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(57) The application discloses a display control unit configured
to display a live view of an image being imaged by an
imaging unit on which is displayed an item indicating a
degree of in-focus, superimposed on the live view image.
An acquiring unit is configured to acquire information
relating to a degree of in-focus in a focus detecting region
and a changing unit is configured to change display
positions and display forms of a first indicator and second
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display relationship with each other. A third indicator that
indicates a focus position, based on information acquired
by the acquiring unit, the first indicator and the second
indicator and the third indicator is included in the display.
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FIG. 3B
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FIG. 3D
$335
YES
v 5336
SWITCH DISPLAY LEVEL
|
5337
ENLARGEMENT KEY YES
PRESSED? vy 8338
0 ENLARGEMENT PROCESSING
|
5339
START/STOP YES

KEY PRESSED?

5340

RECORDING? ~-'E

" |
_S341 S342
START RECORDING STOP RECORDING
MOVING IMAGE MOVING IMAGE
Y

5344




aNg

i

1

i

ON :1SISS¥-SNJ04
ON -3IA¥H4 30V
ON :FAVHd ¥

ON :LSISSY-SNQ04
ON :3vH4 30V

JLHM JNVE 3V

ON :1SISSY-SNJ04
ON :3VH4 30V

N33O -FAVHS IV

ON :1SISSY-SNJ04
ON :3A¥H4 30V
ON -JWvH4 4

S3A -1SISSY-SNJ04
ON -3AVH4 30V
ON -FAVHd ¥

0S4

607S™

S0pS~ A

y0yS~ A

Vv Old

@__mmmoo% ONIAIDAA

3dAL FOVAI




aNd

I I ) )
IOVI NV 09 STA ON'ISISSY-SN003 |[~ ONISISSY-SnD04 JOVI NV H04 SIA
1SISSY-5N204 || ON:1SISSY-SND0A 30v4ENS 30v4NS ON :1SISS¥-SN004 :1SISSY-SN004
FOV4-ENS Y04 AVMD || AVTdSIQ AYYHD TTV 404 AVYO V4 404 AVM9 F0v4 AYIdSITAYED TIV || 30v4ANS H04 AYHD
3074 NIYIW 804 ON ANYd4 30V NIYIW 404 FLIHM NIV 404 N3FHO ANV 304 || FOV4 NIVWHO4 ON
NS4 3OV ON - FNYH4 1Y JAYY4 304 ANYY4 30V ON JNYY4 Y JNvY4 30V
ON ‘I 4¥ e ON INYe 4¥ e
LyS™ 8eyS ™ E\m\mﬁ ceps™ A ers™ A
o™
N
—
(0 0)
S3A

dv

Ol

(L3S 4V




9/23

FIG. 4C
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TITLE OF THE INVENTION

DISPLAY CONTROL APPARATUS AND CONTROL METHOD OF THE SAME

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a display control
apparatus and a control method of the same, and particularly
relates to display technology of information relating to
focus.

Description of the Related Art

[0002] There has been proposed a display apparatus that
calculates a focus evaluation value of a subject by a
ranging sensor and multiple imaging sensors, and displays a
front-focus/back-focus state of a subject being imaged and
the degree of off-focus, based on the evaluation wvalue.
[0003] Japanese Patent Laid-Open No. 2002-365710 proposes
displaying focus information regarding whether the focus
state of a photographing lens is front focus, back focus, or
in-focus, based on the focus state detected by a focus state
detecting unit.

[0004] Japanese Patent Laid-Open No. 2007-279334 proposes
displaying a marker offset by an amount corresponding to the

deviation of the focus position from the in-focus potion, in



a rotationally symmetric positional relation, when manually
focusing.

[0005] Japanese Patent Laid-Open No. 2011-039206 proposes
being able to perform face auto-focus (AF) where ranging is
performed within the range of a detected face. Also
proposed is being able to easily change to manual focus (MF)
mode when in AF mode by a single operation of a
predetermined operating member, and display a dialogue
showing the state of focus position adjustment (to which
position the focus position has moved), whereby the focus
position can be adjusted.

[0006] There is known a crop shooting mode where an image
is recorded based on signals read out from pixels of a
partial region of the imaging sensor, not all effective
pixels. Japanese Patent Laid-Open No. 2005-175683 proposes
being able to selected one or the other of a crop shooting
mode where a cropping function is used, and a normal
shooting mode where the cropping function is not used. Also
proposed is a digital camera which can simultaneously
acquire images of multiple regions within an image that has
been imaged, by setting the size and position of multiple
crop regions in the crop shooting mode.

[0007] There is also known an imaging apparatus that
enables a part of a live view image to be displayed in an

enlarged manner, so as to be confirmed in detail. Japanese



Patent Laid-Open No. 2013-201527 proposes being able to
enlarge a live view image to 5 times or 10 times, where
changing the position of the AF frame changes the enlarged
position in accordance with the position thereof, but
changing the enlarged position does not change the position
of the AF frame.

[0008] The subject to be focused on does not necessarily
exist at the middle of the image. Also, shooting moving
images may involve the subject to be focused on moving
within the image, or focus being changed from one subject to
another subject. Accordingly, a target area for a guide
display relating to focusing (called "focus-assist") can
preferably be set at an optional position within the image,
and be movable.

[0009] In Japanese Patent Laid-Open No. 2002-365710, the
focus information is displayed outside of the image region
within the display region. Accordingly, the subject to be
focused on and the display position of the focus information
are distanced from each other, leading to increased movement
of the line of sight when adjusting focus while viewing both,
so there has been problems with ease of use. On the other
hand, in Japanese Patent Laid-Open No. 2007-279334, a marker
of a constant area is displayed superimposed on the image
regardless of the degree of off-focus, thereby impairing the

visibility of the subject.



[0010] There are cases in the AF mode where it is useful
to display the degree of focus, depending on the operating
state of the AF, but the above-described Japanese Patent
Laid-Open Nos. 2011-039206 and 2007-279334 had not
sufficiently studied such cases. That is to say, the above-
described Japanese Patent Laid-Open Nos. 2011-039206 and
2007-279334 have not enabled a guide display for a suitable
degree of in-focus to be made in accordance with the AF
operating state when in the AF mode.

[0011] In a case where a function for displaying focus
information relating to a focus detection region such as in
Japanese Patent Laid-Open Nos. 2002-365710 and 2007-279334
is carried out in both the normal shooting mode and the crop
shooting mode such as in Japanese Patent Laid-Open No. 2005-
175683, the following problem occurs. That is to say, when
in the normal shooting mode, if the focus detection region
is set on the outside of the region used in the crop
shooting mode, and then switched to the crop shooting mode,
the focus detecting region will be displayed at a position
unrelated to the image shot in the crop shooting mode.
[0012] In the information display relating to focus such
as in Japanese Patent Laid-Open Nos. 2002-365710 and 2007-
279334, displaying information relating to focus in live
view at the position of the region where the information

relating to the focus was acquired facilitates comprehension



of what portion of the live view image the focus information
pertains to. Now, when this is applied to a case where the
live view image 1is enlarged, as in Japanese Patent Laid-Open
No. 2013-201527, the region where the information relating
to focus has been acquired also increases in size in the
live view display, so displaying the information relating to
focus to match this region results in the information
display also being large. Thus, if the display of
information relating to focus is enlarged to match the
enlargement of the live view image, increasing the
enlargement scale of the live view image results in the
region where the information relating to focus has been
acquired not fitting in the range of the enlarged live view
image being displayed. This has been a problem since the
information display relating to focus cannot be
appropriately displayed.

[0013] Also, when performing an enlarged display of part
of the live view image as in Japanese Patent Laid-Open No.
2013-201527, what part is desired to be enlarged differs
depending on the situation. For example, in a case where
information relating to focus is being displayed such as in
Japanese Patent Laid-Open Nos. 2002-365710 and 2007-279334,
the focus point detection position where the focus
information has been acgquired might be desirable to be

enlarged. However, constantly enlarging the focus point



detection position i1s not necessarily desirable, and there
also will be cases where the user wants to enlarge and
confirm the state of a subject situated at other than the
focus point detection position that has been set. There
also are cases where the user does not place importance on
the focus point detection position that has been set, and
the user does not recognize the relationship between the
subject that the user wants to enlarge and confirm and the

focus point detection position that has been set.

SUMMARY OF THE INVENTION

[0014] The present invention provides a display control
apparatus that can perform a guide display of degree of in-
focus with reduced obstruction of visibility of the subject,
and a control method of the same.

[0015] The present invention also provides a display
control apparatus that can perform a guide display of degree
of in-focus more appropriately in accordance with the
operating state of AF, and a control method of the same.
[0016] The present invention also provides a display
control apparatus that can display focus information at a
more appropriate position when switching from an operation
mode that is not a crop mode to the crop mode, and a control

method of the same.



[0017] The present invention also provides a display
control apparatus that can more appropriately display
information relating to focus 1n a case of an enlarged live
view display, and a control method of the same.

[0018] The present invention also provides a display
control apparatus that, when displaying an enlarged live
view image on a device capable of display information
relating to focus, can perform enlarged display of an
enlargement region that is more suitable for the user in
accordance with the situation, and a control method of the
same.

[0019] A display control apparatus includes: a display
control unit configured to display a live view image being
imaged by an imaging unit, and to display a display item
indicating a degree of in-focus, superimposed on the live
view image; an acquiring unit configured to acquire
information relating to a degree of in-focus in a focus
detecting region; and a changing unit configured to change
display positions and display forms of a first indicator and
second indicator that indicate a degree of in-focus by a
positional display relationship with each other, and a third
indicator that indicates a focus position, based on
information acquired by the acquiring unit, the first
indicator and the second indicator and the third indicator

are included in the display item.



[0020] A display control apparatus includes: an autofocus
(AF) mode setting unit configured to set a first AF mode
that performs continuous AF operations; a display control
unit configured to, in a case where the first AF mode has
been set and continuous AF is being performed, displays on a
live view image a first display item that indicates an AF
position that is a position of an object to focus on in AF;
an accepting unit configured to, in a case where the first
AF mode has been set and continuous AF is being performed,
accepts a stop instruction to stop the continuous AF; and a
control unit configured to display a second display item
indicating a degree of in-focus as to a position
corresponding to the AF position, instead of the first
display item, 1in response to the stop instruction having
been received by the accepting unit and the continuous AF
having been stopped.

[0021] A display control apparatus includes: a mode
setting unit configured to set a particular operation mode
that performs AF operations in accordance with an AF
execution instruction from a user; an accepting unit
configured to accept the AF execution instruction in a case
where the particular operation mode has been set; and a
display control unit configured to effect control to, in a
state where the particular operation mode has been set,

display, on a live view image, a second display item



indicating a degree of in-focus at a position corresponding
to an AF position that is a position of an object to focus
on in AF, before the accepting unit accepts the AF execution
instruction, and display a first display item indicating the
AF position instead of the second item, in accordance with
the accepting unit having accepted the AF execution
instruction.

[0022] A display control apparatus includes: a mode
setting unit configured to set a particular operation mode
that performs AF operations in accordance with an AF
execution instruction from a user; an accepting unit
configured to accept the AF execution instruction in a case
where the particular operation mode has been set; and a
display control unit configured to effect control to, in a
state where the particular operation mode has been set,
display, on a live view image, a second display item
indicating a degree of in-focus at a position corresponding
to an AF position that is a position of an object to focus
on in AF without executing AF, before the accepting unit
accepts the AF execution instruction, and execute AF based
on the AF position in accordance with the accepting unit
having accepted the AF execution instruction.

[0023] A display control apparatus includes: a setting
unit configured to set one of a plurality of operation modes

including to a first operation mode in which is performed



shooting using a first range of an imaging unit, and a
second operation mode in which is performed shooting using a
second range that is narrower than the first shooting range
of the imaging unit; a display control unit configured to
display a live view image that is being imaged by the
imaging unit, and also to display a display item relating to
focus at a position on the live view image corresponding to
a focus detection region; and a control unit configured to
effect control to, in a case where the mode is switched to
the second operation mode from a state where the first
operation mode has been set and the focus detection region
is set within the second range, the position of the focus
detection region is not changed, and in a case where the
mode is switched to the second operation mode from a state
where the first operation mode has been set and the focus
detection region is set outside of the second range, the
position of the focus detection region is changed to inside
the second range.

[0024] A display control apparatus includes: a display
control unit configured to effect control to display a live
view image imaged by an imaging unit, and to display a
display item relating to focus in a focus detection region,
superimposed on the live view image; an enlarging unit
configured to perform enlarged display of the live view

image by any one of a plurality of scales including a first



scale that is larger than a normal scale, and a second scale
that is larger than the first scale; and a control unit
configured to differ the display form of the display item
depending on a case of displaying the live view image at the
first scale and a case of displaying the live view image at
the second scale.

[0025] A display control apparatus includes: an enlarging
unit configured to display a live view image imaged by an
imaging unit by any one of a plurality of scales including a
first scale that is larger than a normal scale, and a second
scale that is larger than the first scale; and a control
unit configured to effect control to, in a case of
displaying the live view image at the first scale by the
enlarging unit, display a display item relating to focus in
a focus detection region, superimposed on the live view
image enlarged at the first scale, and in a case of
displaying the live view image at the second scale by the
enlarging unit, display the live view image enlarged at the
second scale without displaying the display item.

