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(54) (Title of the invention) Camera and image capture method therefor

(57) (Abstract) Explanatory diagram of the principles of the present invention (part 1)
(Problem) To provide a camera and camera image capture method 205

which allow anyone to easily take a photograph of obliquely

arranged objects such that all the objects are in focus.

(Means for solving) The object field of a camera is divided into 208
multiple blocks 205 through 208, distance measurement is 207 2
performed on each block, and the lens is moved to positions 201

through 204 such that the object image is focused for blocks 209 208 e

through 212 on the exposure surface corresponding to said blocks
in accordance with the distance measurement results.
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(Scope of patent claims)

(Claim 1) A camera characterized in that it comprises:

an image capture optical system;

a distance measurement area changing means for changing the area
in which distance measurement is performed in an object field,;

an exposure area changing means for changing the area in which
exposure is performed on an exposure surface in conjunction with
changing of the distance measurement area by said distance
measurement area changing means;

a distance measurement means for performing distance
measurement in each distance measurement area changed to by said
distance measurement area changing means; and

a focus adjustment means for adjusting said image capture optical
system to a focused state in accordance with the results of distance
measurement by said distance measurement means.

(Claim 2) A camera characterized in that it comprises:

an image capture optical system;

a distance measurement area changing means for changing the area
in which distance measurement is performed in an object field;

an exposure area changing means for changing the area in which
exposure is performed on an exposure surface in conjunction with
changing of the distance measurement area by said distance
measurement area changing means;

a distance measurement means for performing distance
measurement in each distance measurement area changed to by said
distance measurement area changing means; and

an exposure surface moving means for moving the exposure surface
in the direction of the optical axis of said image capture optical
system in accordance with the results of distance measurement by
said distance measurement means.

(Claim 3) A camera as set forth in Claim 1 or 2,

characterized in that said exposure area changing means moves a
slit in a direction orthogonal to the optical axis of said image
capture optical system over said exposure surface.

(Claim 4) A camera as set forth in Claim 1,

characterized in that changing of distance measurement area by said
distance measurement area changing means, changing of exposure
area by said exposure area changing means, distance measurement
by said distance measurement means and focusing by said focus
adjustment means are carried out continuously.

(Claim 5) A camera as set forth in Claim 2,

characterized in that changing of distance measurement area by said
distance measurement area changing means, changing of exposure
area by said exposure area changing means, distance measurement
by said distance measurement means and moving by said exposure
surface moving means are carried out continuously.

(Claim 6) A camera image capture method characterized in that an
object field of a camera is divided into multiple slit-shaped blocks,
distance measurement is performed on each block, and a focusing
process is performed on blocks of an exposure surface
corresponding to said blocks in accordance with the results of the
distance measurement.

(Detailed description of the invention)

(0001)

(Technical field of the invention) The present invention relates to a
camera, such as a silver halide film camera or digital camera,
especially to a camera capable of focusing on obliquely arranged
objects such that all the objects are in focus, without a need of
tilting.

(0002)

()]
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(Prior art) When capturing an image of obliquely arranged objects,
in order to take a photograph in which the entire picture is focused,
there is the technique of reducing aperture to increase depth of field,
or the technique of using camera/lens tilting in the case of a camera
or lens that has tilting functions.

(0003)

(Problem to be solved by the invention) However, if aperture is
reduced to increase the depth of field, the shutter speed becomes
relatively slower, so there is a risk of blurring. Furthermore, in the
case of a camera or lens with a tilting function, it is necessary to
visually confirm the tilting and the operation requires advanced
technical skill, and such cameras and lenses are by nature expensive
and cannot be said to be something that just anybody can use.
(0004) The present invention was made in light of such
circumstances and has the purpose of providing a camera and
camera image capture method which make it possible for anybody
to take a photograph of obliquely arranged objects such that all the
objects are in focus.

(0005)

(Means for solving the problem) To achieve the aforesaid purpose,
in the present invention, a camera is configured as indicated under
(1) through (5) below, and a camera image capture method is
configured as indicated under (6) below.

