de- this amount is caused by dust within the focus detec-  tectable, it
Is determined to be undetectable. tion system, and the corresponding area
is deter-      When a distance measurement point whose fo- mined to be
undetectable. If a defocus amount is de-  cus detection is once possible
becomes undetect- tected to fall outside the predetermined range after  20
able, this point is determined to be undetectable even this amount falls
within the predetermined range    if it becomes detectable again. Upon
driving of the twice, no subsequent defocus amount falling within
photographic lens, the selection area Is changed, so the predetermined
range is determined not to be un-  that the oscillation state is prevented.
detectable.                                            Since the DISi flag,
i.e., DISI flag since the vari- Referring backto Fig. 4B, a description of
theflow   25  able I is set to 1, is set In step (506), the flow advances
chart will be continued.                           to step (508), and the
object area 1 corresponding to When the "judgement 1 subroutine Is
completed  the SNS-1 Is determined to be undetectable, thereby in step
(206), the "judgement 2" subroutine is execut-  completing loop processing
for the area 1. ed in step (207).                                     If
the DISI flag is cleared in step (506), the flow The "Judgement 2"
subroutine is a routine for pre-  30  advances to step (507). The focus
detection of the ob- venting lens driving from an oscillation state due to
a  ject area I becomes temporarily possible, and the focus detectable or
undetectable state upon driving of  ENO1 flag Is set. The loop processing
for the area I the photographic lens In an automatic focus control  is
completed. apparatus for performing focus control of the photo-  If the
focus detection of the object area I corre- graphic lens from the focus
detection results of the   35  sponding to the sensor SNS-1 is not possible
in step plurality of object areas.                         (503), the flow
advances to step (504). The "judgement 2" subroutine is shown In flow
If the ENOi flag, i.e., the ENOI flag is set In step charts of Figs. 4D and
4E.                         (504), the flow advances to step (505). Since
it Is de- When the "judgement 2" subroutine is called, op-  termined that
the object area I becomes undetect- erations from step (402) through step
(401) of Fig. 4D   40  able after focus detection of the object area 1 is
once are performed.                                     possible, the DIS1
flag is set Loop processing forthe In stp (402), the "JDGS subroutine is
executed.  object area I is completed. The "JDGS" subroutine is a
subroutine wherein      If the ENOI flag is kept cleared instep (504), loop
when a given object area is determined to be detect-  processing for the
area I is completed without per- able and then undetectable, even if the
given object  45  forming any operation. area is determined to be
detectable again, the area is  When loop processing of the object area 1 is
com- kept undetectable unless the release button is re-  pleted, the
variable i is changed in an orderof 2,3, and leased.
4. When the "JDGS" subroutine is called, loop proc-   When the loop
processing for all the object areas essing of step (502) is executed
through step (501) of  5o  is completed, the flow advances to stop (509),
the Fig. 4E.                                           "JDGS subroutine is
ended, and the flow returns to Step (502) represents loop processing for
per-  the main routine. forming the same operations as in step (302) in
units  When the "JDGS" subroutine is completed, the of object areas.
Processing Is repeated while the va-  flow returns to the flow chart of
Fig. 4D, and the flow riable ! is updated from 1 to 4.              55
advances to step (403). First, the variable i is set to 1, and step (503)
is  It is deternined In step (403) whether all the sen- executed.
sors (areas) are undetectable In accordance with the It is determined in
step (503) whether focus de-  execution result of the "JDGS" subroutine
executed in 8    15                  EP 0 438 116 B1                16 



step (402). If YES in step (403), the flow advances to  is determined. When
the mode Is the SERVO mode, step (404). After all the ENOi and DISi flags
are  the flow advances to step (607). However, when the cleared, the "JDGS"
subroutine Is executed again In  mode is the ONESHOT mode, the flow
advances to step (405). When focus detection of all the areas be-  step
(604). The AF mode Is preset In accordance with comes impossible upon
execution of the "JDGS" in   5   a state of a camera operation member In
the "AE con- step (402), focus detection may have become impos-  trol"
subroutine in step (104) of Fig. 4A. sible since all the areas are truly
undetectable in the  A case wherein the AF mode is the ONESHOT present
focus detection operation, or focus detection  mode will be described
below. may have become impossible due to the state of the    Step (604)
represents loop processing for per- flag DISI. The "JDGS" subroutine aims
at suppress-  10  forming operations in units of four object areas (sen-
ing an unnecessary oscillation operation of the pho-  sors). This
processing Is performed by updating the tographic lens caused by changing
the selection ob-  variable i representing the area (sensor) from I to 4.