[0026] A display control apparatus includes: a display
control unit configured to effect control to display a live
view image imaged by an imaging unit, and also display a
display item relating to focus in a focus detection region,
superimposed on the live view image; a setting unit

configured to set whether or not to display the display



item; an enlarging unit configured to display the live view
image by any one of a plurality of scales including a first
scale that is larger than a normal scale, and a second scale
that is larger than the first scale; and a control unit
configured to effect control so that enlargement at the
second scale by the enlarging unit can be performed in a
case where the setting unit is set to where the display item
is not displayed, and so that enlargement at the second
scale by the enlarging unit cannot be performed in a case
where the setting unit is set to where the display item not
displayed.

[0027] A display control apparatus comprising: a display
control unit configured to effect control to display a
display item indicating information of focus regarding a
focus detection position, superimposed on a live view image
imaged by an imaging unit; a display setting unit configured
to set whether or not to display the display item; an
enlarging unit configured to effect control to display the
live view image more enlarged than a normal scale; and a
control unit configured to effect control to, in a case of
performing enlarging by the enlarging unit when the display
setting unit is set to display the display item, perform
enlarged display of an enlargement range based on the focus
detection region before enlarging, and in a case of

performing enlarging by the enlarging unit when the display



setting unit is set to not display the display item and is
in a particular operation mode, perform enlarged display of
an enlargement range not based on the focus detection region
before enlarging.

[0028] Further features of the present invention will
become apparent from the following description of exemplary

embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Fig. 1 is a configuration block diagram of a
digital camera.

[0030] Figs. 2A and 2B are explanatory diagrams of a
light receiving face of an imaging device.

[0031] Figs. 3A through 3D are a flowchart of shooting
mode processing.

[0032] Figs. 4A through 4C are a flowchart of screen type

deciding processing.

[0033] Fig. 5 is a flowchart of focus-assist display
processing.
[0034] Fig. 6 is a flowchart of image size settings

switching processing.

[0035] Figs. 7A and 7B are a flowchart of enlargement
processing.
[0036] Figs. 8A through 8D are focus-assist display



examples.

[0037] Figs. 9A and 9B are screen display example during
focus—-assist display.

[0038] Figs. 10A through 10C are other display examples
of focus-assist.

[0039] Figs. 11A through 11G are screen display examples
after deciding screen type.

[0040] Figs. 12A through 12H are screen display examples
of maximum size and screen display examples in crop mode.
[0041] Figs. 13A through 13E are screen display examples
before and after enlargement processing in accordance with
focus-assist function settings.

[0042] Figs. 14A through 14C are screen display examples
before and after enlargement processing in accordance with
Display level.

[0043] Figs. 15A through 15D are first screen display
examples for each enlargement scale.

[0044] Figs. 16A through 16D are second screen display
examples for each enlargement scale.

[0045] Figs. 17A through 17D are third screen display

examples for each enlargement scale.

DESCRIPTION OF THE EMBODIMENTS

Hardware Configuration



[0046] Fig. 1 illustrates an example of the hardware
configuration of a digital camera 10 as one example of a
display control apparatus according to the present
embodiment.

[0047] A housing 100 is an outer package, containing may
components of the digital camera 10. Various types of
operating members, as well as a display unit 107 and an
external output unit 121 are exposed on the surface of the
housing 100.

[0048] An interchangeable lens 101 is a photographing
lens made up of multiple lens groups, including a focusing
lens, a zoom lens, and a shift lens within, and also
includes a diaphragm.

[0049] A imaging device 102 has a configuration where
multiple pixels having photoelectric conversion elements
arrayed two-dimensionally. The imaging device 102 performs
photoelectric conversion of an optical image of a subject
formed by the interchangeable lens 101, which is further
subjected to analog-to-digital conversion by an A/D
converting circuit, thereby outputting image signals in
increments of pixels (RAW image data). The imaging device
102 used in the present embodiment and details of a related
ranging unit 108 will be described later along with Fig. 2.
[0050] A neutral density (ND) filter 103 is provided to

the digital camera 10 to adjust the quantity of incident



light, separately from the diaphragm provided to the lens.
[0051] An image processing unit 118 corrects level
difference arising from the imaging device 102. 1In addition
to correcting the level of pixels in an effective region
using pixels of an optical black (OB) region, defective
pixels are corrected using surrounding pixels. Other
examples of processing performed include correction of
decreased marginal illumination, color correction, edge
enhancement, noise reduction, gamma correction, debayering,
compression, and so forth. After having performed the above
processing on the RAW image input from the imaging device
102, the image processing unit 118 outputs the corrected
image data to another control unit.

[0052] A recording medium interface unit 104 is an
interface between a recording medium 105 and the digital
camera 10, controlling recording of image data input from
the image processing unit 118 in the recording medium 105,
and reading out the recorded image data from the recording
medium 105,

[0053] The recording medium 105 is a recording medium
made of semiconductor memory or the like, to record shot
video and image data. Image data 1s recorded and recorded
image data is read out under control of the recording medium
interface unit 104. The recording medium 105 is a

detachable memory card or the like, but may be an internal



recording medium as well.

[0054] A graphics processing unit GPU 115 is a rendering
engine that draws various types of information displays and
menu screens of a video camera in video random access memory
(VRAM) . In addition to drawing capabilities of character
strings and shapes, the GPU 115 has enlarged/reduced drawing
functions, rotated drawing functions, and layer compositing
functions. The VRAM has an alpha channel representing
transparency, so display objects drawn in the VRAM can be
displayed on-screen upon captured images and playback images
by a display interface unit 106.

[0055] The display interface unit 106 performs
superimposed compositing and resizing processing on video
data (shot images and playback images) from the image
processing unit 118 and display objects rendered in the VRAM
by the GPU 115, and outputs (displays) to a display unit 107.
When in an enlarged display mode, the display interface unit
106 performs superimposed compositing and resizing
processing on a partial region of the video data. As a
result, a picture that is enlarged more than normal is
displayed on the display unit 107 in the enlarged display
mode, so the photographer can perform focus adjustment
operations in manual focus (MF) more accurately.

[0056] The display unit 107 is an external monitor

viewable from the side of the housing 100, displaying image



data output from the display interface unit 106 for
confirmation of field angle, or a display unit within a
viewfinder. The display unit 107 may be configured using a
liquid crystal display, an organic light-emitting diode
(OLED) display, or the like.

[0057] A main body microcontroller 119 is a control unit
that controls the operations of the entire digital camera 10,
and is configured using a microprocessor or the like. The
main body microcontroller 119 has a CPU 119%9a, read-only
memory (RCM) 119b, and random access memory (RAM) 119c. The
CPU 119a loads a program stored in the ROM 119b to the RAM
119c and executes the program, thereby executing the
operations of the later-described flowcharts.

[0058] A gain control unit 109, shutter control unit 110,
ND control unit 111, and diaphragm control unit 112
described below are each blocks for exposure control. These
are controlled by the main body microcontroller 119 based on
the results of the main body microcontroller 119 calculating
the luminance level of the image data output from the image
processing unit 118, or based on operation parameters which
the photographer has manually set. The gain control unit
109 controls the gain of the imaging device 102.

[0059] The shutter control unit 110 controls the shutter
speed of the imaging device 102. The ND control unit 111

controls the quantity of incident light to the imaging



device 102 through the ND filter 103. The diaphragm control
unit 112 controls the diaphragm of the interchangeable lens
101.

[0060] A focus control unit 113 performs different
operations depending on whether the focus driving state held
in the main body microcontroller 119 is AF or MF. When AF,
focus information is calculated at the main body
microcontroller 119 referencing the image data output from
the image processing unit 118, and based thereupon the focus
control unit 113 controls the focus lens within the
interchangeable lens 101. Alternatively, the focus control
unit 113 controls the focus lens within the interchangeable
lens 101 based on a defocus amount output from the ranging
unit 108 obtained by imaging plane phase difference
detection.

[0061] An AF frame may be set in a partial region of the
image data, and focus information may be calculated based
only on subjects in the AF frame. There are two operation
modes beneath the AF mode, depending on the behavior of the
main body microcontroller 119. One is a one-shot AF mode,
where AF control is performed only when a one-shot AF key
129 is pressed, and after determination of whether focus was
successful or failed, control of the focus control unit 113
is stopped. The other is a continuous AF mode (servo AF),

where AF control is continuously performed. Note however,



even when in the continuous AF mode, the control of the
focus control unit 113 is stopped when in an AF locked state
by pressing an AF lock key 130. Switching between these two
modes 1s performed by changing settings in the menu screen.
[0062] When in the MF mode, AF control by the focus
control unit 113 is stopped. In this case, the photographer
can perform desired focus control by rotating a focus ring
134 assembled into the interchangeable lens 101.

[0063] An image stabilization control unit 114 uses a
motion vector of a subject calculated by the main body
microcontroller 119 referencing the image data output from
the image processing unit 118, to control the shift lens
within the interchangeable lens 101 so as to cancel out
shaking of the image due to shaking of the hands holding the
camera based on the calculated motion vector. Alternatively,
the image stabilization control unit 114 performs electronic
image stabilization processing, where images in the frames
of a moving image are cut out in the direction of cancel out
shaking of the image due to shaking of the hands holding the
camera.

[0064] A memory interface unit 116 writes RAW image data
for all pixels output from the imaging device 102 to memory
117, and also reads out RAW data held in the memory 117 and
outputs to the image processing unit 118. The memory 117 is

a volatile recording medium, storing RAW image data for all
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pixels of several frames.

[0065] The image processing unit 118 performs image
processing necessary for control on the RAW image data for
all pixels, that has been sent from the memory interface
unit 116,

[0066] An external output interface unit 120 performs
resizing of video data from the image processing unit 118.
The external output interface unit 120 also performs signal
conversion and imparts control signals suitable for the
standard of an external output unit 121, and outputs to the
external output unit 121.

[0067] The external output unit 121 is a terminal that
externally outputs video data, such as a serial digital
interface (SDI) terminal or High-Definition Multimedia
Interface (HDMI (a registered trademark)) terminal.
External devices such as monitor displays and external
recording devices can be connected thereby.

[0068] An external operation interface unit 122 receives
control instructions from an external operation unit 123,
and makes notification thereof to the main body
microcontroller 119. Examples include an infrared remote-
control photoreceptor, a wireless local area network (LAN)
interface, and a Local Application Control Bus System (LANC
(a registered trademark)).

[0069] The external operation unit 123 transmits control



signals (control commands) to the external operation
interface unit 122. 1Instructions (commands) corresponding
to operations of operating members 124 through 135 included
in the housing 100 and interchangeable lens 101 can be
transmitted, and further, information to change settings in
menu screens displayed on the display unit 107 can be
transmitted.

[0070] The operating members 124 through 135 are made up
of members such as keys (buttons), dials, tactile switches,
rings, touch panels, and so forth. All of these serve to
accept operations performed by the photographer, and notify
the main body microcontroller 119 of control instructions.
The operating members 124 through 133 are main-unit-side
operating members assembled to the housing 100. The
operating members 134 and 135 are lens-side operating
members assembled to the interchangeable lens 101. Part of
these operating members can have their roles exchanged or be
assigned to other functions, by settings made in menu
screens.

[0071] A menu key 124 gives instructions to display a
menu screen on the display unit 107, or in a case where a
menu screen 1s already open, to close the menu screen.
[0072] A cross key 125 and dial 126 both give
instructions to move a cursor in a menu screen tTo select an

item, or move a frame display relating to focus in a



direction desired by the photographer. The cross key 125 is
a directional key including an up key, down key, left key,
and right key. Each of the four may be separate operating
members, or may be configured as a single member that can
instruct one of the four directions depending on the
position thereof that is pressed. The dial 126 is a
rotational operating member by which clockwise operations
and counterclockwise operations can be performed.

[0073] A set key 127 is used to select an item in a menu
screen where the cursor is situated, and to confirm various
types of setting operations.

[0074] A cancel key 128 is used to perform instructions
to return to one hierarchical level previous to the
currently-selected hierarchical level of the menu screen,
and to discard various types of setting operations.

[0075] The one-shot AF key 129 is to give instructions
for AF driving by the focus control unit 113 when the AF
mode 1s one-shot AF.

[0076] The AF lock key 130 is to give instructions for
stopping control by the focus control unit 113 when the AF
mode 1is the continuous AF mod, and to cancel the control-
stopped state.

[0077] An enlargement key 131 gives instructions to
enlarge video displayed on the display unit 107, and to

return to the original size.
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[0078] A display key 132 is to give instructions to
change a Display level held in the main body microcontroller
119. Display of various types of information on the display
unit 107 is restricted based on the selected Display level,
so that more detailed information can be displayed, or wvideo
can be displayed more clearly.

[0079] A start/stop key 133 is to give instructions to
start and stop recording by the recording medium interface
unit 104,

[0080] A focus ring 134 is used when the focus driving
state is MF, to move the focus lens within the
interchangeable lens 101, so that focus adjustment can be
performed.

[0081] An AF/MF switch 135 is used to switch the focus
driving state, between AF and MF.

Imaging Plane Phase Difference Detection

[0082] Figs. 2A and 2B illustrate a part of the light-
receiving face of the imaging device 102 serving as an image
sensor. The imaging device 102 has an array of pixel
portions having two photodiodes, that are photoreceptors
serving as photoelectric converters, for each microlens, to
realize imaging plane phase difference AF. The pixel
portions thus can receive light beams from a divided exit
pupil of the interchangeable lens 101.

[0083] Fig. 2A is a schematic diagram of a part of the



surface of an exemplary Bayer array image sensor, having red
(R), blue (B), and green (Gb, Gr), for the sake of reference.
Fig. 2B illustrates exemplary pixel portions having two
photodiodes as photoelectric converters for every microlens,
in correspondence with the color filter array illustrated in
Fig. 2A.

