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Description

TECHNICAL FIELD

[0001] Apparatuses and methods consistent with as-
pects of the present disclosure relate generally to a single
lens reflex camera and a photographing method thereof,
and more particularly, to a single lens reflex camera hav-
ing a focus detecting apparatus capable of automatic de-
tection of a focus of a subject and a photographing meth-
od thereof.

BACKGROUND OF RELATED ART

[0002] A wide variety of multimedia applications cur-
rently available on-line, e.g., from the Internet, allows us-
ers to upload and share photographs taken with a variety
of multimedia apparatuses on-line, e.g., through Internet
blogs. With such renewed interests in taking and sharing
photographs, camera ownership has also seen a sharp
rise in the recent years.
[0003] Cameras may broadly be classified as single-
lens reflex (SLR) cameras, twin-lens reflex (TLR) cam-
eras or rangefinder (RF) cameras according to the type
of viewfinder used.
[0004] An SLR camera has only a single lens through
which users may both view and capture the image of a
subject. Light passing through the single lens is reflected
by a mirror at approximately 90° angle so that users can
view the subject with his or her eyes through the view-
finder. Accordingly, SLR cameras advantageously pro-
vides a user with an instant feedback through the view-
finder of whether the subject is in focus or of how clearly
a scene can be viewed in the foreground in relation to
the background.
[0005] A TLR cameras include separate lenses for tak-
ing photographs and for the viewfinder, and tend to be
relatively expensive and medium-sized cameras.
[0006] An RF camera has an additional viewfinder for
displaying an image that is similar to the image captured
by the objective lens. However, since the viewfinder of
the RF cameras is not optically coupled to the object lens,
no change appears on the viewfinder screen even when
the focus of the objective lens and/or the iris changes.
RF cameras generally tend to be small cameras.
[0007] While the three camera types have each been
in use to varying extents, SLR cameras have been the
generally preferred choice for those prefer the viewing
of the images as they would be captured by the camera.
In the digital era, digital SLR (DSLR) cameras have sim-
ilarly become widely popular.
[0008] A modem camera typically includes an auto-
matic focusing (AF) detecting function, which enables
automatic focus adjustment. An AF system generally
measures the distance between two images formed on
an AF sensor, calculates how far the object lens should
be moved to make the subject in focus based on the
measured distance, and moves the lens until the subject

is in focus.
[0009] The focus area of a conventional SLR camera
is limited to the central portion of the photographed image
due to the optical asymmetry. However, a typical user
desires a broader focus area as a preferred feature in a
modem SLR camera.
[0010] Unfortunately, however, when the focus area is
broadened, e.g., to encompass the entire image, the op-
tical asymmetry also increases, and therefore the result-
ing focus of the image becomes off towards the edges
of the image.
[0011] As an attempt to address this issue, a lens may
be added to an SLR camera. However, there may be
spatial limitations in a camera that may make addition of
a lens difficult.
[0012] An SLR camera that offers a broad focus area
while addressing the optical asymmetry without requiring
an additional lens is thus desired.
[0013] Document EP 1 936 955 A2 discloses an auto
focusing sensor having pixels of different sizes.

SUMMARY OF THE DISCLOSURE

[0014] The invention is defined by the appended
claims. Embodiments and examples not falling within the
scope of the claims are not to be considered part of the
invention and are included for illustrative purposes only.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Various aspects of the present disclosure will
become apparent and more readily appreciated from the
following description of the embodiments, taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a schematic view illustrating the structure
of a single lens reflex (SLR) camera according to an
embodiment of the present disclosure;
FIG. 2 is a block diagram illustrating relevant com-
ponents of a single lens reflex (SLR) camera accord-
ing to an embodiment of the present disclosure;
FIG. 3 is a schematic view illustrating the structure
of a focus detecting apparatus that may be employed
in an SLR camera according to an embodiment of
the present disclosure;
FIG. 4 is a flow chart illustrative of the method of
operating an SLR camera according to an embodi-
ment of the present disclosure;
FIG. 5 is a diagram illustrative of the sampling levels
for each pixel output from an AF sensor according
to an embodiment of the present disclosure;
FIG. 6 is a diagram illustrative of the method of de-
tecting the focus in an SLR camera according to an
embodiment of the present disclosure; and
FIG. 7 is a diagram illustrative of the method of de-
tecting the focus in an SLR camera according to an-
other embodiment of the present disclosure.
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DETAILED DESCRIPTION OF SEVERAL EMBODI-
MENTS