(0006) (1) A camera comprising: an image capture optical system; a
distance measurement area changing means for changing the area in
which distance measurement is performed in an object field; an
exposure area changing means for changing the area in which
exposure is performed on an exposure surface in conjunction with
changing of the distance measurement area by said distance
measurement area changing means; a distance measurement means
for performing distance measurement in each distance measurement
area changed to by said distance measurement area changing
means; and a focus adjustment means for adjusting said image
capture optical system to a focused state in accordance with the
results of distance measurement by said distance measurement
means.

(0007) (2) A camera comprising: an image capture optical system; a
distance measurement area changing means for changing the area in
which distance measurement is performed in an object field; an
exposure area changing means for changing the area in which
exposure is performed on an exposure surface in conjunction with
changing of the distance measurement area by said distance
measurement area changing means; a distance measurement means
for performing distance measurement in each distance measurement
area changed to by said distance measurement area changing
means; and an exposure surface moving means for moving the
exposure surface in the direction of the optical axis of said image
capture optical system in accordance with the results of distance
measurement by said distance measurement means.

(0008) (3) A camera as set forth under (1) or (2) above, wherein
said exposure area changing means moves a slit in a direction
orthogonal to the optical axis of said image capture optical system
over said exposure surface.

(0009) (4) A camera as set forth under (1) above, characterized in
that changing of distance measurement area by said distance
measurement area changing means, changing of exposure area by
said exposure area changing means, distance measurement by said
distance measurement means and focusing by said focus adjustment
means are carried out continuously.

(0010) (5) A camera as set forth under (2) above, wherein changing
of distance measurement area by said distance measurement area
changing means, changing of exposure area by said exposure area
changing means, distance measurement by said distance
measurement means and moving by said exposure surface moving
means are carried out continuously.
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(0011) (6) A camera image capture method wherein an object field
of a camera is divided into multiple slit-shaped blocks, distance
measurement is performed on each block, and a focusing process is
performed on blocks of an exposure surface corresponding to said
blocks in accordance with the results of the distance measurement.
(0012)

(Embodiments for carrying out the invention) Embodiments for
carrying out the present invention will be described in detail below
by using embodiment of a camera. It should be noted that the
present invention is not limited in form to a device and can also be
carried out in the form of a method as supported by the description
of the embodiment.

(0013)

(Embodiment) <Principle of operation> First, the operation
principle of the “camera” of the embodiment will be described with
reference to FIG. 1 through FIG. 4. FIG. 1 is a drawing illustrating
the relationship between object, lens and exposure surface in a
camera with tilting function. There are four objects 101, @ through
@, which are arranged obliquely in relation to the lens 102. Images
of these objects @ through @ pass through the lens 102 and are
formed on the exposure surface 103, but since the distance between
each object and the lens 102 varies from object to object, the
locations to be focused on, from A to D, are likewise arranged
obliquely to the lens 102. This state represents a state where the
lens 102 and the exposure surface 103 are not made parallel, in
other words, where they are focused on the exposure surface 103
by making use of tilting.

(0014) Conversely, if the lens and the exposure surface are parallel,
not all the objects will normally come into focus as-is. Thus, the
distance between the lens and the exposure surface is changed to
bring each object into focus, as shown by the schematic diagram in
FIG. 2. Here, the lens position is moved from 201 to 204. Namely,
when exposing the object 205, the lens is placed at position 201,
whereupon the image is formed at position 209. Furthermore, when
exposing the object 206, the lens is advanced to position 202. The
image is then exposed at position 210. For objects 207, 208, the
lens position is then similarly moved to 203, 204, and an image is
formed at positions 211, 212 correspondingly. The line on which
these images are arranged is a line perpendicular to the optical axis
of the lens. Namely, the obliquely arranged objects all come into
focus while the lens and exposure surface remain parallel.