ject area in accordance with a focus detectable or un-  A value of "1" is
set in the variable i first, and the detectable state. If focus detection
of all the areas is  flow advances to step (605). determined to be
impossible although a focus detect-  15  The "defocus renewal" subroutine
is a subroutine able object area is present, this operation is entirely
for comparing a defocus amount of a detectable area different from the true
purpose of focus detection.  with the final defocus amount DEF and
determining Therefore, flags for functioning the "JDGS" subrou-  a larger
one as the final defocus amount Aflow chart tine are temporarily cleared in
step (404), and the  of the "defocus renewal" subroutine is shown In Fig.
"JDGS" subroutine is executed in step (405).  20  4G. When all the object
areas are not undetectable in  When the "defocus renewal" subroutine is
called, step (403), or the "JDGS subroutine is executed in  operations from
step (702) are performed through step (405), the flow advances to step
(406). The   step (701) In Fig. 4G. "judgement 2" subroutine is ended, and
the flow re-   Since "1" Is set In SNS-i, i.e., SNS-1, it is deter- turns
to the main routine.                    25  mined in step (702) whether the
object area I is de- When execution of the 'Judgement 2" subroutine
tectable. If NO in step (702), no operation is per- is completed, the flow
transits tostep (208) In the flow  formed, and the flow advances to step
(705). The "de- chart of Fig. 4B.                                  focus
renewal" subroutine Is ended, and the flow re- The flow chart of Fig. 4B
will be described again.  turns to the main flow. It is determined In step
(208) whether all the sen-  30  If YES in step (702), the flow advances to
step sors, i.e., all the object areas are undetectable. If YES  (703) to
compare the defocus amount DEF1 of the in step (208), the flow advances to
step (214), and the  area 1 with the final defocus amount DEF. When the
"search lens driving subroutine is performed. When  DEF Is larger than the
DEFI, the subroutine is ended the contrast of the object Is low, and focus
detection  In step (705) without performing any operation. is impossible,
focus detection is executed while the   35  Otherwise, the flow advances to
step (704). photographic lens is driven. This control is disclosed  In step
(704), the defocus amount DEF1 of the inJapanese PatentApplication
No.61-160824, and a   area 1 is stored as thefinal defocus amount DEF. The
detailed description thereof will be omitted.      "defocus renewal"
subroutine Is ended in step (705). When all the object areas are not
determined to    When the defocus renewal" subroutine is ended, be
undetectable in step (208), the flow advances to  4o  the flow returns to
Fig. 4F. In loop processing of step step (209), and the "sensor select"
subroutine Is exe-  (604), the variable i representing the objectarea is
up- cuted.                                             dated to 2. The
"defocus renewal" subroutine In step The "sensor select" subroutine is a
subroutine for  (605) Is repeated. The same operations are also per-
selecting an object area for final focus control from a  formed for the
variables i of 3 and 4. plurality of detectable object areas (sensors), and
the   45  When loop processing of all the object areas is flow chart of
this subroutine Is shown in Fig. 4F.  completed in step (604), the flow
advances to step When the "sensor select subroutine is called,  (608), and
the "sensor select" subroutine Is ended. processing from step (602) is
performed through step  In the ONESHOT mode, In step (604), a detect- (601)
of Fig. 4F.                                  able object area having a
maximum defocus amount In step (602), -30 (mm) is stored as an initial
value  so  Is selected from all the detectable object areas and is in the
variable DEF representing the final defocus  set as a final defocus amount.
As described above, in amount. In this embodiment, when a defocus amount
this embodiment, since the defocus amount is posi- is positive, it
represents a far-focus state. However,  tive, it represents a far-focus
state. The final defocus when a defocus amount Is negative, it represents a
amount is the largest far-focus defocus amount. The near-focus state.