[0016] Several embodiments of the present disclosure
are described below in detail with reference to the ac-
companying drawings. While certain descriptions of the
embodiments, such as details of construction, elements,
features, configurations and/or arrangements, are pro-
vided by way of examples in order to assist in a compre-
hensive understanding of the embodiments, those of or-
dinary skill in the art will recognize that various changes
of and modifications to the embodiments can be made
without departing from the scope of the aspects of the
disclosure. Also, well-known functions or constructions
may be omitted to provide a clear and concise description
of the embodiments without obscuring the same in un-
necessary details
[0017] FIG. 1 is a schematic view illustrating the struc-
ture of a single lens reflex (SLR) camera according to an
embodiment of the present disclosure. As illustrated in
FIG. 1, an SLR camera according to an embodiment may
include an objective lens 110, an iris 115, a mount 120,
a main mirror 130, a sub mirror 140, an auto focusing
(AF) module 150, a focal plane shutter 160, an image
pickup area 170, a focusing screen 180, a penta prism
185 and an eyepiece 190.
[0018] The objective lens 110 receives light from a sub-
ject, and forms an image on the image pickup area 170.
The objective lens 110 may include a plurality of lenses
arranged as one or more optical groups according to their
respective functions.
[0019] The objective lens 110 may further include an
image stabilizer (IS) (not shown) and an AF motor (not
shown). The IS may mitigate the blurring or otherwise
undesirable effects on the image quality of the photo-
graph when the camera is moved while taking the pho-
tograph, for example, due to the shaking of the user’s
hand. The AF motor receives AF information from the AF
module 150, and moves the lenses for focusing accord-
ing to the received AF information.
[0020] The objective lens 110 may include an iris 115.
The iris 115 adjusts the amount of light passing through
the objective lens 110, and thus may also affect the depth
of field. For example, if the iris 115 is widened, a larger
amount of light may pass through the objective lens 110
resulting in a brighter picture. However, the widened iris
115 also enlarges the lens aperture so the depth of field
of the resulting photograph may be reduced. On the other
hand, if the iris 115 is narrowed, a smaller amount of light
may pass through the objective lens 110 so that a pho-
tograph of lower brightness can be obtained. The nar-
rowed iris 115 reduces the lens aperture so the depth of
field of the resulting photograph may increase.
[0021] The iris 115 may be disposed between the plu-
rality of lenses so that images may be formed by the
plurality of lenses. In particular, an entrance pupil and an
exit pupil may be formed in the optical system. The en-
trance pupil is usually a virtual image formed by a lens