[0084] An image sensor with this sort of configuration is
capable of outputting two signals (hereinafter also referred
to as "A image signal" and "B image signal") from each pixel
portion, for phase difference detection. Signals for
recording an image obtained by adding the signals of the two
photodiodes (A signal + B signal) also can be output. In a
case of this added signal, a signal the same as the output
of the image sensor having the exemplary Bayer array
generally described in Fig. 2A is output.

[0085] Output signals from the imaging device 102 serving
as this sort of image sensor are used by the ranging unit
108 to perform correlation computation of the two signals,
thereby calculating information such as defocusing amount,
various types of reliability, and so forth. The defocussing
amount at the image plane is calculated based on the
difference between the A signal and B signal. The
defocussing amount has a positive/negative value, so whether
the focus state is front focus or back focus can be found

according to whether the value of the defocussing amount is
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positive or negative. The absolute value of the defocussing
amount gives how far away from in-focus, and if the
defocussing amount is 0, the focus state is in-focus. That
is to say, the ranging unit 108 outputs information
regarding whether front focus or back focus for the
defocussing amount calculated regarding the ranging position
(ranging region, focal point detection position, focal point
detection region) to the CPU 11%9a and so forth. The ranging
unit 108 also outputs focus degree information that
indicates the degree of focus (the degree of difference in
focus), based on the absolute value of the defocussing
amount, to the CPU 119a and so forth. The information of
whether front focus or back focus is output in a case where
the defocussing amount exceeds a predetermined value, and in
a case where the absolute value of the defocussing amount is
within a predetermined value, outputs information to the
effect of being in-focus. The focus degree information is
output as a value where the defocussing amount has been
converted into an operation amount for rotating the focus
ring 134 until in focus.

[0086] Note that in the present embodiment, a signal for
imaging, and two signals for phase difference detection,
making up a total of three signals, are output from the
imaging device 102. However, this method is not restrictive.

For example, the imaging signal, and one of the two imaging
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signals for phase difference AF, making up a total of two
signals, may be output. 1In this case, the other one signal
of the two phase difference detection image signals may be
calculated using the two output signals from the imaging
device 102,

[0087] Fig. 2B illustrates an example of an array of
pixel portions having two photodiodes, that are
photoreceptors serving as photoelectric converters, for each
microlens. However, an arrandement may be made arraying
pixel portions having three or more photodiodes serving as
photoelectric converters, for each microlens. An
arrangement also may be made where aperture positions of
photoreceptors have multiple different pixel portions are to
the microlens. That is to say, it is sufficient as long as
two signals for phase difference detection, such as the A
signal and B signal that enable phase difference detection,
can be obtained as a result.

[0088] Figs. 3A through 6 are flowcharts illustrating
control that the digital camera 10 carries out. The
operations in the se flowcharts are executed by the main
body microcontroller 119 (more particularly, the CPU 119a)
controls the components of the digital camera 10 in
accordance with programs stored in the ROM 11%b.

Shooting Mode Processing

[0089] Figs. 3A through 3D are flowcharts illustrating

_27_



the overall operation when the digital camera 10 is in the
shooting mode. Upon starting up the digital camera 10 and
setting to the shooting, the processing of Fig. 3A 1is
started.

[0090] In S301, the CPU 119%a decides the type of screen
to be displayed on the display unit 107. In this processing,
whether or not to display an AF frame, face frame, and
focus-assist frame, and the display format thereof, are
decided based on information such as whether a face
detection function is on or off, whether the focus 1is set to
AF or MF, whether or not in focus as a result of the AF,
whether focus-assist is set to on or off, and so forth.

This processing will be described later in detail with
reference to Figs. 4A through 4C.

[0091] In S302, the CPU 119a determines whether or not
the screen type decided in S301 is a screen in a state where
a focus-assist display can be made. More specifically,
determination is made regarding whether or not "FOCUS-
ASSIST: YES" is true in Figs. 4A through 4C, as a result of
the processing thereof which will be described later. If a
state where a focus-assist display can be made, the flow
advances to S303; otherwise, to S305.

[0092] In S303, the CPU 119a determines whether or not
information of Display level is in a non-display state. The

Display level refers to multiple stages of information



display levels regarding various types of information
displays displayed superimposed on shot images, regarding
what types of information will be displayed to what extent
in detail. 1In a case where the Display level is set to a
non-display state, none of the information is displayed on
the shot image. Setting the Display level will be described
later in S336. 1In a case where the Display level is set to
a non-display state the flow advances to S305; otherwise, to
S304.

[0093] In S304, the CPU 11%a performs focus-assist
display processing. This is processing to display a focus-
assist, which is a display item to display the degree of in-
focus and the operation direction toward in-focus for a
subject at a particular position in the shot image (ranging
position, focal point detection position), based on the
information acquired from the ranging unit 108. This
processing will be described later in detail with reference
to Fig. 5.

[0094] In S305, the CPU 11%9a displays a live view image
on the display unit 107 without performing a focus-assist
display. A live view image i1s a shot image that has been
imaged by the imaging device 102 and subjected to image
processing by the image processing unit 118 for use as a
live view image. A live view image 1s successively updated

at a predetermined frame rate.
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[0095] In S306, the CPU 119a determines whether or not
the dial 126 has been operated (to accept moving
instructions). In a case where the dial 126 has been
operated, the flow advances to S307; otherwise, to S308.
[0096] In $307, the ranging position (ranging region,
focal point detection position, focal point detection
region) is jumped (moved to any one of multiple particular
places) based on the operation of the dial 126. For example,
if the picture has been divided vertically and horizontally
according to the golden ratio (approximately 5:8), there are
four intersections, and the jump (changing ranging position)
is performed from the intersection closest to the ranging
position immediately before to the position of the
intersection in the direction in which the dial 126 has been
rotated. The ranging position held in the RAM 119c is
updated to the ranging position to which movement has been
performed. When the ranging position changes, the focus-
assist display position also moves associated with the
ranging position. Generally, it is said that a composition
is stable where a primary subject is situated at an
intersection of the golden ratio in the picture.
Accordingly, in a case where shooting is being performed
giving consideration to the golden ratio, there is a good
chance that user will have the subject that is the object of

focus control situated at one of these four intersections.



Thus, sequentially jumping the ranging position from one
intersection of the golden ratio to another in accordance
with operations of the dial 126 enables the ranging position
to be quickly changed to the position of the subject
regarding which focus adjustment is desired, that is
situated at an intersection of the golden ratio. ©Note that
an arrangement may be made where the processing in S306 and
S307 is only performed in an operating mode where grid lines
for the golden ratio are being displayed, and jumping
ranging positions by operating the dial 126 is not performed
otherwise, since the user may not be giving consideration to
the golden ratio. This also is not restricted to the golden
ratio, and jumping may be performed to intersections of
lines dividing the picture into three vertically and
horizontally, and to the middle or the like. Further,
Jumping may be performed to different depending on the type
of gridlines being displayed. For example, when grid lines
for the golden ratio are being displayed, the ranging
position is sequentially moved among the intersections of
the golden ratio in accordance with the operations of the
dial 126 as described above. On the other hand, when grid
lines dividing the picture into three vertically and
horizontally are being displayed, the ranging position is
sequentially moved among the intersections of the lines

dividing the picture into three vertically and horizontally,



in accordance with the operations of the dial 126 as
described above.

[0097] In 5308, The CPU 119%9a determines whether or not
the cross key 125 has been operated (to accept moving
instructions). 1In a case where the cross key 125 has been
operated, the flow advances to S309; otherwise to S310.
[0098] In S309, the CPU 11%a moves the ranging position
by a predetermined amount in a direction corresponding to
the key of the cross key 125 that has been operated (one of
the directions of up, down, right, and left). The ranging
position held in the RAM 119c is updated to the ranging
position to which movement has been made. When the ranging
position moves, the position of the focus—-assist also moves
in an associated manner. An arrangement may be made where
the movement speed of the ranging position is accelerated
when the cross key 125 continues to be operated (pressed for
a predetermined amount of time or longer), in accordance
with the duration of pressing. Thus, the ranging position
can be gquickly moved to a subject at a position not close to
the ranging position before moving. While the moving of the
ranging position in accordance with the operation of the
dial 126 is jumping among multiple predetermined positions,
the moving of the ranging position in accordance with the
operation of the cross key 125 is moving over the user

screen to a desired position. An arrangement may be made



where, of the image processing unit 118 has performed face
detection control, the ranging position is moved to a
position of a detected face existing in the direction in
which the cross key 125 has been operated. This enables the
ranging position to be immediately brought to a face that is
not close.

[0099] Note that being able to move the ranging position
in accordance with user operations such as described in S306
through S309 is only in a case where the later-described
face detection function is off in S314. 1In a case where the
face detection function is on, the ranging position moves in
association with the position of a face that, out of the
detected faces, has been determined to be the main face.
Accordingly, in a case where the face detection function is
on, the ranging position does not change even if the dial
126 or cross key 125 is operated.

[00100] In S310, the CPU 119%a determines whether or not
the menu key 124 has been pressed. In a case where the menu
key 124 has been pressed, the flow advances to S311 in Fig.
3B; otherwise to 8324 in Fig. 3C.

[00101] In S311, the CPU 11%a displays on the display unit
107 a menu screen that is a list of setting items (menu
items) relating to the digital camera 10. In the menu
screen, one of the menu items is selected using the cross

key 125 or dial 126, and selecting and okaying operations



are performed using the set key 127, which allows the
settings for the various functions of the digital camera 10
to be changed.

[00102] In S312, the CPU 119a determines whether or not a
menu item that switches the focus-assist function on and off
has been selected, and a switching operation to switch the
focus—-assist function on or off has been performed from that
item. 1In a case where a switching operation to switch the
focus—-assist function on or off has been performed, the flow
advances to 35313; otherwise to S314.

[00103] In S313, the CPU 11%9a changes the focus-assist
function on/off settings (display settings for assist
display). In a case of setting the focus-assist function to
on, information indicating being set to on is recorded in
the ROM 119b. 1In a case of setting the focus-assist
function to off, information indicating being set to off is
recorded in the ROM 119%. 1In a case of setting the focus-
assist function to off from the menu settings items, focus-
assist display i1s not performed in any instance. On the
other hand, even in a case of setting the focus-assist
function to on from the menu settings items, focus-assist
display is not performed at all times; rather, focus-assist
display is performed depending on the situation, based on
conditions such as whether set to AF or MF, and wvarious

conditions such as Display level and so forth.



[00104] In S314, the CPU 119a determines whether or not a
menu item that switches the face detection function on and
0ff has been selected, and a switching operation to switch
the face detection function on or off has been performed
from that item. In a case where a switching operation to
switch the face detection function on or off has been
performed, the flow advances to S315; otherwise to S316.
[00105] In S315, the CPU 119%a changes the face detection
function on/off settings, and records information indicating
being set to on in the ROM 119b. 1In a case where the face
detection function is on, a region of a face of a person
(particular subject) in the live view image (shot image)
being shot. A face frame is given to the region of the face
that has been detected, and displayed. 1In a case where AF
is set, AF is performed on a face that is determined to be a
primary face (main face) out of multiple faces that have
been detected, based on conditions such as being large in
size, near to the middle of the screen, being a particular
individual that has been registered, or the like (i.e., face
AF is performed). When the face detection function has been
set to on and face has been detected, the ranging position
is overwritten by the position of the main face. That is to
say, the position for performing later-described focus-
assist is associated with the position of the detected main

face.



[00106] In S316, the CPU 119a determines whether or not a
menu item that changes AF mode settings has been selected,
and a changing operation of the AF mode has been performed.
There are two AF modes in the present embodiment, one-shot
AF and continuous AF. One-shot AF mode is an operation mode
where AF is performed once in accordance with the user
having pressed the one-shot AF key 129 once, and otherwise
the focus position is not moved. AF is performed each time
the one-shot AF key 129 is pressed. On the other hand,
continuous AF 1is an operation mode where AF continues to be
performed so as to be in focus as to a predetermined subject.
Even if the user does not perform any operations, the focus
position is continuously adjusted if the subject to be in
focus moves or the digital camera 10 moves. Although these
two types are exemplified in the present embodiment as AF
modes, this is not restrictive, and other AF modes may be
selectable. 1In a case where an AF mode changing operation
has been performed, the flow advances to S$S317; otherwise to
S318.

[00107] In S317, the CPU 119a sets to the AF mode selected
by the user (one or the other of one-shot AF and continuous
AF in the present embodiment) in accordance with operations
to change the AF mode. Information indicating the set AF
mode 1s recorded in the ROM 119b.

[00108] In S318, the CPU 119a determines whether or not a



menu item that sets the image size has been selected, and a
changing operation to set the image size has been performed.
In a case where image size settings have been changed, the
flow advances to S319; otherwise to $320.

[00109] In S319, the CPU 11%9a changes the image size
settings in accordance with the user operations.

Information indicating the setting values of the changed
image size settings is recorded in the ROM 118%b. 1In a case
where shooting and recording has been performed, the data is
recorded in the image size set here. Details of this
processing will be described later with reference to Fig. 6.
[00110] In S320, the CPU 119a determines whether or not a
settings changing operation has been made in the menu screen
regarding a settings item other than the settings items
described in S312 through S319 above. 1In a case where a
settings changing operation has been made, the flow advances
to $5321; otherwise to $322. 1In S321, the CPU 119%a changes
the settings in accordance with the operations performed in
S320.