Therefore, the prescribed value of -  55  largest far-focus value Indicates
that the object area 30 (mm) represents a very large near-focus defocus
representing this defocus amount represents the pos- amount.
ition nearest to the camera. In the ONESHOT mode, In step (603), the
automatic focusing (AF) mode  focus control of the nearest object is
performed. 9    17                  EP 0 438 116 B1                 18 



When it is determined in step (603) that the AF  AF modes is not limited to
two. mode is the SERVO mode, the flow advances to step      In particular,
the AF mode need not be set by an (607).
external camera member. The camera itself may au- It is determined in step
(607) whether the sensor  tomatically set the AF mode in accordance with an
ob- SNS-1 or SNS-4, i.e., the object area I or 4 located   5   ject
condition (i.e., a stationary or moving object). at the center of the frame
is detectable, as described  In the above embodiment, the nearest object is
with reference to Fig. 3. If YES in step (607), the flow  selected in the
ONESHOT mode, and the central ob- advances to step (613). Otherwise, the
flow advanc-  ject is selected in the SERVO mode. However, a cen- es to
step (608).                                  tral object may be selected
even in the ONESHOT When the object area I or 4 located at the center  io
mode. of the frame Is detectable, the variable I representing  In the above
embodiment, a defocus amount is the area is set to 1 in step (613). The
"defocus renew-  detected. However, a distance to each object area al"
subroutine is executed in step (614). The variable  may be detected. In
this case, a separate photograph- i is set to 4 In step (615), and the
"defocus renewal"  icoptical system and a distance measurementoptical
subroutine is performed in step (616). In step (617),  15  system are
additionally arranged. the "sensor select" subroutine is ended. By
executing the operations in steps (613) to (616), a larger defocus amount
of the object area I or  Claims 4 is stored as the final defocus amount
DEF. When one of the defocus amounts of the object areas I and   20  1. An
automatic focusing apparatus for performing 4 is undetectable, the
detectable defocus amount is    a focus adjustment comprising: stored, as a
matter of course.                         a focus detection circuit (PRS)
for detecting a re- When both the object areas I and 4 are undetect-
spective focusing state of a plurality of respective able in step (607),
operations from step (608) are per-  different areas in a photographic
scene, formed. The variable i representing the object area is  25  a
selection circuit (PRS, SDR) for comparing sig- set to 2 in step (608), and
the "defocus renewal" sub-  nals representing the focusing states of the
re- routine is executed In step (609). The variable i is set  spective
areas and forselecting a focusing signal to 3 In step (610), and the
"defocus renewal" subrou-  according to predetermined selection conditions,
tine is performed again In step (611). The "sensor se-  an output circuit
(PRS, LCM) for outputting the lect subroutine is ended in step (612).
30       signal selected by said selection circuit (SDR) as The areas 2 and
3 set in step (608) or (610) are   a focus detection result, peripheral
object areas, as shown In Fig. 3.           a drive circuit (LPRS) for
driving an imaging opt- As described above, in the SERVO mode, when
ical system (LNS) on the basis of the output signal an object area located
atthe center of the frame Is de-  of said output circuit (PRS, LCM) and
performing tectable, the corresponding defocus amount is given  35  a
focusing operation, and as the final defocus amount. In this embodiment,
a focus mode setting circuit (DDR, PRS, SWS) since there are two central
object areas l and 4, when  having a first auto-focusing mode in which
focus both areas are detectable, the nearer area is selected  adjusting
operation is stopped after an in-focus as the final detectable area.
state is obtained and a second auto-focusing When the "sensor select"
subroutine" is ended,  40  mode in which, regardless of an in-focus or an
the flow returns to step (210) of Fig. 4B.             out-of-focus state,
the focus adjusting operation It is determined in step (210) whether the
photo-  Is repeated, graphic lens is set in an in-focus state on the basis
of  characterized by the final defocus amount. If YES in step (210), the
a selection mode setting circuit (SDR) for setting, flow advances to step
(213). The "in-focus display"  45  when the first auto-focusing mode is
selected, a subroutine is executed. An in-focus display within the  first
selection mode in which the focusing signal finder is performed. The "AF
control subroutine is    is selected by said selection circuit (PRS, SDR)
ended in step (215).                                   by comparison of the
focusing states of the re- If NO in step (210), the flow advances to step
spective areas and for setting, when the second (211) to drive the
photographic lens. In step (215), the   50  auto-focusing mode is selected,
a second selec- "AF control" subroutine is ended. Lens driving Is dis-
tion mode in which the focusing signal of a pre- closed in Japanese
PatentApplication No. 61-160824     defined area among the respective areas
Is se- filed by the present applicant, and a detailed descrip-  lected when
the focus detection at the predefined tion thereof will be omitted.