(0015) Moving the lens in this manner makes it possible to focus on
obliquely arranged objects, but if the entire exposure surface is
remained to open in such time period, the overall photograph will
become blurry, so it is necessary to take a partial area from the
exposure surface and to move that area. When capturing an image
of objects arranged horizontally at different distances from the
camera, it is necessary to provide a vertical slit and move it in the
left-right direction in front of the exposure surface so as to match
the movement of the lens.

(0016) Next, the situation of focusing will be considered from the
standpoint of the exposure surface. When capturing an image of
four

(©))
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people arranged obliquely, the lens should be positioned at four
locations according to the distance of each object of the four people,
as shown in FIG. 3. Namely, when capturing an image of person
301, distance measurement is performed on area 305 within the
exposure surface and the lens is moved accordingly. Subsequently,
when an image of persons 302 through 304 are captured, distance
measurement is performed on areas 306 through 308 and the lens is
moved accordingly, and then image capture should be performed,
but two problems arise. One is that the exposure area needs to be
limited every time when moving the lens, and another is that the
lens needs to be moved continuously. Furthermore, in the event
when four parts’ image are captured with each part in focus as
shown in FIG. 3, then it will be in a situation such as four-fold
exposure, and in this situation image capture cannot be carried out
without accurate recognition of the each object of the four parts,
which is not a realistic approach.

(0017) Thus, in the present embodiment, the area in which distance
measurement is performed is used as the area in which exposure is
performed, and the lens is moved on the basis of the results of the
distance measurement. This is illustrated in FIG. 4, where 401 is the
entire exposure surface. 402 is a slit in front of the exposure surface.
Only the area of this slit 402 is exposed. Exposure is performed by
moving this slit 402 in the left-right direction. The area of this slit
402 is also used as the distance measurement area. Namely,
distance measurement is performed on the object field
corresponding to the area of this slit 402, the lens is moved on the
basis of the results of this distance measurement to achieve focus,
and at the same time, the area of the slit 402 is exposed. Moving slit
402 continuously makes it possible to take a photograph such that
the entire surface of the exposure surface 401 is in focus.

(0018) <System configuration of camera> FIG. 5 is a block
diagram illustrating the system configuration of the camera of the
present embodiment. In FIG. 5, data obtained through distance
measurement with an autofocus sensor AFS 501 is sent to a central
processing unit CPU 502. The CPU 502 operates a lens driving
motor LMOT 503 to move the lens L504 to a position where focus
is achieved. At the same time, it operates a slit driving motor
SMOT 505 to move the slit 506 to the exposure position in focus.
As a result, an image of the object is formed on the exposure
surface.

(0019) The instructions executed by the CPU 502 are based on a
program stored in ROM 510. RAM 511 is a component for storing
the work, etc. necessary when the CPU 502 executes calculation
processing.

(0020) A display DISP 508 displays various information of the
camera during operation, and a key operation section KEY 509
serves as a component by means of which a human inputs
instructions to the camera via the operation keys of the camera.
(0021) 512 is a bus line BL, which connects the above devices to
perform exchange of information.

(0022) It should be noted that either an active or a passive sensor
may be used as AFS 501, and distance measurement in the
aforementioned distance measurement area is performed on the
basis of known techniques.

(0023) <Image capture processing> The processing involved when
the shutter is depressed to capture an image will be described on the
basis of the flow chart of FIG. 6. This processing flow is stored in
ROM 510 in the form of a program. This processing starts when the
shutter button is depressed.
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First, in step 601 (labeled in the drawing as S601; same hereinafter),
the position on the image frame (object field) on which distance
measurement is to be performed first is initialized. The area in
which distance measurement is to be performed is always a portion
of the entire image frame that is to be imaged, so the position
thereof on the image frame is determined first. For example, if the
area on which distance measurement is to be performed is vertically
elongated, this may be positioned at the rightmost side of the image
frame. Next, proceeding to step 602, the position of the slit on the
exposure surface is also initialized. This position must be made to
correspond to the distance measurement position described above.
When the distance measurement area is at the right end of the
image frame, the exposure surface will be on the opposite left end,
so the slit is made to correspond to this position.