[00111] In S322, the CPU 119a determines whether or not an
operation to close the menu screen has been performed. An
operation to close the menu screen is an operation of one or
the other of pressing the menu key 124 and pressing the set
key 127 in a state where the menu end item has been selected.

In a case where an operation to close the menu screen has



been performed the flow advances to S323; otherwise, the
flow returns to S312 and repeats the process.

[00112] In S323, the CPU 11%9a ends the menu screen display,
displays the live view screen again, and advances to S324 in
Fig. 3cC.

[00113] In S324 in Fig. 3C, the CPU 119a determines
whether or not a switching operation between AF and MF has
been performed by the AF/MF switch 135. 1In a case where AF
and MF have been switched, the flow advances to S325;
otherwise, to $326.

[00114] In S325, the CPU 11%9a switches between AF and MF
in accordance with the operation of the AF/MF switch 135.
In a case of having been switched to AF, information to the
effect of having been switched to AF is recorded in the ROM
119b, and operations are started under AF settings. In a
case of having been switched to AF, operations indicated by
whichever of the one-shot AF mode and continuous AF mode is
set as the current AF mode are performed.

[00115] In S326, the CPU 119a determines whether or not
the AF/MF switch 135 is set to AF, and the AF mode is the
one-shot AF mode. If this is true the flow advances to
S327; otherwise to S329.

[00116] In S327, the CPU 119a determines whether or not
the one-shot AF key 129 has been pressed (to accept AF

execution instructions). If the one-shot AF key 129 has



been pressed the flow advances to $5328; otherwise to S329.
[00117] In S328, the CPU 11%9a controls the focus control
unit 113 to perform AF, so that a subject at the ranging
position corresponding to the AF frame is in focus.

[00118] In S329, the CPU 119a determines whether or not
the AF/MF switch 135 is set to AF, and the AF mode is the
continuous AF mode. If this is true the flow advances to
S330; otherwise to S335 in Fig. 3D.

[00119] In S330, the CPU 119a determines whether or not
pressing of the AF lock key 130 has caused an AF lock state.
If in an AF lock state the flow advances to $331; otherwise
to S332. An AF lock state is when AF 1is temporarily not
performed and the focus position is fixed in an operation
mode where continuous AF is performed.

[00120] In S331, the CPU 119a determines whether or not
the AF lock key 130 has been pressed (to accept stop
instruction or cancellation instructions). In a case where
the AF lock key 130 has been pressed, the flow advances to
S332; otherwise to S335.

[00121] In S332, the CPU 11%9a cancels the AF lock state
and performs continuous AF, and continuously controls the
focus control unit 113 so that the subject corresponding to
the AF frame is in focus.

[00122] In S333, the CPU 119a determines whether or not

the AF lock key 130 has been pressed. In a case where the



AF lock key 130 has been pressed, the flow advances to S334;
otherwise to S335.

[00123] In 5334, the CPU 119a stops the continuous AF and
locks the AF (effects an AF-lock state). That is to say, AF
control by the focus control unit 113 is stopped.
Accordingly, changing of the focus position by AF is stopped,
by manual focus can be made using the focus ring 134.
[00124] In S335, the CPU 119a determines whether or not
the display key 132 has been pressed. 1In a case where the
display key 132 has been pressed, the flow advances to S5336;
otherwise to S337.

[00125] In S336, the CPU 119a switches the Display level
in accordance with the display key 132 having been pressed.
The changed Display level is recorded in the ROM 119b, and
information display is performed in accordance with the
change Display level.

[00126] In S337, the CPU 119a determines whether or not
the enlargement key 131 has been pressed. In a case where
the enlargement key 131 has been pressed, the flow advances
to S$338; otherwise to S339.

[00127] In S338, the CPU 119a performs enlargement
processing. Details of this processing will be described
later with reference to Figs. 7A and 7B.

[00128] In S339, the CPU 119a determines whether or not

the start/stop key 133 has been pressed. 1In a case where



the start/stop key 133 has been pressed the flow advances to
S340; otherwise to S343.

[00129] In 5340, the CPU 119a determines whether or not a
recording operation of a moving image is currently being
performed (i.e., whether shooting and recording is
performed). If shooting and recordings being performed, the
flow advances to 5342; otherwise (if in a shooting standby
state) to S341.

[00130] In S341, the CPU 119%a starts recording a moving
image. That is to way, a recording image imaged by the
imaging device 102 is subjected to processing for recording
at the image processing unit 118, and is recorded in the
recording medium 105 as a moving image file, according to a
predetermined file format.

[00131] In S342, the CPU 119%a stops recording the moving
image. Upon having stopped recording the moving image,
moving image ending processing such as giving attributes to
the moving image file that had been recorded, closing the
file, and so forth.

[00132] In S343, the CPU 119a determines whether or not an
event has occurred other than an event listed in the steps
described above. In a case where there has been another
event, the flow advances to $344; otherwise, to S345. 1In
S344, the CPU 119a performs processing corresponding to the

event that has occurred in S343.



[00133] In S345, the CPU 119a determines whether or not
there has been an event to end the shooting mode processing.
In a case where there has been a termination event, the
shooting mode is ended; otherwise, the flow returns to S301
and repeats the processing. Examples of termination events
include an operation of turning the power of the digital
camera 10 off, the power going off due to low power source
voltage, auto power off due to no operations having been
performed in shooting standby state for a predetermined
amount of time, transitioning to an operation mode other
than the shooting mode, such as playback mode or
communication mode.

[00134] Although description has been made that the
ranging position can be moved in accordance with user
operations only in a case where the face detection function
set in S$314 is off, an arrangement may be made where the
ranging position can be moved in accordance with user
operations even in a case where the face detection function
is set to on. In this case, the ranging position is
associated with the position of the main face that has been
detected until the user operations described in S306 through
S309 are performed to move the ranging position. In a case
where a user operation i1s performed to move the ranging
position, the ranging position is moved according to user

operations, unassociated with the position of the main face.



After the ranging position has moved in accordance with user
operations, the ranging position is not associated with the
position of the main face. Thereafter, if a return
operation (reset operation) is performed to return to the
state where the ranging position is associated with the main
face, the ranging position is at the position of the main
face again, and thereafter the ranging position is
associated with the position of the main face. A
conceivable reset operation is to press the cancel key 128,
or the like. In this case, 1f the focus-assist function has
been set to on in the later-described S321 and focus-assist
is displayed, a face frame indicating the main face is not
displayed when the ranging position is associated with the
position of the main face. In a case where a user operation
is performed to move the ranging position, the ranging
position is moved in accordance with the user operation
unassociated with the position of the main face, and the
focus—-assist position also moves accordingly. A face frame
indicating the position of the main face is newly displayed
in conjunction with this. The face frame indicating the
main face is hidden when a return operation is subsequently
performed to reassociate the ranging position and the
position of the main face.

Screen Type Deciding Processing

[00135] The screen type deciding processing described in



S301 in Fig. 3A will be described. First, the screen types
will be described. Figs. 11A through 11G illustrate display
examples of various types of display states (various screen
types) on the display unit 107. ©Note that, unless the
Display level 1s set to non-display, information other than
focus-assist, AF frame (AF region), and face frame, is
displayed superimposed on the live view image in accordance
with the Display level, although this is omitted from Figs.
11A through 11G. 1Information other than the face frame in
accordance with the Display level includes grid lines,
remaining battery level, remaining shooting time, and so
forth. ©Note that a case where the face detection function
described in S314 and S315 is set to on will be simply
referred to as face detection on, and a case where the face
detection function is set to off will be simply referred to
as face detection off.

[00136] Fig. 11A is a display example of a case where face
detection is off and the focus-assist function is set to off,
and a case where face detection is off and the functions of
AF, one-shot AF mode, and focus—-assist are set to off. A
live view image is displayed on the display unit 107 here,
and the focus-assist, AF frame, and face frame are not
displayed.

[00137] Fig. 11B is a display condition in a case where,

in addition to the condition of face detection being off and



the focus-assist function being set to on, one of the
following is true: the focus mode is MF, the focus mode is
in one-shot AF mode and AF operation has not been performed
yvet, and the focus mode is continuous AF mode and in the AF
lock state. A focus-assist 1101 is displayed on the display
unit 107 superimposed on the live view image. The focus-
assist 1101 is an item indicating the subject at the
position (ranging position, focus detecting position) where
the focus-assist 1101 is displayed is in focus, front focus
or back focus, and degree of in-focus (degree of off-focus).
The user can adjust the focus in MF referencing the focus-
assist 1101. Details of the focus-assist 1101 will be
described later with reference to Fig. 8.

[00138] Fig. 11C is a display example of the display unit
107 either during performing AF operation in the one-shot AF
mode or continuous AF mode with face detection off, or after
having performed AF operation in the one-shot AF mode with
face detection off. An AF frame 1102 is displayed to
indicate a subject region (ranging position, AF position,
focus detection position) that is the object of AF control
(AF operation), and the AF control state. The position of
the AF frame 1102 indicates the subject region (ranging
position, AF position) that is the object of AF control.

The color of the AF frame 1102 indicates the state of the AF

operation. The AF frame 1102 is displayed in white when



performing continuous AF (a state of continuous AF
operation) and from the start of one-shot AF till in-focus.
When in-focus has been achieved by one-shot AF, the AF frame
1102 is displayed in green.

[00139] Fig. 11D is a display example where the focus-
assist function is set to off in a case where the AF/MF
settings are set to AF, and an AF lock state has occurred in
the continuous AF mode. An AF frame 1103 is displayed in
gray, superimposed on the live view image, indicating that
AF operations are not being performed.

[00140] Fig. 11E is a display example of a case where AF
operations are being performed in the one-shot AF mode or
continuous AF mode, or after AF operations having been
performed, with face detection on. Face frames 1104, 1105,
and 1106 are displayed superimposed on the live view image.
The face frames 1104 through 1106 are displayed at positions
where faces have been detected in the shot image. The face
frame 1106 is a frame indicating a face that is to be the
object of face AF (main face) out of the detected faces, and
the face frames 1104 and 1105 are frames indicating faces
other than the main face (sub-faces). The display form is
different for the main-face face frame 1106 and the sub-face
face frames 1104 and 1105, so that the user can identify
that the face frame 1106 is a face frame indicating the main

face. This differentiation is made by, for example, color,



whether single line or double line, etc. In the example in
Fig. 11E, triangles on the sides of the frame indicate that
this i1s a main face frame. The triangles on the sides of
the frame also indicate that the main face can be changed to
another face by pressing the right or left key (i.e., in
accordance with user operations). This means that in the
present embodiment, the user can specify which of the
multiple detected faces is to be the main face for face AF
(a region to serve as the AF region can be selected from
multiple particular subject regions that have been detected).
In order to represent the operation status of AF, the sub-
face face frames 1104 and 1105 are displayed in gray since
they are not the object of AF. The face frame 1106
indicating the main face is displayed in white while
performing AF in one-shot AF or continuous AF, and in dgreen
when in-focus is achieved in face AF by one-shot AF.

[00141] Fig. 11F is a display condition in a case where,
in addition to the condition of face detection being on and
the focus-assist function being set to off, one of the
following is true: the focus mode is set to MF, the focus
mode 1s the one-shot AF mode and in a state before
performing AF, and the focus mode is the continuous AF mode
in the AF lock state. Face frames 1104 and 1105 are face
frames representing sub-faces, and a face frame 1107 is a

face frame representing the main face. Note however, that



AF operations are not performed with regard to the face
frame 1107. In this case, both the face frame 1107
representing the main face and the face frames 1104 and 1105
representing sub-faces are displayed in gray, since AF
operations are not performed. Still, the display form of
the face frame 1107 is such that it can be distinguished as
being the main face (indicated as being the main-face face
frame by the triangles to the sides of the face frame 1107).
[00142] Fig. 11G is a display condition in a case where,
in addition to the condition of face detection being on and
the focus-assist function being on, one of the following is
true: the focus mode is set to MF, the focus mode is the
one-shot AF mode and in a state before performing AF, and
the focus mode is the continuous AF mode in the AF lock
state. In this case, the focus-assist 1101 is displayed at
the position of the main face, not the face frame such as
illustrated in Figs. 11E and 11F. The sub-face face frames
1104 and 1105 are displayed in gray, and the focus-assist
1101 is displayed in white, to represent the state of AF
operations. That is to say, the ranging position which is
the position of the focus-assist 1101 is associated with the
position of the detected main face. The display position of
the focus-assist 1101 on the live view image also 1is
associated with the position of the main face.

[00143] Next, a detailed flow of the screen type deciding



processing described in S301 in Fig. 3A will be described.
Figs. 4A through 4C are a flowchart of the screen type
deciding processing described in S$301 in Fig. 3A.

[00144] In S401 in Fig. 4A, the CPU 119%9a references the
settings information stored in the ROM 11%9b, and determines
whether or not the face detection function is set to on. 1In
a case where the face detection function has been set to on
in the aforementioned $315, determination is made here that
it is on. If set to on, the flow advances to $430;
otherwise, to $5402.

[00145] In S402, the CPU 119a determines whether or not AF
has been set by the AF/MF switch 135. If set to AF, the
flow advances to S406; otherwise (i.e., 1f set to MF), to
S403.

[00146] In S403, the CPU 119a references the settings
information stored in the ROM 119 and determines whether
the focus-assist function is set to on. In a case where the
focus—-assist function has been set to on in the
aforementioned S313, determination is made here that it is
on. In a case where the focus-assist function has been set
to on, the flow advances to S404; otherwise, to S405.