area is possible, and In which a signal of another In the above embodiment,
the four object areas  55  area is selected when the focus detection in the
are selectively switched to one of the two AF modes    predefined area is
Impossible. (ONESHOT and SERVO). However, the number of object areas Is not
limited to four, and the number of  2. An automatic focusing apparatus
according to 10    17                  EP0438116B1                     18 



When it is determined in step (603) that the AF  AF modes is not limited to
two. mode Is the SERVO mode, the flow advances to step      In particular,
the AF mode need not be set by an (607).
external camera member. The camera itself may au- It is determined in step
(607) whether the sensor  tomatically settheAF mode in accordance with an
ob- SNS-1 or SNS-4, i.e., the object area I or 4 located   5   ject
condition (i.e., a stationary or moving object). at the center of the frame
is detectable, as described  In the above embodiment, the nearest object is
with reference to Fig. 3. If YES in step (607), the flow  selected in the
ONESHOT mode, and the central ob- advances to step (613). Otherwise, the
flow advanc-  ject Is selected In the SERVO mode. However, a cen- es to
step (608).                                  tral object may be selected
even In the ONESHOT When the object area I or 4 located at the center  1o
mode. of the frame Is detectable, the variable i representing  In the above
embodiment, a defocus amount is the area is set to 1 in step (613). The
"defocus renew-  detected. However, a distance to each object area al"
subroutine Is executed in step (614). The variable  may be detected. In
this case, a separate photograph- i is set to 4 in step (615), and the
"defocus renewal"  ic optical system and a distance measurement optical
subroutine Is performed in step (616). In step (617),  15  system are
additionally arranged. the "sensor select" subroutine is ended. By
executing the operations in steps (613) to (816), a larger defocus amount
of the object area I or  Claims 4 is stored as the final defocus amount
DEF. When one of the defocus amounts of the object areas I and   20  1. An
automatic focusing apparatus for performing 4 Is undetectable, the
detectable defocus amount is    a focus adjustment comprising: stored, as a
matter of course.                         a focus detection circuit (PRS)
for detecting a re- When both the object areas 1 and 4 are undetect-
spective focusing state of a plurality of respective able in step (607),
operations from step (608) are per-  different areas In a photographic
scene, formed. The variable ! representing the object area is  25  a
selection circuit (PRS, SDR) for comparing sig- set to 2 in step (608), and
the "defocus renewal" sub-  nals representing the focusing states of the
re- routine is executed in step (609). The variable i is set  spective
areas and forselecting a focusing signal to 3 in step (610), and the
"defocus renewal" subrou-  according to predetermined selection conditions,
tine is performed again in step (611). The "sensor se-  an output circuit
(PRS, LCM) for outputting the lect" subroutine Is ended in step (612).
30      signal selected by said selection circuit (SDR) as The areas 2 and
3 set in step (608) or (610) are   a focus detection result, peripheral
object areas, as shown in Fig. 3.           a drive circuit (LPRS) for
driving an imaging opt- As described above, in the SERVO mode, when
ical system (LNS) on the basis of the outputsignal an object area located
at the center of the frame is de-  of said output circuit (PRS, LCM) and
performing tectable, the corresponding defocus amount is given  35  a
focusing operation, and as the final defocus amount. In this embodiment,
a focus mode setting circuit (DDR, PRS, SWS) since there are two central
object areas I and 4, when  having a first auto-focusing mode in which
focus both areas are detectable, the nearer area is selected  adjusting
operation is stopped after an in-focus as the final detectable area.
state is obtained and a second auto-focusing When the "sensor select"
subroutine" is ended,  4o  mode in which, regardless of an in-focus or an
the flow returns to step (210) of Fig. 4B.             out-of-focus state,
the focus adjusting operation It is determined in step (210) whether the
photo-  is repeated, graphic lens Is set in an in-focus state on the basis
of  characterized by the final defocus amount. If YES in step (210), the
a selection mode setting circuit (SDR) for setting, flow advances to step
(213). The "In-focus display"  45  when the first auto-focusing mode Is
selected, a subroutine Is executed. An In-focus display within the  first
selection mode In which the focusing signal finder is performed. The "AF
control" subroutine is   is selected by said selection circuit (PRS, SDR)
ended in step (215).                                   by comparison of the
focusing states of the re- If NO in step (210), the flow advances to step
spective areas and for setting, when the second (211) to drive the
photographic lens. In step (215), the   so  auto-focusing mode is selected,
a second selec- "AF control" subroutine is ended. Lens driving is dis-
tion mode In which the focusing signal of a pre- closed in Japanese
PatentApplication No.61-160824      defined area among the respective areas
is se- filed by the present applicant, and a detailed descrip-  lected when
the focus detection at the predefined tion thereof will be omitted.