or lenses disposed in front of the iris 115 (i.e., between
the subject and the iris) while the exit pupil is also usually
a virtual image formed by a lens or lenses behind the iris
115 (i.e., between the iris and the image pickup area).
The exit pupil relates to the image that is adjusted by the
brightness adjustment function of the iris 115, and may
thus be important for adjusting the brightness of photo-
graphs, and for performing the AF function.
[0022] The mount 120 connects the objective lens 110
to the camera body. The mount 120 may additionally align
the center of the image pickup area 170 with the optical
axis of the objective lens 110. The mount 120 may be
detachably mounted in the camera in order to allow in-
terchanging of the lenses.
[0023] The mount 120 may include a lens mount 123
and a body mount 126. The lens mount 123 is engaged
with the body mount 126 so that the objective lens 110
may be held in the camera body.
[0024] The mount 120 may additionally adjust the back
focus of the objective lens 110, and may transfer certain
information between the objective lens 110 and the cam-
era body.
[0025] The main mirror 130 allows some light to pass
therethrough and reflects the remainder of the light. Spe-
cifically, the main mirror 130 reflects some of the light
passing through the objective lens 110 to the focusing
screen 180 so that a user can view the subject image
formed on the focusing screen 180 through the eyepiece
190. The light transmitted through the main mirror 130 is
used for the focus detection.
[0026] The DSLR camera may perform certain
through-the-lens (TTL) functions using the main mirror
130. The TTL functions may include, for example, a TTL
viewfinder function, a TTL metering function and a TTL
distance measurement function, which are performed us-
ing light passing through the objective lens 110.
[0027] A TTL viewfinder refers to a viewfinder that en-
ables a user to view an image being captured by reflecting
the light passing through the objective lens 110. The TTL
metering function is performed to measure the brightness
of the image being captured using the light passing
through the objective lens 110. The TTL metering func-
tion may be used in auto exposure (AE) adjustments.
The TTL distance measurement function is performed to
adjust the focus on the subject using the light passing
through the objective lens 110, and may be used for the
AF detection.
[0028] The sub-mirror 140 may reflect the light that has
passed through the main mirror 130 so that the light is
reflected by the sub-mirror 140 or by the main mirror 130,
and falls incident on the AF module 150. To achieve this,
the sub-mirror 140 may be disposed at an acute angle
(namely, greater than 0° and less than 90°) with respect
to the main mirror 130. The sub-mirror 140 may be dis-
posed perpendicular to the optical axis of the light passing
through the objective lens 110, or may be disposed so
that the light reflected by the sub-mirror 140 may be re-
reflected by the main mirror 130.
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[0029] By disposing the sub mirror 140 behind the main
mirror 130, e.g., in the configuration described above, a
single optical apparatus that reflects the light passing
through the main mirror 130 back towards the main mirror
or toward the AF module 150 may be realized. So con-
figured optical apparatus can provide the light to the AF
module 150.
[0030] The AF module 150 determines whether the
subject is in focus under the control of a control unit 270
which will be explained later. If the subject is out of focus,
the AF module 150 transmits a driving signal to the AF
motor (not shown) of the objective lens 110 under the
control of the control unit 270, so that the subject is in
focus. A more detailed description regarding the AF mod-
ule 150 will be given later with reference to FIG. 3.
[0031] The focal plane shutter 160 may be disposed
immediately in front of the image pickup area 170 and
adjacent to a focal plane of the camera body. The focal
plane shutter 160 may be implemented as a pair of black
curtains (which may be, e.g., covered by rubbers or metal
layers), which are referred to as a front curtain and a rear
curtain. During a photographing operation, the front cur-
tain of the focal plane shutter 160 opens so that the image
pickup area 170 is exposed to light, and the rear curtain
thereof closes so as to shield the image pickup area 170
from light. With a focal plane shutter 160 described
above, the shutter speed may be adjusted using the time
difference between the closing of the front curtain and
the rear curtain. The front curtain and the rear curtain
may be arranged to travel either vertically or horizontally,
but may desirably be arranged to travel vertically.
[0032] The focal plane shutter 160 of the above de-
scribed type may offer the advantages of allowing the
use of interchangeable lenses, of the use of lenses with
large aperture, of being easily implementable as a high-
speed shutter, and of being usable together with an ex-
tension ring and a converter. However, the focal plane
shutter 160 may have the disadvantages that exposure
unevenness could occurs because of the shutter speed
changes while the curtains of the focal plane shutter 160
travel across the focal plane. In addition, it may be almost
difficult to implement a high-speed shutter at a shutter
speed of 1/250 second or faster in stroboscopic synchro-
nization.
[0033] The focal plane shutter 160 may alternatively
be, for example, a lens shutter, a Thornton shutter or a
light value shutter.
[0034] The image pickup area 170 is the section in
which the subject image is acquired by exposure to light.
In the case of a film camera, a film is placed on the image
pickup area 170, and in the case of a digital camera,
image sensors are disposed on the image pickup area
170. In the following description, an image pickup area
170 of a DSLR camera is described by way of an exam-
ple.
[0035] Image sensors for acquiring the subject image
are disposed in the image pickup area 170 of the DSLR
camera. Image sensors generally used in digital cameras