[00147] In S404, the CPU 11%9a decides on a display type
where face detection is off, the focus mode is set to MF,
and focus-assist 1s on. The screen i1s set so that

AF frame display: no



face frame display: no

focus-assist display: vyes
and these settings are held in the RAM 119c. As a result, a
screen such as illustrated in Fig. 11B above is displayed on
the display unit 107.
[00148] In S405, the CPU 11%9a decides on a display type
where face detection is off, the focus mode is set to MF,
and focus-assist is off. The screen is set so that

AF frame display: no

face frame display: no

focus-assist display: no
and these settings are held in the RAM 119c. As a result, a
screen such as illustrated in Fig. 11A above is displayed on
the display unit 107.
[00149] In S406, the CPU 119a references the settings
information stored in the RCM 119b, and determines whether
or not the AF mode is set to the one-shot AF mode. In a
case where the AF mode has been set to one-shot AF mode in
the aforementioned S317, determination is made here that the
AF mode is set to the one-shot AF mode. If set to one-shot
AF, the flow advances to S407; otherwise (i.e., 1in a case
where the AF mode is set to continuous AF), to S415.
[00150] In S407, the CPU 119a determines whether or not AF
operations have been performed by one-shot AF. This is

determination of whether or not the one-shot AF key 129 has



been pressed in the one-shot AF mode. 1In a case of
determining that one-shot AF has already been performed the
flow advances to $8408; otherwise (the one-shot AF key 129
has not been pressed yet) to S411.
[00151] In S408, the CPU 11%9a decides whether or not
focusing on the AF object by one-shot AF has been successful
(whether in-focus has been successfully achieved or not).
If in focus, the flow advances to $409; otherwise (one-shot
AF operation has been started but in-focus has not been
achieved yet) to S410.
[00152] In S409, the CPU 11%9a decides on a display type
where face detection is off, the focus mode is set to one-
shot AF, and in-focus has been successful. The screen is
set so that

AF frame display: green (indicating in-focus)

face frame display: no

focus—-assist display: no
and these settings are held in the RAM 119c. As a result, a
screen such as illustrated in Fig. 11C above is displayed on
the display unit 107, with the AF frame displayed in green.
[00153] In S410, the CPU 11%9a decides on a display type
where face detection is off, the focus mode is set to one-
shot AF, and in-focus has not been successful yet
(undergoing AF operations). The screen 1s set so that

AF frame display: white (indicating undergoing AF



operations)

face frame display: no

focus—assist display: no
and these settings are held in the RAM 119c. As a result, a
screen such as illustrated in Fig. 11C above is displayed on
the display unit 107, with the AF frame displayed in white.
[00154] In S411, the CPU 119a decides whether or not the
focus—-assist function is set to on, the same as in S403. If
the focus-assist function is set to on, the flow advances to
S414; otherwise to S412.
[00155] In S412, the CPU 119a determines whether or not an
AF frame moving operation has been performed. The AF frame
can be moved in a direction of a key pressed on the cross
key 125, for example. 1In a case where determination is made
that an AF frame moving operation has been performed, the
position of the AF frame is moved in accordance with the
moving operation and the flow advances to S410; otherwise,
to S413. When S410 is reached from S412, the AF frame is
displayed in white for a predetermined amount of tTime
(several seconds or se) after the AF frame moving operation
has ended, and thereof the AF frame is set to non-display.
[00156] In S413, the CPU 11%9a decides on a display type
where face detection is off, the focus mode is set to one-
shot AF, and one-shot AF operations have not been performed

yvet. The screen is set so that



AF frame display: no

face frame display: no

focus—assist display: no
and these settings are held in the RAM 119c. As a result, a
screen such as illustrated in Fig. 11A above is displayed on
the display unit 107. This screen is an AF standby state
before operating the one-shot AF key 129, and is a screen in
a case where the focus-assist function is set to off.
[00157] In S414 in Fig. 4C, the CPU 119%9a decides on a
display type where face detection is off, the focus-assist
function is on, and the focus mode is in one-shot AF mode
but the one-shot AF operations have not been performed yet.
The screen is set so that

AF frame display: no

face frame display: no

focus-assist display: vyes
and these settings are held in the RAM 119¢c. As a result, a
screen such as illustrated in Fig. 11B above is displayed on
the display unit 107. 1In this state, the focus ring 134 can
be operated and manual focusing performed. Accordingly,
displaying the focus-assist 1101 provides support for the
user MF operations. The position of the focus-assist 1101
can be moved, as described regarding S306 through $309 in
Fig. 3A. Moving the position of the focus-assist 1101 also

moves the ranging position and the AF position. Upon the



one-shot AF key 129 being pressed thereafter, the display
state in S410 is displayed, and then transitions to the
display state in S409. That is to say, in a case where the
focus-assist function is set to on in the one-shot AF mode,
the focus-assist is displayed at the ranging position before
the one-shot AF key 129 is pressed. When the one-shot AF
key 129 is pressed, AF 1i1s performed at that position, and
the focus-assist display is replaced with an AF frame.
[00158] In S415, the CPU 119a determines whether or not in
the AF locked state. 1If the AF locked state has been set in
the aforementioned S334, determination is made here that the
state is the AF locked state. 1In a case of the AF locked
state, the flow advances to S417; otherwise, to S416.
[00159] In S416, the CPU 11%9a decides on a display type
where face detection is off, the focus mode is continuous AF
mode, and AF lock is not implemented (continuous AF is being
executed). The screen is set so that

AF frame display: white

face frame display: no

focus-assist display: no
and these settings are held in the RAM 119c. As a result, a
screen such as illustrated in Fig. 11C above is displayed on
the display unit 107, where the AF frame 1102 is displayed
in white.

[00160] In S417, the CPU 119a decides whether or not the



focus—-assist function is set to on, the same as in S403. If
the focus-assist function is set to on, the flow advances to
S419; otherwise to S418.
[00161] In S418, the CPU 11%9a decides on a display type
where face detection is off, focus-assist function is set to
off, and the state is the AF lock state in continuous AF
mode. The screen 1is set so that

AF frame display: gray

face frame display: no

focus-assist display: no
and these settings are held in the RAM 119c. As a result, a
screen such as illustrated in Fig. 11D above is displayed on
the display unit 107.
[00162] In S419, the CPU 11%9a decides on a display type
where face detection is off, the focus-assist function is on,
and the state is the AF lock state in continuous AF mode.
The screen is set so that

AF frame display: no

face frame display: no

focus-assist display: vyes
and these settings are held in the RAM 119c. As a result, a
screen such as illustrated in Fig. 11B above is displayed on
the display unit 107. 1In this state, the focus ring 134 can
be operated and manual focusing performed, as described in

S334. Accordingly, displaying the focus-assist 1101



provides support for the user MF operations. The position
of the focus-assist 1101 can be moved, as described
regarding 3306 through 5309 in Fig. 3A. Moving the position
of the focus-assist 1101 also moves the ranging position and
the AF position. Upon disengaging the AF lock and executing
continuous AF thereafter, the display state in S416 is
displayed, and the focus-assist display 1101 is replaced
with the AF frame 1102,
[00163] In S430, the CPU 119a determines whether or not AF
has been set by the AF/MF switch 135. If set to AF, the
flow advances to S434; otherwise to S431.
[00164] In S431, the CPU 11%9a determines whether the
focus—-assist function is set to on, in the same way as in
S403. If on, the flow advances to S432; otherwise, to S433.
[00165] In S432, the CPU 11%9a decides on a display type
where face detection is on, the focus mode is set to MF, and
focus-assist is on. The screen is set so that

AF frame display: no

face frame display: no for main face, gray for sub-face

focus-assist display: yes at position of main face
and these settings are held in the RAM 119c. As a result, a
screen such as illustrated in Fig. 11G above is displayed on
the display unit 107.
[00166] In S433, the CPU 11%9a decides on a display type

where face detection is on, the focus mode is set to MF, and



focus-assist is off. The screen is set so that

AF frame display: no

face frame display: gray for main face and sub-face

focus-assist display: no
and these settings are held in the RAM 119c. As a result, a
screen such as illustrated in Fig. 11F above is displayed on
the display unit 107.
[00167] In S434, the CPU 119a determines whether or not
the AF mode is set to the one-shot AF mode, in the same way
as 1in S406. If set to one-shot AF, the flow advances to
S435; otherwise, to $S442.
[00168] In S435, the CPU 119a determines whether or not AF
operations have been performed by one-shot AF, the same as
in S407. 1In a case of determining that one-shot AF has
already been performed the flow advances to S436; otherwise
to S5439.
[00169] In S436, the CPU 119a decides whether or not
focusing on the AF object by one-shot AF has been successful,
in the same way as in 5408. If in focus, the flow advances
to S437; otherwise to S438.
[00170] In S437, the CPU 11%9a decides on a display type
where face detection is on, the focus mode is set to one-
shot AF mode, and the focus state is in-focus as a result of
having performed one-shot AF. The screen is set so that

AF frame display: no



face frame display: green for main face, gray for sub-
face

focus—-assist display: no
and these settings are held in the RAM 119c. As a result, a
screen such as illustrated in Fig. 11E above is displayed on
the display unit 107, with the face frame 1106 displayed in
green.
[00171] In S438, the CPU 11%9a decides on a display type
where face detection is on, the focus mode is set to one-
shot AF, and in-focus has not been successful yet
(undergoing AF operations). The screen 1s set so that

AF frame display: no

face frame display: white for main face, gray for sub-
face

focus-assist display: no
and these settings are held in the RAM 119c. As a result, a
screen such as illustrated in Fig. 11E above is displayed on
the display unit 107, with the face frame 1106 displayed in
white.
[00172] In S439, the CPU 119a decides whether or not the
focus—-assist function is set to on, the same as in S403. If
the focus-assist function is set to on, the flow advances to
S441; otherwise to S440.
[00173] In S440, the CPU 11%9a decides on a display type

where face detection is on, the focus-assist function is off,



and the focus mode is one-shot AF with one-shot AF not
having been performed yet. The screen 1s set so that

AF frame display: no

face frame display: gray for main face and sub-face

focus-assist display: no
and these settings are held in the RAM 119c. As a result, a
screen such as illustrated in Fig. 11F above is displayed on
the display unit 107.
[00174] In S441, the CPU 11%9a decides on a display type
where face detection is on, the focus-assist function is on,
and the state is the one-shot AF mode where no one-shot AF
operation has been performed yet. The screen is set so that

AF frame display: no

face frame display: no for main face and gray for sub-
face

focus-assist display: yes at the position of main face
and these settings are held in the RAM 119¢c. As a result, a
screen such as illustrated in Fig. 11G above is displayed on
the display unit 107. 1In this state, the focus ring 134 can
be operated and manual focusing performed, as described in
S334. Accordingly, displaying the focus-assist 1101
provides support for the user MF operations. Pressing the
one-shot AF key 129 thereafter transitions through the
display state in S438 to the display state in S437. That is

to say, in a case where the focus-assist function is set to



on in the one-shot AF mode, the focus-assist is displayed at
the ranging position before pressing the one-shot AF key 129.
Once the one-shot AF key 129 1is pressed, face AF 1is
performed at that position, and the focus-assist is replaced
by a face frame display where in focus.
[00175] In S442, the CPU 119a determines whether or not if
in the AF lock state, in the same way as in S415. 1If the AF
lock state, the flow advances to $444; otherwise to S443.
[00176] In S443, the CPU 11%9a decides on a display type
where face detection is on, and continuous AF is being
performed. The screen 1s set so that

AF frame display: no

face frame display: white for main face, gray for sub-
face

focus-assist display: no
and these settings are held in the RAM 119c. As a result, a
screen such as illustrated in Fig. 11E above is displayed on
the display unit 107, with the face frame 1106 displayed in
white.
[00177] In S444, the CPU 119a decides whether or not the
focus—-assist function is set to on, the same as in S403. If
the focus-assist function is set to on, the flow advances to
S446; otherwise to S445.
[00178] In S445, the CPU 11%9a decides on a display type

where face detection is on, the focus-assist function is off,



and in the AF lock state when in the continuous AF mode.
The screen is set so that

AF frame display: no

face frame display: gray for main face and sub-face

focus-assist display: no
and these settings are held in the RAM 119c. As a result, a
screen such as illustrated in Fig. 11F above is displayed on
the display unit 107.
[00179] In S446, the CPU 11%9a decides on a display type
where face detection is on, the focus-assist function is on,
and the state is the continuous AF mode in the AF lock state.
The screen is set so that

AF frame display: no

face frame display: no for main face and gray for sub-
face

focus-assist display: yes at the position of main face
and these settings are held in the RAM 119c. As a result, a
screen such as illustrated in Fig. 11G above is displayed on
the display unit 107. 1In this state, the focus ring 134 can
be operated and manual focusing performed, as described in
S334. Accordingly, displaying the focus-assist 1101
provides support for the user MF operations. Disengaging
the AF lock state thereafter and performing continuous AF
transitions to the display state in $S443, and the focus-

assist 1101 is replaced by the face frame 1106,



Focus—-assist Display Processing

[00180] Fig. 5 is a flowchart illustrating the focus-
assist display processing mentioned above in 5304 in Fig. 3A
in detail. 1In S501, the CPU 119%9a reads out the ranging
position (focus detection position) held in the RAM 119c.
[00181] In S502, the CPU 11%a acquires focus information
and information relating to whether or not ranging was
successful from the ranging unit 108, for a subject
corresponding to the ranging position acquired in S501. As
described earlier, focus information includes information
regarding which of in-focus/front-focus/back-focus the state
is, and the degree of in-focus, calculated by the
defocussing amount.