area is possible, and in which a signal of another In the above embodiment,
the four object areas  55  area is selected when the focus detection in the
are selectively switched to one of the two AF modes    predefined area is
impossible. (ONESHOT and SERVO). However, the number of object areas is not
limited to four, and the number of  2. An automatic focusing apparatus
according to 10    19                  EP 0 438116 B1                  20 



daim 1, characterized in that in the first selection  hoit wird, mode a
signal representing a focusing state for    gekennzelchnet durch the
nearest object among respective signals is     eine
Auswahlbetriebsart-Einstellungsschaltung selected.
(SDR) zum Einstealien einer ersten Auswahlbe- 5      triebsart in der das
Fokussierungssignal durch 3. An automatic focusing apparatus according to
die Auswahischaltung (PRS, SDR) durch Ver- claim 1, characterized in that
in the second selec-  glelch der Fokussierungazustande derieweiligen tion
mode a signal representing a focusing state   Bereiche ausgewihIt wird,
wenn die erste auto- at a center area among different areas is select-
matische Fokussierungsbetriebsart ausgewAhit ed.
10      ist, und zum Elnstellen elner zweiten Auswahlbe- triebsart, in der
des Fokussierungssignal eines 4. An automatic focusing apparatus according
to        vorbestimmten Bereiches untar den jeweiligen claim 2,
characterized in that in the secondselec-  Bereichen ausgewAhit wird, wenn
die Fokussie- tion mode a signal representing a focusing state
rungserfassung in dem vordefinierten Beraich at a center area among
different areas is select-  1s  m6glich lst, und in der ein Signal eines
anderen ed.                                                Bereiches
ausgewahIt wird, wenn die Fokussie- rungserfassung in dem vordefinierten
Bereich 5. An automatic focusing apparatus according to        unm8glich
ist, wenn die zweite automatische Fo- claim 1, characterized In that said
selection circuit  kussierungsbetriebsart ausgewahlt ist. (PRS, SDR)
performs a selection by the first se-  20 lection mode for a respective
signal in another  2. Einrichtung zur automatischen Fokussierung ge- area
when the focus detection In the predefined    mA1 Patentanspruch 1, area Is
impossible in the second selection mode.   dadurch gekonnzelchnet, daB in
der ersten Auswahlbetriebsart ein einen Fo- 25      kusslerungszustand fOr
das nachstgelegene Ob- PatentansprOche
jakt wiedergebandes Signal unter entsprechen- den Signalen ausgewahlt wird.
1. Einrichtung zur automatischen Fokusslerung zum DurchfOhren einer
Fokussierunseinstellung   3. Einrichtung zurautomatischen Fokussierung ge-
mit:                                       30      maM Patentanspruch 1,
einer Fokussierungserfassungsschaltung (PRS)       dadurch gekennzolchnot,
daB zum Erfassen aines entsprechenden Fokussie-        in der zweiten
Auswahlbetriebsart ein einen Fo- rungazustandes aener Vielzahl jewells
unter-       kussierungazustand in einem Mittelbereich unter schiedlicher
Bereiche in einer fotographischen     verschiedenen Bereichen
wiedergebendes Si- Szene,                                     35      gnal
ausgewihit wird. aener AuswahIschaltung (PRS, SDR) zum Ver- gleichen von
die Fokussierungszustinde der je-  4. Einrichtung zur automatischen
Fokussierung ge- weiligen Berelche wiedergebenden Signalen und      maM
Patentanspruch 2, zum Auswahlen eines Fokussierungssignais ge-
dadurch gekennzelchnet, daB K>      mAS vorbestimmter Auswahlbedingungen,
40      in der zwelten Auswahlbetriebsart ein eanen Fo- einer
Ausgabeschaltung (PRS, LCM) zum Aus-         kussierungszustand in einem
Mittelbereich unter geben des von derAuswahischaltung (SDR) aus-
verschiedenen Bereichen wledergebendes Si- gewahIten Signals als ein
Fokussierungserfas-      gnal ausgewhit wird. sungsergebnis,
einerAnsteuerschaltung (LPRS) zum Anstbuern   45  5. Elnrichtung
zurautomatischen Fokusslerung ge- eines bildaufnehmenden optischen Systems
mM Patentanspruch 1, (LNS) auf der Grundlage des Ausgangssignals