may include, for example, charge-coupled devices
(CCD) and complementary metal-oxide-semiconductors
(CMOS) sensors, which may differ in their operational
methods being used, but may have substantially the
same basic principle.
[0036] The focusing screen 180 may include a mat
plane and a fresnel lens. The mat plane may be disposed
at a position optically equivalent to the focal plane during
the photographing operation, and thus may display the
same image as the captured image. The fresnel lens col-
lects light that has passed through the mat plane, so that
a user may view a much brighter image through the eye-
piece 190.
[0037] The penta prism 185 is a five-sided reflecting
prism. The penta prism 185 changes left and right invert-
ed images formed on the focusing screen 180 to normal
images. Accordingly, a user can view through the view-
finder a framed image in the same form as the subject
image is observed with the naked eye of the user.
[0038] The eyepiece 190 may form a virtual image ap-
proximately 1 meter in front of the lens, so as to allow
the user to view the image formed on the focusing screen
180. Thus, the user can view an image to be captured
through the eyepiece 190.
[0039] FIG. 2 is a block diagram illustrating an SLR
camera according to an embodiment of the present dis-
closure.
[0040] Referring to FIG. 2, an SLR camera 200 accord-
ing to an embodiment may comprise a lens unit 210, an
image pickup unit 220, a signal processing unit 230, a
storage unit 250, a display 240, an AF module 260 and
a control unit 270.
[0041] The lens unit 210 may further include a zoom
lens for enlarging or reducing the size of the subject (not
shown), a focus lens for adjusting the focus of a subject
(not shown) and an iris 115 (see FIG. 1) for adjusting the
amount of light, and may be configured to receive a light
signal from an external subject.
[0042] The image pickup unit 220 may include an im-
age pickup element that converts the light received
through the lens unit 210 into an electrical signal, and
may output the electrical signal.
[0043] The signal processing unit 230 may perform a
signal processing operations such as, for example, ad-
justing the gain, removing noise, compensating gamma,
separating the brightness signal and/or compressing an
image signal, on the electric signal output from the image
pickup unit 220. The signal processing unit 230 may dis-
play the signal-processed image on the display 240, and
may store the images in the storage unit 250. Herein, the
display 240 may be referring to at least a portion of the
view finder.
[0044] The AF module 260 may detect the state of the
focus of the subject being photographed under the con-
trol of the control unit 270, and may transmit or cause
the control unit 270 to transmit a driving signal to the AF
motor (not shown) to reposition the objective lens 110 so
that the subject becomes in focus.
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[0045] As further described below in greater detail, the
control unit 270 according to an embodiment of the
present disclosure may adjust the sizes of the pixels of
the sensors of the AF module 260 to vary on the basis
of the location of each pixel relative to the sampling levels
of the image output from the AF module 260. The control
unit 270 may compensates the sampling levels with ref-
erence to the adjusted pixel size, and may adjust the
focus by performing a correlation operation of the com-
pensated sampling levels of the two images output from
the AF module 260. While a detailed structure of the con-
trol unit 270 is not depicted in FIG. 2, as would be readily
understood by those skilled in the art, the control unit 270
may be, e.g., a microprocessor, a microcontroller or the
like, that includes a CPU to execute one or more com-
puter instructions to implement the various control oper-
ations herein described and/or control operations relating
to other components of the SLR camera, and to that end
may further include a memory device, e.g., a Random
Access Memory (RAM), Read-Only-Memory (ROM), a
flesh memory, or the like, to store the one or more com-
puter instructions.
[0046] Hereinafter, the focus detecting process by the
AF module 260 and the control unit 270 according to an
embodiment of the present disclosure will be described
in greater detail with reference to FIG. 3. FIG. 3 illustrates
in greater detail the focus detecting device of the SLR
camera according to an embodiment of the present dis-
closure. For the sake of brevity, descriptions of those
features previously described in reference to FIG. 1 are
not repeated.
[0047] The example of the focus detecting device
shown in FIG. 3 is of a phase difference detection type.
Referring to FIG. 3, the AF module 260 according to an
embodiment may include a field lens 151, a reflective
mirror 152 (see FIG. 1), a visual field mask 153, a sep-
arating lens 154, a filter 155 (see FIG. 1) and an AF sen-
sor 156.
[0048] The field lens 151 may perform the functions of
collecting the light incident on the AF module 260, and
of projecting an image of the exit pupil of the objective
lens 110 onto the visual field mask 153.
[0049] The reflective mirror 152 (see FIG. 1) reflects
the light incident on the AF module 260 through the field
lens 151 towards the AF sensors 156. The reflective mir-
ror 152 may be provided according to an embodiment to
change the light path, for example, in order for an efficient
utilization of the space in the camera body.
[0050] The visual field mask 153 may divide the light
formed on the AF sensor 156 into two beams, and to that
end may have two slit-like apertures as illustrated in FIG.
3.
[0051] The separating lens 154 may cause the two
beams passing through the visual field mask 153 to form
images on the AF sensors 156, and to that end may in-
cludes two convex lenses as illustrated in FIG. 3.
[0052] The filter 155 (see FIG. 1) may filter out the light
having frequencies other than those in the visible spec-