[00182] In S503, the CPU 119a decides the frame display
position of the focus-assist (assist display or focus guide
display) that the GPU 115 draws, indicator angle, and
display color, based on the information acguired in $501 and
S502. The frame display position is decided to be at the
ranging position. The indicator angle is decided based on
the information of whether in focus, front focus, or back
focus, and the degree of in-focus if front focus or back
focus. The display color is decided based on the
information of whether in focus, front focus, or back focus,
and information of whether or not ranging was successful.

Details will be described later.



[00183] In S504, the CPU 119%9a references ranging success
information acquired in $502, and determines whether or not
ranging was successful. If successful, the flow advances to
S505; otherwise to S510.

[00184] In S505, the CPU 11%9a determines whether the
subject is in an in-focus state or an out-of-focus state,
based on the information acquired in S502. If in an in-
focus state the flow advances to S507, and if in an out-of-
focus state, to S5060.

[00185] In S506, the CPU 11%9a determines whether the
subject is in a front focus state or a back focus state,
based on the information acquired in $502. If in a front
focus state the flow advances to 38508, and if in a back
focus state to S509.

[00186] In S507, the CPU 119a selects indicator pattern A,
which is focus-assist data corresponding to an indicator
display form in a case where the subject is in focus. A
display example of data of this indicator and frame is
illustrated in Fig. 8A. An indicator 801 indicates an in-
focus state (a state where the subject in the focus
detection region is in focus) where a later-described
indicator 804 and indicator 805 are overlapping each other
and integrated, and further adjacent to an indicator 803 (a
position indicated by the indicator 803). The color is

green, which is different from other states. By using this



expression, the display area of the indicator is smaller at
the focus position and nearby, as compared to other forms,
and thus affects the visibility of the picture less when
viewed by the photographer. A frame 802 indicates a region
corresponding to the ranging position acquired in S$501 on
the live view image.

[00187] In S508, the CPU 119a selects indicator pattern B,
which is focus-assist data corresponding to an indicator
display form in a case where the subject is in a front focus
state. Display examples of data of the indicators and frame
are illustrated in Figs. 8Bl and 8B2. The indicator 803
indicates a target point of indicator 804 and indicator 805
to head toward an in-focus state, represented by white
triangles pointing to the frame 802. The indicator 804 and
indicator 805 represent the degree of in-focus at the
ranging position by the distance from each other,
represented as triangles pointing away from the frame 802.
When the distance between the subject and the digital camera
10 changes, the degree of in-focus changes, so the gap
between the displayed positions of the indicator 804 and
indicator 805 dynamically changes to be wider or narrower
accordingly. The distance (angle) between the indicator 804
and indicator 805 changes such that the displayed distance
is smaller in a case where the degree of off-focus is

smaller (narrower, the angle is smaller) as compared to a



case where the degree of off-focus is large in the focus
detection region, based on the degree of in-focus
information. That is to say, Fig. 8Bl represents a case
where the subject is in a small out-of-focus state (the
degree of off-focus is small), while Fig. 8B2 represents a
case where the subject is in a large out-of-focus state (the
degree of off-focus is large). This arrangement where the
indicator 803 and indicator 804 and indicator 805 are
triangles of which the vertices face each other in the
neighborhood of in-focus enables slight off-focus states to
be easily visually recognized. Each indicator is displayed
in the neighborhood of the frame 802, so the photographer
can confirm the in-focus state without looking far away from
the subject. 1In a case where focus-assist displays are
enabled for multiple positions, the correlation between each
frame and the indicators can be easily comprehended.

[00188] In 5509, the CPU 119%a selects indicator pattern C,
which is focus-assist data corresponding to an indicator
display form in a case where the subject is in a back focus
state. Display examples of data of the indicators and frame
are illustrated in Figs. 8Cl and 8C2. Unlike Figs. 8Bl and
8B2, the indicator 803 is represented as a white triangle
point away from the frame 802, and the indicator 804 and
indicator 805 are represented as white triangles heading

away from the frame 802. Accordingly, whether the state is



front focus or back focus can be comprehended in a glance.
Fig. 8Cl represents a case where the subject is in a small
out-of-focus state (the degree of off-focus 1s small), while
Fig. 8C2 represents a case where the subject is in a large
out-of-focus state (the degree of off-focus is large).
[00189] In S510, the CPU 119a selects indicator pattern D,
which is focus-assist data corresponding to an indicator
display form in a case where the subject is in a way-out-of-
focus state. Display examples of data of the indicators and
frame are illustrated in Fig. 8D. The indicator 803,
indicator 804, and indicator 805 are each represented as
square shapes, which is different from the shapes of the
indicates in Figs. 8A through 8C2. The display color of
these indicators is gray. This visually indicates that
determination of front-focus/back-focus has failed (i.e.,
ranging has failed), and the state is a way-out-of-focus
state.

[00190] In S511, the CPU 11%9a draws the indicator and
frame data selected in one of S507 through S510, at the
display position, indicator angle, and display color,
decided in S503, at the frame display VRAM using the GPU 115.
[00191] In S512, the CPU 11%a draws the various types of
display elements other than focus-assist at on-screen
display (0SD) VRAM.

[00192] In S513, the CPU 11%a composites the 0OSD VRAM



drawn in S512 upon the frame display VRAM drawn in S511,
using the GPU 115.

[00193] In S514, the CPU 119%a superimposes the VRAM
composited in S513 with the video (live view image) at the
display interface unit 106, and displays on the display unit
107. Figs. 9A and 9B illustrate the configuration of the
screen displayed on the display unit 107 at this time. A
focus-assist 90la and a focus-assist 901lb are both
configured using the frame and indicators illustrated in
Figs. 8A through 8D. 1Icon 902 indicates that the focus mode
has been set to MF by the AF/MF switch 135. A subject 903
and a subject 904 are subjects imaged by the imaging device
102 (part of the live view image). Other information
display elements that have less relationship with the
present invention are also displayed in the screen. These
are drawn in in S512, but are not denoted by any reference
numerals. In Fig. 9A, the ranging position obtained in S501
corresponds to the subject 903, and the subject 903 is in an
in-focus state. On the other hand, Fig. 9B illustrates a
state where the ranging position has been moved from that in
Fig. 9A using the cross key 125 or dial 126. The ranging
position is at the position of the subject 904, and the
subject 904 is in a front focus state. Part of the
indicator for the focus-assist 901b is hidden beneath

another display element due to the compositing in S513 (i.e.,



the superimposing was performed with another display element
laid upon it). The indicators are three shapes, so even in
such a state, the focus state can be confirmed by the other
exposed indicators.

[00194] Thus, the focus-assist indicates which way the
focus ring 134 should be operated by how much, until the
subject at the ranging position (focus detection position)
is in focus. In other words, the focus-assist indicates the
degree of in-focus of the ranging position (the degree of
off-focus). Further restated, the focus-assist represents
the difference between the focal length when the subject at
the ranging position is in focus, and the current focal
length. Yet another way of saying this is that the focus-
assist represents the relationship between the focus
position (the position that currently is in focus and the
digital camera 10) and the distance to subject (the distance
between the digital camera 10 and the subject).

Modification of Display Form of Focus-assist

[00195] Another example of display forms of the frame and
indicators illustrated in Figs. 8A through 8D is illustrated
in Figs. 10A through 10C. Fig. 10A illustrates an in-focus
state corresponding to Fig. 8A. An indicator 1001
corresponds to the indicator 801, and a frame 1002
corresponds to the frame 802. The indicator 1001 is an

expression of the three of a later-described indicator 1003



and indicator 1004 and indicator 1005 being overlaid and
integrated. This affects the visibility of the picture less
when viewed by the photographer, in the same way as in Fig.
8A.

[00196] Fig. 10B is a front focus state corresponding to
Fig. 8B2. An indicator 1003 corresponds to the indicator
803, and indicator 1004 corresponds to the indicator 804,
and an indicator 1005 corresponds to the indicator 805. An
arrow 1006 indicates the direction for rotation of the focus
ring 134 to head toward in-focus. Accordingly, even in a
case where the photographer is not accustomed to the
operation of the focus ring 134, the focus ring 134 can be
operated in the in-focus direction without guessing the
direction of rotation. 1In a case where the display unit 107
can be folded out, rotated, flipped, or otherwise changed
with regard to orientation, this can change the way in which
the arrow should be displayed with regard to the orientation
and position of the display unit 107 as to the focus ring
134. An arrangement may be made where the state of
orientation is detected and the arrow 1006 is properly drawn
to reflect this.

[00197] Fig. 10C is a back focus state corresponding to
Fig. 8C2. The indicator 1004 and indicator 1005 are in
reversed positions as compared to Fig. 10B. Accordingly,

the photographer can tell whether front focus or back focus



in a glance. The arrow 1006 is pointing in the opposite
direction from Fig. 10B, indicating that the rotation
direction of the focus ring 134 for operation in the in-
focus direction is opposite.

Image Size Settings Switching Processing (Crop Settings)
[00198] The image size settings switching processing
described earlier in $318 and S319 in Fig. 3 will be
described. The digital camera 10 has an item regarding
image size settings (resolution settings) in the menu items
of the menu screen. When the user selects the menu item for
the image size settings, a sub-menu having the following

options is displayed, and the user can select any one of the

options.
Setting 1 ... 4K: 4096 pixels x 2160 pixels
Setting 2 ... 4K: 3840 pixels x 2160 pixels
Setting 3 ... 2K: 2048 pixels x 1080 pixels
Setting 4 ... 2K: 1920 pixels x 1080 pixels
Setting 5 ... 2K cropped: 2048 pixels x 1080 pixels
Setting 6 ... 2K cropped: 1920 pixels x 1080 pixels

[00199] Setting 1 is the largest size that can be set to
the digital camera 10. The maximum number of pixels of the
imaging device 102 is somewhat larger than 4096 pixels x
2160 pixels, but the largest size (effective pixels) that
can be set as the image size (number of recording pixels) is

4096 pixels x 2160 pixels.



[00200] Settings 3 and 4 are sizes where an image read,
out from the same range and the same number of pixels of the
imaging device 102 as the settings 1 and 2, has been reduced
and resized. Accordingly, there are each pictures having
the same field angle as the case of the settings 1 and 2.
[00201] Settings 5 and 6 settings where readout is
performed only from pixels at a partial range of the imaging
device 102 including the middle (Setting 5 is a range of
2048 pixels x 1080 pixels from the middle of the imaging
device 102, and Setting 6 is a range of 1920 pixels x 1080
pixels from the middle of the imaging device 102). That is
to say, these are images of a narrower field angle than the
Settings 1 through 4, using only pixels from a narrower
range than the Settings 1 through 4. That is to say, these
are sizes where a partial region including the middle of the
imaging device 102 has been cut out. Shooting using
Settings 5 and 6 will be collectively referred to as "crop
mode". An arrangement may be made where the crop mode is
not a menu item in the same hierarchical level as the
Settings 1 through 6, but rather an option called "crop
mode™ in the first hierarchical level in the image size
settings, which, when selected, enables selection of 2048
pixels x 1080 pixels or 1920 pixels x 1080 pixels from a
crop mode sub-menu.

[00202] In a case where the crop mode has been set in the



present embodiment, determination is made regarding whether
or not the ranging position is within the shooting range in
the crop mode, and if not, the ranging position is changed
to the middle. This concept will be described with
reference to Figs. 12A through 12H.

[00203] Fig. 12A is an example of an image that has been
imaged at the largest size (Setting 1). Shooting has been
performed using pixels of the imaging device 102 of a range
corresponding to the largest size, so an image having a
shooting range 1201 is acquired. A crop range 1202
represents the range that is cut out in crop shooting.
[00204] Fig. 12B is an example of an image that has been
imaged by pixels of the imaging device 102 in a range
corresponding to the crop range 1202 in Fig. 12A.

[00205] Fig. 12C is a display example of a focus-assist
1203 and live view image in a case where the largest size
(Setting 1) has been set and the ranging position is in a
region outside of the crop range 1202,

[00206] Fig. 12D is a display example of the focus-assist
1203 and live view image in a case where the image size
settings have been switched from the state in Fig. 12C to
the crop mode (i.e., the image size has been set to one of
Settings 5 and 6). The ranging position is in a region
outside of the crop range 1202 in Fig. 12C, so in accordance

with the changing to the crop mode, the ranging position has



been changed to the middle of the shooting range in the crop
mode (the middle of the imaging device 102). Even in the
crop mode, the size of the region for ranging itself does
not change on the imaging device 102. That is to say, the
size of the live view image as to the imaging device 102
becomes smaller (the shooting range is narrower) in the crop
mode, so the ranging range (focus detection range) as to the
live view image increases relatively. Accordingly, the
focus-assist 1203 displayed superimposed on the live view
image is also larger in Fig. 12D as compared to Fig. 12C.
[00207] Fig. 12E is a display example of a focus-assist
1203 and live view image in a case where the largest size
(Setting 1) has been set and the ranging position is in a
region inside of the crop range 1202.

[00208] Fig. 12F is a display example of the focus-assist
1203 and live view image in a case where the image size
settings have been switched from the state in Fig. 12E to
the crop mode (a case where the image size is set to Setting
5 or 6). The ranging position is inside the crop range 1202
in Fig. 12E, so The ranging position is not changed even
when changing to the crop mode. That is to say, unless the
digital camera 10 or the subject moves, the focus-assist
1203 is set at a position on the same subject (illustrated
here as the head of the dog) before and after switching to

the crop mode.