(0024) Next, proceeding to step 603, actual distance measurement
to the object is performed within the distance measurement area
described above. Proceeding to step 604, driving of the lens is
performed on the basis of the results of distance measurement and
the image of the object is focused on the exposure surface.
Furthermore, proceeding to step 605, the shutter is opened and
exposure of the exposure surface is performed. If distance
measurement, lens driving, the subsequently described distance
measurement area movement process and slit movement are
performed continuously, the shutter may be left open until
completion.

(0025) Next, proceeding to step 606, the distance measurement area
is moved. Furthermore, in step 607, the slit of the exposure surface
is similarly moved.

(0026) Proceeding to step 608, it is determined whether the entire
image capture area has been exposed or not, and if exposure has
been completed for the entire area, the process is moved to step 609,
the shutter is closed, and image capture is completed. If image
capture has not been completed, the process is returned to the
distance measurement processing of step 603 and the above process
is repeated.

(0027) Either a conventional silver halide film or the CCD of a
digital camera may be placed on the exposure surface of this
camera.

(0028) As explained above, it is possible to perform exposure with
suitable focus in any area by driving the lens for each distance
measurement area.

(0029) <Modifications> In the above-described embodiment, for
example as shown in FIG. 1, a case was envisioned where the
objects are arranged obliquely, but a photograph in which the
objects are in focus can be taken through the processing described

(FIG. 3)
Explanatory diagram of the principles of the present invention (part 2)
304 303 302 am
/ /[

308 307 306 30s

“
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above also in cases as shown in FIG. 7, where the objects 701, 702
are arranged in a circular arc in relation to the camera 703.

(0030) In the embodiment described above, a vertically elongated
slit was moved in the left-right direction to perform image capture
of objects arranged in the left-right direction, but depending on the
objects, there may be cases where the distance to such object differs
in the vertical direction. This may be a case, for example, as shown
in FIG. 8, where a short tree 802 in front, a taller tree 803 slightly
farther away, and a mountain 804 in the distance overlap in the
vertical direction in relation to the camera 801, and one wishes to
focus on all of these. For this case, a scheme should be employed
wherein the area in which distance measurement is performed is
made elongated in the left-right direction and the slit in front of the
exposure surface is also made elongated in the left-right direction.
A scene to be captured is shown in FIG. 9, where in order to bring
the short tree 802 in front, the taller tree 803 slightly farther away
and the mountain 804 in the distance into focus, the slit 901 should
be made horizontal and moved in the up-down direction.

(0031) Furthermore, in the embodiment described above, the lens
was moved according to the results of distance measurement, but
the invention is not limited to this and may also employ an
arrangement wherein the lens position is fixed and the exposure
surface is moved in the direction of the optical axis to achieve focus.
(0032)

(Effect of the invention) According to the present invention, as
described above, it becomes possible for anyone to easily take
photographs in which objects located at different distances are all in
focus.

(Brief description of the drawings)

(FIG. 1) A drawing illustrating the relationship between objects,
lens and exposure surface

(FIG. 2) Explanatory diagram of the principles of the present
invention (part 1)

(FIG. 3) Explanatory diagram of the principles of the present
invention (part 2)

(FIG. 4) Explanatory diagram of the principles of the present
invention (part 3)

(FIG. 5) Block diagram illustrating the system configuration of an
embodiment

(FIG. 6) Flow chart illustrating the operation of an embodiment
(FIG. 7) Drawing illustrating an example of objects

(FIG. 8) Drawing illustrating an example of objects

(FIG. 9) Drawing illustrating slit orientation and movement
direction when capturing an image of the objects of FIG. 8

(FIG. 4)

Explanatory diagram of the principles of the present invention (part 3)

402
401
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(FIG. 1) (FIG. 2)

Explanatory diagram of the principles of the present invention
(part 1)
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(FIG. 7) (FIG. 8)

Drawing illustrating an example of objects Drawing illustrating an example of objects
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