trum, in order to prevent errors that may occur by oper-
ating the AF sensor 156 with light frequencies of the non-
visible spectrum. For example, the filter 155 maybe an
infrared ray cut filter for filtering out the infrared rays.
[0053] The AF sensor 156 may include a plurality of
photoelectric elements. The plurality of photoelectric el-
ements may be arranged in pairs in a certain portion of
the AF sensor 156 that corresponds to a specific position
of the AF area. Examples of photoelectric elements may
include a photodiode, for example. A plurality of photo-
diodes may be disposed in the AF sensor 156. A pixel
as that term is referenced hereinafter refers to a unit sens-
ing area of the AF sensor 156, which may include one or
more photodiodes or the sensing area of one or more
photodiodes.
[0054] The AF sensor 156 may perform sampling of
the analog signal corresponding to the two light beams
that have passed through the visual field mask 153 by
converting the light beams into electrical signals, and
may output the electrical signals.
[0055] The control 270 may detect whether the subject
is in focus by comparing the outputs of the pairs of pho-
toelectric elements of the AF sensor 156.
[0056] An output of a photoelectric element refers to
the signal level that is representative of the sampling of
a measurable characteristics of the analog input received
by the photoelectric element. For example, an example
of the sampled signal level may be the brightness level
of the received light input. However, it should be noted
that the brightness level is only an example, and that a
sampled signal level could be other characteristics as-
sociated with the light input, for example, the chromatic
level, or the like.
[0057] The control unit 270 according to an embodi-
ment may detect whether the subject is in focus by ad-
justing the sizes of the pixels in each period of the two
images, e.g., based the brightness level of the two im-
ages output from the AF sensors 156, and may cause
appropriate adjustments to bring the subject into focus.
[0058] Hereinafter, the process of adjusting the size(s)
of the pixel(s) by the control unit 270 will be described
with reference to FIGS. 4 and 5. FIG. 4 is a flow chart of
an operational method of an SLR camera according to
an embodiment of the present disclosure. FIG. 5 is a
diagram illustrative of the sampling levels output from the
pixel of the AF sensor according to an embodiment of
the present disclosure.
[0059] The control unit 270 may choose one of the im-
ages A and B formed on the AF sensor 156 to be used
as a reference image while the other image to be used
as a standard image. According to an embodiment,
choosing an image as the reference image or as the
standard image may be decided in advance or a certain
criteria can be set for a dynamic selection. For the sake
of convenience, in the description below, the image A is
assumed to have been chosen to be the reference image
while the image B is assumed to be the standard image.
[0060] If, as shown in process step S410, pixels of a
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predetermined minimum-size are disposed in the sec-
tions of the reference image and the standard image that
has the shortest period (e.g., referring to FIG. 5, the pe-
riod T1 is the shortest period of the reference image A),
the control unit 270 calculates the number of reference
pixels in a reference image (S420). That is, the control
unit 270 calculates the number of the minimum-sized pix-
els disposed in the shortest period of the reference image
output from the AF sensor 156. The reference pixel
number represents the number of pixels disposed in the
shortest period of the reference image where such period
may be predetermined during the designing of the optical
system.
[0061] For example, according to an embodiment, re-
ferring to FIG. 5, the AF module may be produced with
the predetermined minimum-sized pixels disposed in an
area corresponding to T1, which is the shortest period of
the reference image in the AF module. The size of the
minimum-pixels may be predetermined to be 10 mm, for
example. The control unit 270 calculates the number of
reference pixels in T1, e.g., in the above example, four,
as the number of reference pixels.
[0062] The control unit 270 determines the size of pix-
els in each of the remaining periods of the images so that
the number of pixels in each period of the reference im-
age and the standard image may be the number of ref-
erence pixels. According to one specific embodiment,
the control unit 270 may determines the size of pixels to
be, for example, in a range between about 10 micron
(mm) to about 15 mm.
[0063] That is, for example, as illustrated in FIG. 5,
according to the above example, the control unit 270 may
determine the size of the pixels so that the number of
pixels in T2 and T3 to each be four. The control unit 270
may determine the size of each pixel in T2 to be 11 mm
so that four pixels can be located in T2 whose period is
44 mm, and may determine the size of each pixel in T3
to be 15 mm so that four pixels can be located in T3 whose
period is 60 mm.
[0064] The control unit 270 may determine the size of
pixels for each period of the reference image in the above
described manner, and may cause the pixels of the AF
sensor 156 according to the determined sizes of pixels.
As the pixels whose size is adjusted by the control unit
270 are rearranged in the AF sensor 156, the size of the
AF sensor 156 may also change.
[0065] In the process step 440, the control unit 270
may normalize the sampled level, e.g., the brightness
level, of the output from the pixels of the AF sensor 156
taking into account the size-adjustments of the pixels.
For example, the control unit 270 may normalize the
brightness level to the extent corresponding or propor-
tional to the adjustment in the size of the pixels in a given
period.
[0066] As a specific example, suppose that the size of
the pixels is adjusted from 10 mm to 20 mm in the section
in which the brightness level was originally 100, so that
the brightness level after the pixel size adjustment be-