[00209] Also, 1in a case where the frame of the focus-
assist 1203 indicating the ranging position in the largest
size (Setting 1) 1s partially inside and partially outside
the crop range 1202 as illustrated in Fig. 12G, the ranging
position (ranging range) after switching to the crop mode is
as illustrated in Fig. 12H. That is to say, the ranging
position is moved so that the entire ranging range fits
within the shooting range in crop mode. In this case, the
ranging position does not move to the middle.

[00210] In a case of disengaging the crop mode (a case of
switching from one of Settings 5 and 6 to one of Settings 1
through 4), the ranging position does not change (is
maintained). That is to say, 1f the image size settings are
changed from the state in Fig. 12F to Setting 1, the focus-
assist 1203 is displayed at the position illustrated in Fig.
12F.

[00211] Fig. 6 illustrates a flowchart of image size
settings switching processing. This processing is $319 of
Fig. 3 in detail.

[00212] In S601, the CPU 119a determines whether or not
the crop mode has been set. That is to say, determination
is made regarding whether or not one of Setting 5 and
Setting 6 has been set out of the Settings 1 through 6
described above. In a case where the crop mode has been set

(set to either Setting 5 or Setting 6), the flow advances to



S602; otherwise, to S607.

[00213] In S602, the CPU 119%a changes the reading region
from the sensor (imaging device 102) to the crop range
corresponding to the crop mode that has been set. That is
to say, in a case where the Setting 5 has been set, the
reading region is set to a range 2048 pixels x 1080 pixels
centered on the middle of the imaging device 102. 1In a case
where the Setting 6 has been set, the reading region is set
to a range 1920 pixels x 1080 pixels centered on the middle
of the imaging device 102.

[00214] In S603, the CPU 119a determines whether or not
the current ranging position and the entire ranging range
are on the outside of the reading range (crop range) set in
S602. In a case where determination is made that the entire
ranging range is on the outside of the crop range, the flow
advances to S604; otherwise, to S605.

[00215] In 5604, the CPU 119%a changes the ranging position
to the middle of the imaging device 102 (the middle of the
shooting range). Accordingly, the ranging position is
changed such as illustrated in Figs. 12C and 12D described
above, and the display position of the focus-assist 1203 is
also updated.

[00216] In S605, the CPU 119a determines whether or not
the current ranging range is partially on the outside of the

crop range (partially within the crop range). In a case



where determination is made that not all but part of the
ranging range is on the outside of the crop range, the flow
advances to S606. Otherwise, i1.e., in a case where the
entire ranging range is within the crop range, the flow
advances to 5608 without changing the ranging position.
[00217] In S606, the CPU 119a changes the ranging position
to a position so that the entire ranging range fits within
the crop range. More specifically, in a case where a part
of the ranging range was extending out from the crop range
just in the X direction (horizontal direction) before
changing the ranging position, the position in the Y
direction (vertical direction) i1s not moved, and the ranging
position is moved toward the inner side of the crop range in
parallel to the X axis, by an amount equivalent to the
amount extending outwards. In a case where a part of the
ranging range was extending out from the crop range Jjust in
the Y direction (vertical direction) before changing the
ranging position, the position in the X direction
(horizontal direction) is not moved, and the ranging
position is moved toward the inner side of the crop range in
parallel to the Y axis, by an amount equivalent to the
amount extending outwards. In a case where a part of the
ranging range was extending out from the crop range in both
the X direction and Y direction before changing the ranging

position, the ranging position is moved such that the



ranging range fits within the crop range, with a vertex of
the crop range closest to the ranging position before
changing matches a vertex of the ranging range after
changing. Accordingly, the ranging position is changed from
the state in Fig. 12G to 12H described above, and the
display position of the focus-assist 1203 is also updated.
An arrangement may be made where the processing of S605 and
S606 is not performed, with the flow advances to S604 and
setting the ranging position to the middle in a case where
even a portion of the ranging range is outside of the crop
range.

[00218] In S607, the image size settings are set to a
setting set by the user other than the crop mode (the above-
described Settings 1 through 4), and information indicating
the setting value is recorded in the ROM 11%9b.

[00219] The processing in S604 and S606 described above is
performed regardless of whether the settings of the focus-
assist function are on or off. That is to say, the
processing in S604 and S606 is performed in a case where all
or part of the ranging range is outside of the crop range
when set to the crop mode, even if the settings of the
focus—-assist function are off.

[00220] In a case where the menu is closed to the live
view screen after the crop mode has been set by the

processing described in Fig. 6, screen transition such as



described by way of Figs. 12C through 12H takes place.
Enlargement Processing

[00221] Enlargement processing will be described.

Pressing the enlargement key 131 (enlargement button) during
live view in normal scale (a scale where the entire live
view image of the shooting range corresponding to the
recording size just fits in the display unit 107)
transitions the digital camera 10 according to the present
embodiment to an enlargement mode. The live view image is
displayed on the display unit 107 in an enlarged manner in
the enlargement mode. When transitioning to the enlargement
mode by pressing the enlargement key 131, initially, the
enlargement scale displayed last in the previous enlargement
mode (one of 2x, 4x, and 8x) 1s used for the enlarged
display. ©Note that the default value is 2x, and 1n a case
where the enlargement mode is first transitioned to after
turning on the power, the enlarged display is made at 2x
scale. While in the enlargement mode, each time the set key
127 is pressed, the enlargement scale switches in the order
of 2x = 4x — 8x — 2x and so on. When the enlargement key
131 is pressed while in the enlargement mode, the
enlargement mode is exited regardless of the scale, and
returns to a live view display in the normal scale.

[00222] In a case where the focus-assist function set in

S313 in Fig. 3 1is on, and in a case where the focus mode is



set to AF by the AF/MF switch 135, enlargement is performed
with the ranging position (the same as the AF position in
the case of AF) as the center. That is to say, in a case
where the focus-assist has been displayed before enlarging,
the enlargement range is decoded so that the frame of the
focus—-assist is at the center. 1In a case where the ranging
position is near the edge of the shooting range, the ranging
position may not necessarily be the center of the
enlargement range. A range is enlarged that includes the
ranging position but does not cross over outside of the
shooting range. That is to say, an enlarged display is made
so that there is no blank portion where the image is missing
when performing the enlarged display. In any case, the
enlarged display is performed so that the ranging position
(center of ranging range) 1is included in the enlarged range,
based on the ranging position set before enlarging.

[00223] On the other hand, in a case where the focus-
assist function set in S313 in Fig. 3 is off, and also the
focus mode is set to MF by the AF/MF switch 135, enlargement
is performed with the middle of the shooting range as the
center, regardless of the ranging position.

[00224] Transition of screens relating to enlarged display
will be described with reference to figs. 13A through 13E.
Fig. 13A is a display example on the display unit 107 in a

case where the focus-assist function set in S313 in Fig. 3



is on, and in a case where the focus mode is set to MF by
the AF/MF switch 135. A focus-assist 1301 is displayed
superimposed on the live view image. When the enlargement
key 131 is pressed in this state, the live view image 1is
enlarged and displayed so that the ranging position (the
position where the focus-assist 1301 was displayed) is the
center, as illustrated in Fig. 13B. An enlargement range
guide 1302 indicating which range of the overall shot range
is being displayed enlarged, is displayed.

[00225] From the state in Fig. 13A, opening the menu
screen and setting the focus-assist function to off, and
then closing the menu screen, brings up a display such as
illustrated in Fig. 13C on the display unit 107, as
described in S310 through S313 in Figs. 3A and 3B. The
focus-assist function has been set to off, so no focus-
assist 1301 is displayed on the live view image. Pressing
the enlargement key 131 in this state performs an enlarged
display of the live view image such as illustrated in Fig.
13D, centered not on the ranging position but on the center
of the shooting range. 1In the present embodiment, the
ranging position held in the RAM 119c is updated to the
enlarged center position at this time. That is to say, the
ranging position is changed to the middle of the shooting
range and stored. Pressing the enlargement key 131 again in

the state in Fig. 13D disengages the enlargement mode.



Further, opening the menu screen and setting the focus-
assist function to on beings up the display in Fig. 13E, as
described in S310 through $313 in Figs. 3A and 3B. The
ranging position has been changed to the middle of the
shooting range at this time, so the position of the focus-
assist 1301 is the middle of the shooting range, unlike the
case in Fig. 13A. Thus, in a case of performing enlarged
display of a live view image with the focus-assist function
set to off and the focus mode set to MF, the ranging
position regarding which assistance i1s to be provided by the
focus—-assist 1301 is changed based on the enlarged range in
the present embodiment. Even if the focus-assist is not
being displayed due to having set the Display level to non-
display of information, the ranging position is not
associated with the enlarged range when enlarged display is
performed, as long as the focus-assist function is on.
[00226] Screen transition due to having switched the
Display level will be described with reference to Figs. 14A
through 14C. Fig. 14A is a display example on the display
unit 107 in a case where the focus-assist function set in
S313 in Fig. 3 1is on, and in a case where the focus mode is
set to MF by the AF/MF switch 135, in the same way as Fig.
13A. When the enlargement key 131 is pressed from this
state, a display is made such as illustrated in Fig. 14B,

and upon disengaging thereafter, the display returns to that



in Fig. 14A. This screen transition is the same as that
from Fig. 13A to Fig. 13B, and from Fig. 13B to Fig. 13A.

On the other hand, switching the Display level from the
state in Fig. 14A to a non-display state of information, the
display is such as illustrated in Fig. 14C, with no focus-
assist 1301 displayed. 1In a case of performing an enlarged
display from this state, a range centered on the ranging
position is enlarged based on the ranging position held in
the RAM 119c, so the display will be like that illustrated
in Fig. 14B. Disengaging the enlargement thereafter brings
up the display of Fig. 14C, and changing the settings for
the focus-assist function to on thereafter brings up the
display of Fig. 14A. That is to say, in a case of
performing enlarged display in a case where the focus-assist
is not being displayed due to having set to non-display of
information, the ranging position is not associated with the
enlarged range when enlarged display is performed, as long
as the focus-assist function is on.

[00227] Figs. 7A and 7B are a flowchart of the above-
described enlarged display processing. This processing is
the processing of $338 in Fig. 3D in detail.

[00228] In S701, the CPU 11%9a reads in the enlargement
scale from the previous time of the enlargement mode, that
is stored in the RAM 119c.

[00229] In S702, the CPU 11%9a determines whether the



enlargement scale that has been read in is 2x or not. In a
case where this is 2x, the flow advances to S8703; otherwise,
to s722.

[00230] In S703, the CPU 11%9a references settings
information stored in the ROM 119b, and determines whether
or not the focus-assist function is set to on. 1In a case
where the focus—-assist function is set to on, determination
is made here that the focus-assist function is on. In a
case where the focus-assist function is set to on, the flow
advances to S704; otherwise, to S705.

[00231] In S704, the CPU 11%9a decides the enlargement
range based on the current ranging position held in the RAM
119¢c, and displays the live view image enlarged to twice the
scale of the normal scale on the display unit 107.
Basically, the enlargement range is decided such that the
ranging position is the center of the enlarged range. In a
case where using the ranging position as the center of the
enlarged range would cause the enlarged range to exceed the
shooting range, a range is decided as the enlargement range
that includes the ranging position but does not cross over
outside of the shooting range. 1In any case, the enlarged
display is performed so that the ranging position (center of
ranging range) 1s included in the enlarged range, based on
the ranging position. Fig. 13B described earlier is a

display example of this. In the enlarged live view image in



the enlargement mode (enlargement processing), the focus-
assist is not displayed even 1if the focus-assist function is
set to on. Thus, the focus-assist is prevented from
impeding viewing the enlarged live view image when
enlargement is being performed to confirm focus in detail.
[00232] In S705, the CPU 119a determines whether or not
the focus mode has been set to MF by the AF/MF switch 135.
If set to MF, the flow advances to S706; otherwise, i.e., if
set to AF, the flow advances to S704.

[00233] In S706, the CPU 11%9a decides an enlargement range
centered on the middle of the shooting range (the middle of
the live view image at normal scale), and displays the live
view image on the display unit 107 enlarged to a scale twice
the normal scale. Fig. 13D described earlier is a display
example of this.

[00234] In S707, the CPU 119a updates the ranging position
held in the RAM 119c¢ in accordance with the enlargement
position. That is to say, the middle of the shooting range
(the middle of the live view image at normal scale) is set
as the ranging position (the ranging position is set to a
range where the center is the middle of the shooting range).
Consequently, in a case where the enlargement mode is
disengaged and the focus-assist is displayed, the position
where the focus-assist is displayed is a different position

from that in Fig. 13A before the enlargement processing was



performed, as illustrated in Fig. 13E.

[00235] In S708 in Fig. 7B, the CPU 119a determines
whether or not the cross key 125 has been operated (to
accept enlargement range moving instructions). In a case
where the cross key 125 has been operated, the flow advances
to S709; otherwise, to S712.

[00236] In S709, the CPU 119a moves the enlargement center
position in a direction corresponding to the key of the
cross key 125 that has been operated. That is to say, the
range displayed enlarged on the display unit 107 out of the
shooting range is changed in accordance with the operation
of the cross key 125 performed during the enlarged display.
[00237] In 8710, the CPU 11%9a determines whether or not
the focus mode has been set to MF by the AF/MF switch 135.
If set to MF, the flow advances to S711; otherwise, i.e., if
set to AF, the flow advances to S712.