dadurch geienzmelchnet, dall der Ausgabeschaitung (PRS; LCM) und zum
die Auswahischaltung (PRS, SDR) ine Auswahl Durchfihren eines
Fokussierungsvorgangs, und       durch die erste Auswahlbetriebsart fOr ein
jewel- sine   Fokussierungsbetriebsart-Einstellungs-  6o  liges Signal in
einem anderen Bereich durchfthrt, schaltung (DDR, PRS, SWS) mit elnerersten
au-      wenn die Fokussierungserfassung in dam vorbe- tomatischen
Fokussierungsbetriebsart, bel der      stimmten Bereich in der zweiten
Auswahlbe- der Fokussierungseinstellungsvorgang gestoppt      triebsart
unmdglich lst. wird, nachdem ain fokussierter Zustand erhalten ist, und
ainer zweitan automatischen Fokussle-  55 rungebetriebsart, in der,
ungeachtet eines fokus-  Revendications sierten oder aines
nicht-fokussierten Zustands, der Fokussierungsainstellungsvorgang wieder-
1. Appareil de mise au point automatique pour ef- 11 I     L|1|  11|1  Sl1
11111    
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miss au point comprenant:  4. Appareil de miss au point automatiquo selon
la un circuit (PRS) de d6tection de miss au    revendicatbon 2, caractrise
on ce que, dans le point pour d6tecter un 6tat respectif de miss au  second
mode de s6lection, un signal, represen- point d'une pluralit de zones
respectives diffe-  tant un etatfocalise au niveau d'une zone contra-
rentes dans une scene photographique,     s       le parmi differentes
zones, est s6lectionn6. un circuit de selection (PRS, SDR) pour comparer
des signaux repr6sentant les 6tats de  5. Appareil de miss au point
automatique selon la miss au point des zones respectives et pour s6-
revendication 1, caract6rise en ce quo lodit circuit lectionner un signal
de miss au point en fonction  de selection (PRS, SDR) effectue une
s6lection de conditions pred6terminees de selection,  10    par le premier
mode de slection pour un signal un circuit de sortie (PRS, LCM) pour deli-
respectif dans une autre zone lorsque la dhtec- vrer le signal selectionne
parledit circuit de sleoc-  tion de miss au point dans la zone pr~definib
est tion (SDR) sous la forms d'un resultat de dtec-   impossible dans le
second mode de selection. tion de miss au point un circuit de commando
(LPRS) pour  15 commander un systeme optique (LNS) de vbsua- llsation sur
la base du signal de sortiedudit circuit de sortie (PRS, LCM) et pour
effectuer une ope- ration de miss au point et un circuit (DDR, PRS, SWS)
detablisse-  20 j...>   ment de mode de miss au point ayant un premier mode
de miss au point automatique dans loqusl l'op6ration de reglage de miss mu
point est arre- teo apres qu'un etat focalise est obtbnu et un se- cond
mode de miss au point automatique dans le-  25 quel, qu'il s'agisse d'un
6tat focalise ou d'un etat defocalise, I'operation de r~giage de mise mu
point est repetea, caractirisi par un circuit (SDR) d'etablissement de mode
3o de selection pour 6tablir, lorsque Is promiermode de mise au point
automatique est sblectionne, un premier mode de selection dans lequel Is
signal de mise au point est selectionne par ledit circuit de selection
(PRS, SDR) par comparaison des  35 etats de mise au point des zones
respectives et pour etablir, lorsque ls second mode de mise mu point
automatique est selectionne, un second mode de selection dane lequel Is
signal de miss K.>     mu point d'une zone predefinle parmi lee zones  40
respectives est selectionne lorsque Ia d~tection de miss au point au niveau
de la zone predffinis est possible, et dane lequel un signal d'une autre
zone est selectionne lorsque la d~tection de miss mu point dans la zone
predefinie est impossible.  45 2. Appareil de miss au point automatique
selon la revendication 1, caracterise en cs quo, dans le premier mode de
selection, un signal represen- tant un etat focalbse pour lobjet le plus
proche,  50 parmi les signaux respectifs, est eilectionne. 3. Appareil de
mise au point automatique selon la revendication 1, caracterise en ca que,
dans le second mode de selection, un signal, represen-  55 tant un
etatfocalise au niveau de la zone centrale parmi differentes zones, est
selectionnd. 12    