comes 200. In this case, the control unit 270 divides the
sensed brightness level by the multiple of the increased
pixel size to normalize the brightness level, i.e.,
(200∗1/2=100).
[0067] The control unit 270 may perform a correlation
operation on the reference image and the standard image
in which the brightness level is adjusted as described
above (S450), and may calculate the focus distance
based on the result of the correlation operation.
[0068] The control unit 270 causes the objective lens
110 to move based on the calculated distance so that a
subject becomes in focus (S460). As the determination
of the focus distance through a correlation operation is
well known to those skilled in the art, the detailed de-
scription of the same is not necessary, and will thus be
omitted for brevity.
[0069] The operation of an SLR camera which is ca-
pable of detecting the in focus state by adjusting the size
of pixels for each period of the sampled signal level of
images A and B formed on the AF sensor 260 has been
explained above. Hereinafter, the operation of an SLR
according to another embodiment of the present disclo-
sure capable of detecting the focus status by adjusting
the distances between the pixels in images A and B will
be explained with reference to FIG. 6.
[0070] Referring to FIG. 6, the control unit 270 may
calculates the number of pixels in the section in which
the image output from the AF sensor 260 has the shortest
period, i.e., the number of reference pixels. The AF mod-
ule may be produced with the minimum-sized pixels dis-
posed in such section of the AF sensor 260.
[0071] The control unit 270 may determine the distance
between the pixels so that the number of pixels in a given
period of image A and image B is consistent with the
number of reference pixels. According to this embodi-
ment, while the minimum-sized pixels are described as
being disposed in the section of the shortest image pe-
riod, the pixel size may be the same for the entire AF
sensor 260.
[0072] For example, if the pixel size and distance be-
tween pixels are both 10 mm in the section whose period
is T1 (i.e., the shortest period), the control unit 270 de-
termines the distance between pixels in the section hav-
ing the period T2 to be 11 mm so that the number of pixels
in the section T2 is the same as the number of pixels in
T1, i.e., four in the example illustrated in FIG. 6. Accord-
ingly, the pixels, in the section of the AF sensor that has
the period T2, are disposed at an interval of 11 mm with
respect to one another, and may each have the size of
10 mm. Likewise, the control unit 270 may determine the
distance between pixels in the section corresponding to
the period T3 to be 15 mm, such that there are pixels in
the section of period T3 in equal number as the number
of reference pixels, i.e., four in the case of the example
of FIG. 6. The pixel size according to this embodiment
may be the same, e.g., 10 mm, in each of the sections
T1 through T3.
[0073] The control unit 270 performs the correlation
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operation on image A and image B output from the AF
sensor 260, of which the distance between the pixels in
each sections is adjusted as described above, and de-
termines the focus based on the result of the correlation
operation.
[0074] FIG. 7 is a diagram illustrative of the sampling
levels output from the pixel of the AF sensor according
to another embodiment of the present disclosure, and
will be referred to describe a method of determining the
focus status in an SLR camera according to another em-
bodiment of the present disclosure.
[0075] Referring now to FIG. 7, the control unit 270
may determine the number of pixels of image A and im-
age B for each period, and may calculate the least com-
mon multiple for the determined number of pixels in im-
age A an image B for each period. The AF module may
be produced with pixels inserted between pixels so that
the number of pixels in each period of image A and image
B equal the least common multiple. That is, additional
pixels may be inserted to each portion of the AF sensor
corresponding to each period of images A and B such
that each portion of the AF sensor contain pixels in equal
number as the least common multiple associated with
that portion of the AF sensor 260.
[0076] For example, suppose that the number of pixels
in the section TL1 of the image A is 6 and that the number
of pixels in the section TR1 of the image B is 10, as illus-
trated in FIG. 7. The control unit 270 calculates the least
common multiple of 6 and 10, which is 30, and inserts
pixels between pixels so that the number of pixels in each
of the sections TL1 and TR1 is 30.
[0077] That is, 24 additional pixels are inserted to TL1
while 20 additional pixels are inserted to TR1. Additional
pixels may be inserted to each of sections TL2, TR2, TL3
and TR3 in the same manner. As pixels are added, the
size of sensor 270 may increase.
[0078] In the above description, pixels are inserted so
that the number of pixels inserted during the period in
which the two images correspond with each other should
be the least common multiple, but the present invention
need not be so limited. For example, any multiple of the
numbers of the pixels respectively of the two correspond-
ing images may be the number of pixels in the sections
of the AF sensor 260 corresponding to such two images.
That is, additional pixels can be inserted so that the
number of pixels in each of the sections of the AF sensor
260 respectively corresponding to TL1 and TR1 is, e.g.,
60, 90, 120..., etc.
[0079] The control unit 270 may perform the correlation
operation on image A and image B which has the same
number of pixels for each period after pixels are inserted
as described above, and may determine the focus dis-
tance based on the result of the correlation operation.
[0080] In the above described embodiments, the pixel
size during an image period of the AF sensor may or may
not be the same. According to aspects of the present
disclosure, the pixel sizes may be set to differ according
to the location of pixels. That is, for example, if the pixel

sizes in T1 and T2 are described in the embodiments as
being 10 mm and 11 mm, respectively, the control unit
270 may further adjust the size of one or more of the
pixels in T1 to be 11 mm.
[0081] Moreover, while, in the above described em-
bodiments, the number of pixels included in the shortest
period of the AF sensor is referred to as the number of
reference pixels, the full scope of the aspects of the
present disclosure however need not be so limited. For
example, the number of reference pixels may alterna-
tively correspond to any other period, e.g., the longest
period, or may be predetermined or preset to be a par-
ticular number. That is, the control unit 270 may adjust
the number of pixels for each period to equal the preset
number of reference pixels.
[0082] Furthermore, while, in the above described em-
bodiments, the size of the pixels, the distances between
the pixels and/or the number of the pixels are described
as being determined by the control unit, the full scope of
the aspects of the present disclosure however need not
be so limited. For example, it may alternatively be an
external apparatus connectable to an SLR camera that
determines any of the size of, the distances between and
the number of pixels.
[0083] As described above, according to the embodi-
ment of the present invention, an SLR camera with broad-
er AF area by various arrangements of pixels of the AF
sensor.
[0084] The foregoing embodiments and features are
merely given by way of examples, and are not to be con-
strued as limiting the full scope of the present disclosure,
and many alternatives, modifications, and variations of
the disclosed embodiments will be apparent to those
skilled in the art. Aspects of the present disclosure can
be readily applied to other types of apparatuses.

Claims

1. A single lens reflex, SLR, camera, comprising:

an auto focusing, AF, module (260) comprising
an AF sensor (156) having pixels of different siz-
es or disposed at different intervals, wherein a
pixel refers to a unit sensing area of the AF sen-
sor, which in particular includes one or more
photodiodes or the sensing area of one or more
photodiodes; and
a control unit (270) configured to adjust the sizes
of the pixels of the AF sensor of the AF module
to vary on the basis of the location of each pixel
relative to sampling levels of an image output
from the AF module, and to control a focus of
the SLR camera based on sampling levels of
the pixels;
wherein the AF sensor comprises a visual field
mask (153) configured to produce first and sec-
ond image outputs corresponding to two beams
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formed on the AF sensor in response to an op-
tical input, each of the first and second image
outputs having at least two periods of a bright-
ness level that are different from each other, and
wherein the respective sizes of the pixels are
such that a predetermined common number of
pixels are included in each of the at least two
periods of each of the first and second image
outputs.

2. The SLR camera of claim 1, wherein a size of each
of the pixels is determined according to its respective
location in the AF sensor and based on a number of
pixels included in a portion of the AF sensor that
produces an output having the shortest period
among a plurality of outputs produced by different
portions of the AF sensor.

3. The SLR camera of claim 2, wherein the control unit
is configured to normalize the plurality of outputs pro-
duced by the AF sensor based on respective sizes
of pixels of the different portions of the AF sensor.

4. The SLR camera of claim 2, wherein the size of each
of the pixels included in a period of the plurality of
outputs is the same.

5. The SLR camera of claim 2, wherein the sizes of the
pixels included in a period of the plurality of outputs
is different from each other.

6. The SLR camera of claim 2, wherein the AF sensor
is configured to produce first and second image out-
puts in response to an optical input, and
wherein the pixels have respective sizes such that
those pixels included in a period of the first image
output are equal in number as those pixels included
in the same period of the second image output.

Patentansprüche

1. Spiegelreflexkamera, umfassend:

ein Autofokus-(AF-)Modul (260), umfassend ei-
nen AF-Sensor (156) mit Pixeln unterschiedli-
cher Größe oder angeordnet in unterschiedli-
chen Intervallen, wobei ein Pixel eine Einheits-
messfläche des AF-Sensors bezeichnet, der
insbesondere eine oder mehrere Fotodioden
oder die Messfläche von einer oder mehreren
Fotodioden umfasst; und
eine zum Anpassen der Größen der Pixel des
AF-Sensors des AF-Moduls zum Variieren auf
der Basis der Position von jedem Pixel in Bezug
auf Abtastpegel einer Bildausgabe vom AF-Mo-
dul und zum Steuern einer Brennweite der Spie-
gelreflexkamera auf der Basis von Abtastpegeln

der Pixel ausgebildete Steuereinheit (270);
wobei der AF-Sensor eine zum Erzeugen von
ersten und zweiten Bildausgaben entsprechend
zwei auf dem AF-Sensor als Reaktion auf eine
optische Eingabe gebildeten Strahlen ausgebil-
dete Sichtfeldmaske (153) umfasst, wobei jede
der ersten und zweiten Bildausgaben wenigs-
tens zwei Perioden eines Helligkeitspegels auf-
weist, die sich voneinander unterscheiden, und
wobei die jeweiligen Größen der Pixel so be-
schaffen sind, dass eine vorbestimmte gemein-
same Zahl von Pixeln in jedem der wenigstens
zwei Perioden von jeder der ersten und zweiten
Bildausgaben enthalten ist.

2. Spiegelreflexkamera nach Anspruch 1, wobei eine
Größe von jedem der Pixel entsprechend seiner je-
weiligen Position im AF-Sensor und auf der Basis
einer Zahl von in einem Teil des AF-Sensors, der
eine Ausgabe mit der kürzesten Periode aus einer
Vielzahl von von verschiedenen Teilen des AF-Sen-
sors erzeugten Ausgaben erzeugt, bestimmt wird.

3. Spiegelreflexkamera nach Anspruch 2, wobei die
Steuereinheit zum Normalisieren der Vielzahl von
vom AF-Sensor erzeugten Ausgaben auf der Basis
von jeweiligen Größen von Pixeln der verschiedenen
Teilen des AF-Sensors ausgebildet ist.

4. Spiegelreflexkamera nach Anspruch 2, wobei die
Größe von jedem der in einer Periode der Vielzahl
von Ausgaben enthaltenen Pixel die gleiche ist.

5. Spiegelreflexkamera nach Anspruch 2, wobei sich
die Größen der in einer Periode der Vielzahl von Aus-
gaben enthaltenen Pixel unterscheiden.

6. Spiegelreflexkamera nach Anspruch 2, wobei der
AF-Sensor zum Erzeugen von ersten und zweiten
Bildausgaben als Reaktion auf eine optische Einga-
be ausgebildet ist, und
wobei die Pixel jeweilige Größen aufweisen, so dass
die in einer Periode der ersten Bildausgabe enthal-
tenen Pixel in der Zahl mit den in der gleichen Peri-
ode der zweiten Bildausgabe enthaltenen Pixeln
übereinstimmen.

Revendications

1. Appareil photographique reflex mono-objectif, SLR
(Single Lens Reflex), comprenant :

un module de mise au point automatique, AF
(Auto Focusing), (260) comprenant un capteur
AF (156) présentant des pixels de différentes
tailles ou disposés à différents intervalles, dans
lequel un pixel désigne une zone de détection

13 14 



EP 2 204 683 B1

9

5

10

15

20

25

30

35

40

45

50

55

unitaire du capteur AF, qui en particulier inclut
une ou plusieurs photodiodes ou la zone de dé-
tection d’une ou plusieurs photodiodes ; et
une unité de contrôle (270) configurée pour ajus-
ter les tailles des pixels du capteur AF du module
AF pour varier selon l’emplacement de chaque
pixel par rapport à des niveaux d’échantillonna-
ge d’une sortie d’image issue du module AF, et
pour contrôler une mise au point de l’appareil
photographique SLR selon des niveaux
d’échantillonnage des pixels ;
dans lequel le capteur AF comprend un masque
de champ visuel (153) configuré pour produire
des première et deuxième sorties d’image cor-
respondant à deux faisceaux constitués sur le
capteur AF en réaction à une entrée optique,
chacune des première et deuxième sorties
d’image présentant au moins deux périodes
d’un niveau de luminosité qui sont différentes
l’une de l’autre, et dans lequel les tailles respec-
tives des pixels sont telles qu’un nombre com-
mun prédéterminé de pixels sont inclus dans
chacune des au moins deux périodes de cha-
cune des première et deuxièmes sorties d’ima-
ge.

2. L’appareil photographique SLR de la revendication
1, dans lequel une taille de chacun des pixels est
déterminée selon son emplacement respectif dans
le capteur AF et selon un nombre de pixels inclus
dans une partie du capteur AF qui produit une sortie
présentant la période la plus courte parmi une plu-
ralité de sorties produites par différentes parties du
capteur AF.

3. L’appareil photographique SLR de la revendication
2, dans lequel l’unité de contrôle est configurée pour
normaliser la pluralité de sorties produites par le cap-
teur AF selon des tailles respectives de pixels des
différentes parties du capteur AF.

4. L’appareil photographique SLR de la revendication
2, dans lequel la taille de chacun des pixels inclus
dans une période de la pluralité de sorties est la mê-
me.

5. L’appareil photographique SLR de la revendication
2, dans lequel les tailles des pixels inclus dans une
période de la pluralité de sorties sont différentes les
unes des autres.

6. L’appareil photographique SLR de la revendication
2, dans lequel le capteur AF est configuré pour pro-
duire des première et deuxième sorties d’image en
réaction à une entrée optique, et
dans lequel les pixels présentent des tailles respec-
tives de sorte que ces pixels inclus dans une période
de la première sortie d’image sont égaux en nombre

aux pixels inclus dans la même période de la deuxiè-
me sortie d’image.
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