[00238] In $711, the CPU 119%a updates the ranging position
held in the RAM 119c in accordance with the enlarged center
position to which movement has been made in S709. That is
to say, the ranging position is set as the center of the
enlarged range after moving (the ranging range is changed to
a range centered on the middle of the enlarged range after
movement) .

[00239] In S712, the CPU 119a determines whether or not

another event has occurred. Examples of another event



include pressing of the menu key 124, pressing of the
start/stop key 133, operations to set various shooting
parameters, and so forth. In a case where another event has
occurred, the flow advances to $713; otherwise, to S714.
[00240] In S713, processing is performed in accordance
with the other event that has occurred. 1In a case where the
start/stop key 133 has been pressed, for example, recording
of a moving image is started. That is to say, a moving
image can be recorded even while in the enlarged display
state.

[00241] In S714, the CPU 119a determines whether or not
the set key 127 has been pressed. In a case where
determination is made that the set key 127 has been pressed,
the flow advances to S716; otherwise, to S715.

[00242] In S715, the CPU 119a determines whether or not
the enlargement key 131 has been pressed. In a case where
the enlargement key 131 has been pressed, the flow advances
to S717; otherwise, returns to S708 and repeats the
processing.

[00243] In S717, the current enlargement scale is stored
in the RAM 119c, enlargement is disengaged (returned to the
normal scale), and the processing ends. Note that the
current enlargement scale may be stored in the ROM 119b that
is non-volatile memory, rather than in the RAM 119c. This

enables the enlargement mode to be started from the



enlargement scale used the previous time, even after power
cycling.

[00244] In S716, the CPU 119a changes the enlargement
scale from 2x to 4x with the current enlargement position as
a reference, and displays the live view image on the display
unit 107.

[00245] In S722, the CPU 119a determines whether or not
the enlargement scale read in S701 is 4x. 1In a case where
the enlargement scale is 4x the flow advances to S723;
otherwise (i.e., 1in a case where the enlargement scale is
8x), to S743.

[00246] S723 through S735 are the same processing as S703
through S715 except that the enlargement scale is 4x instead
of 2x, so description will be omitted. 1In S736, the CPU
119a changes the enlargement scale from 4x to 8x and
displays the live view image on the display unit 107, with
the current enlargement position as a reference.

[00247] S743 through S755 are the same processing as S703
through S715 except that the enlargement scale is 8x instead
of 2x, so description will be omitted. 1In S756, the CPU
119a changes the enlargement scale from 8x to 2x and
displays the live view image on the display unit 107, with
the current enlargement position as a reference.
Focus—-assist Display Processing in Enlargement Mode

(Modification)



[00248] Although an example has been described where a
focus-assist is not displayed in the enlarged live view
image in the enlargement mode (enlargement processing)
described with reference to Figs. 7A, 7B, and 13A through
14C, this is not restrictive, and the focus-assist may be
displayed in the enlargement mode. The following is a
description of processing in a case of displaying the focus-
assist on an enlarged display of the live view image.

First Modification

[00249] A first modification relating to display of the
focus-assist in the enlargement mode will be described with
reference to Figs. 15A through 15D. Fig. 15A is a display
example on the display unit 107 in a case where the focus-
assist function is on to display a focus-assist 1501 in a
live view display at normal scale (normal field angle). In
the focus-assist 1501, the square frame portion indicates
the ranging position (ranging range), and the triangles on
the ring indicate the defocus amount and the change in focus
state due to focus movement. The arrow display beneath the
ring indicates the direction in which to operate the focus
ring 134.

[00250] Fig. 15B is a display example in a case where an
enlarged live view display 1s being performed in the
enlargement mode with the enlargement scale at 2x, which is

a modification of the display in $704 in Fig. 7A. The



subject (live view image) is double size the normal scale,
and the focus-assist 1501 also is displayed at double size.
Although the display size of the focus-assist 1501 is double
size, the live view image also is double size, so the region
which the ranging position indicated by the rectangular
portion of the focus-assist 1501 on the imaging device 102
is the same as in the normal scale.

[00251] Fig. 15C is a display example in a case where an
enlarged live view display 1s being performed in the
enlargement mode with the enlargement scale at 4x, which is
a modification of the display in $724 in Fig. 7A. The
subject (live view image) is four times the size, and the
focus-assist 1501 is hidden from display.

[00252] Fig. 15D is a display example in a case where an
enlarged live view display 1s being performed in the
enlargement mode with the enlargement scale at 8x, which is
a modification of the display in S744 in Fig. 7A. The
subject (live view image) is eight times the size, and the
focus-assist 1501 is hidden from display.

[00253] Thus, in the first modification, the focus-assist
is displayed in a case where the enlargement scale is 2x or
lower, and is hidden from display when the enlargement scale
exceeds 2x. As described above, when the live view image is
enlarged, the size of the focus-assist on the live view

image is also increased. Accordingly, 1f the display of the



focus—-assist i1is made to match the ranging range, the display
size of the focus-assist also needs to be enlarged in
accordance with the enlarge scale of the live view image.
However, if this is performed, the triangles and ring
portion of the focus-assist are outside of the display
region of the display unit 107. Further enlarging will but
even the rectangular frame of the focus-assist outside of
the display region. This means that the focus-assist cannot
be properly displayed. The user may also find it unnatural
to operate manual focus with the size of the triangles and
ring changed. The first modification can prevent this
situation by hiding the focus-assist from display when the
enlargement scale exceeds 2x.

[00254] Although display/non-display of the focus-assist
is described as being switched using 2x as a threshold, this
is not restrictive. 1In a case where the scale can be set to
finer settings than just 2x, 4x, and 8x, display/non-display
can be switched using the following calculation expressions.
[00255] With the horizontal address of the upper-left
coordinate of the rectangular region of the frame potion of
the focus-assist represented by x1, the vertical address by
yl, the horizontal size by Widthl, the vertical size by
Heightl, and the enlargement scale by N, the upper-left
coordinates (x2, y2) and size (Width2, Height2) after

enlarging can be calculated as follows.



x2 = x1 - (Widthl x N - Widthl) / N

y2 = yl - (Heightl x N - Heightl) / N

Width2 = Widthl x N

Height?2 = Heightl x N
[00256] Here, determination is made regarding whether one
of x2 and y2, or one of x2 + Wdith2 and y2 + Height2 will be
outside of the display region, and hiding from display in a
case where the display will be outside of the display region
enables cases where optional scales are set to be able to be
handled as well.
Second Modification
[00257] A second modification relating to display of the
focus—-assist in the enlargement mode will be described with
reference to Figs. 16A through 16D. Fig. 16A i1s a display
example on the display unit 107 in a case where the focus-
assist function is on to display a focus-assist 1601 in a
live view display at normal scale (normal field angle).
[00258] Fig. 16B is a display example in a case where an
enlarged live view display 1s being performed in the
enlargement mode with the enlargement scale at 2x, which is
a modification of the display in $704 in Fig. 7A. The
subject (live view image) is double size the normal scale,
and a rectangular frame portion 160la (indicating the
ranging range) of the focus-assist 1601 also is displayed at

double size. The ring that indicates the defocus amount and



the change in focus state due to focus movement, the arrow
indicating the direction in which to operate the focus ring
134, and the triangle portions 1601lb, are displayed in the
same size as in the normal scale, and are displayed in a
translucent color so that the background live view image 1is
visible.

[00259] Fig. 16C is a display example in a case where an
enlarged live view display 1s being performed in the
enlargement mode with the enlargement scale at 4x, which is
a modification of the display in $724 in Fig. 7A. The
subject (live view image) is four times the size, and just
the rectangular frame portion 160la of the focus-assist 1601
is also displayed at four times the size. The ring, the
arrow, and the triangle portions 1601b, are displayed in the
same size as in the normal scale, and are displayed in a
translucent color so that the background live view image 1is
visible.

[00260] Fig. 16D is a display example in a case where an
enlarged live view display 1s being performed in the
enlargement mode with the enlargement scale at 8x, which is
a modification of the display in $744 in Fig. 7A. The
subject (live view image) is eight times the size, and just
the rectangular frame portion 160la of the focus-assist 1601
is hidden from view. The ring, the arrow, and the triangle

portions 1601b, are displayed in the same size as in the



normal scale, and are displayed in a translucent color so
that the background live view image is visible.

[00261] According to the second modification, the
rectangular frame portion 160la is displayed enlarged in
accordance with the enlargement scale, as long as the size
of the ranging range in the live view image does not exceed
the display region of the display unit 107, so the user can
be made to accurately recognize the ranging range. On the
other hand, the other portions 1601lb are displayed in the
same display size even if the live view image 1s enlarged,
and displayed in a translucent color. Accordingly, the user
can recognize the degree of in-focus, whether front focus or
back focus, which direction the focus ring 134 should be
rotated in, and so forth, without obstructing view of the
live view display, thereby assisting manual focus operations
of the user. Enlarged display is often used in cases where
strict adjustment of focus is desired, so assisting manual
focus operations in enlarged display as well, as in the
second modification, is useful for the user.

Third Modification

[00262] A third modification relating to display of the
focus-assist in the enlargement mode will be described with
reference to Figs. 17A through 17D. Fig. 17A is a display
example on the display unit 107 in a case where the focus-

assist function is on to display a focus-assist 1701 in a



live view display at normal scale (normal field angle).
[00263] Fig. 17B is a display example in a case where an
enlarged live view display 1s being performed in the
enlargement mode with the enlargement scale at 2x, which is
a modification of the display in $704 in Fig. 7A. The
subject (live view image) is double size the normal scale,
and a rectangular frame portion 170la (indicating the
ranging range) of the focus-assist 1701 also is displayed at
double size. The portions other than the rectangular frame
portion 1701la, i.e., the ring, the arrow, and the triangle
portions 1701b, are displayed in the same size as in the
normal scale, and are displayed at a display position to the
lower left corner of the display region of the display unit
107, that is unrelated to the ranging position. By changing
the display position of the portions 1701b other than the
rectangular frame portion 170la indicating the ranging range,
these portions 1701lb can be kept from obstructing the view
of the center portion live view display (particularly the
center portion of the ranging range).

[00264] Fig. 17C is a display example in a case where an
enlarged live view display 1s being performed in the
enlargement mode with the enlargement scale at 4x, which is
a modification of the display in $724 in Fig. 7A. The
subject (live view image) is four times the size, and just

the rectangular frame portion 1701la of the focus-assist 1701



is also displayed at four times the size. The ring, the
arrow, and the triangle portions 1701b, are displayed in the
same size as in the normal scale, and are displayed at a
display position to the lower left corner of the display
region of the display unit 107, that is unrelated to the
ranging position.

[00265] Fig. 17D is a display example in a case where an
enlarged live view display 1s being performed in the
enlargement mode with the enlargement scale at 8x, which is
a modification of the display in $744 in Fig. 7A. The
subject (live view image) is eight times the size, and just
the rectangular frame portion 1701la of the focus-assist 1701
is hidden from view. The ring, the arrow, and the triangle
portions 1701b, are displayed in the same size as in the
normal scale, and are displayed at a display position to the
lower left corner of the display region of the display unit
107, that is unrelated to the ranging position.

[00266] According to the third modification, the
rectangular frame portion 170la is displayed enlarged in
accordance with the enlargement scale, as long as the size
of the ranging range in the live view image does not exceed
the display region of the display unit 107, so the user can
be made to accurately recognize the ranging range. On the
other hand, the other portions 1701lb are displayed in the

same display size even 1f the live view image 1s enlarged,



and displayed with the display position thereof moved to a
position where they do not overlap the ranging range.
Accordingly, the user can recognize the degree of in-focus,
whether front focus or back focus, which direction the focus
ring 134 should be rotated in, and so forth, without
obstructing view of the live view display, thereby assisting
manual focus operations of the user. There is no need to
display the portions 1701b in a transparent color since the
position has been moved, so the visibility of the portions
1701b can be improved in comparison with the second
modification. Enlarged display is often used in cases where
strict adjustment of focus is desired, so assisting manual
focus operations in enlarged display as well, as in the
third modification, is useful for the user.

[00267] Display arrangements of the focus-assist described
in the first through third modifications are not restricted
to these, and any of the display arrangements described in
Figs. 8A through 10C may be used as well. A restriction may
be set regarding a scale to which enlargement can be
performed, based on whether the focus-assist function is set
to on or off, besides the first through third modifications.
For example, in a case where the focus-assist function is
off, 2x, 4x, and 8x may be used in a case where the focus-
assist function is set to off. On the other hand, an

arrangement may be made where 4x and 8x cannot be set in a



case where the focus-assist function is set to off (no
resizing to 4x or 8x is performed even if a scale changing
operation is performed such as pressing the set key 127).
Other Modifications

[00268] Note that the various types of control described
above as being carried out by the CPU 11%a may be executed
by one hardware arrangement, or may be shared among multiple
arrangements, to control the overall apparatus.

[00269] Although the present invention has been described
by way of preferred embodiments, the present invention is
not restricted to these particular embodiments, and wvarious
arrangements that do not depart from the essence of the
present invention are included within the present invention.
Further, the above-described embodiments only exemplify one
way of carrying out the present embodiment, and the
embodiments may be combined as suitable.

[00270] Although an example has been described in the
above embodiments where the present invention has been
applied to the digital camera 10, this example is not
restrictive, and the present invention is applicable to any
display control device that can display focus information
relating to a ranging position. The present invention is
not restricted to a digital camera having an imaging device
in a main body like described above, and is also applicable

to an apparatus that does not have an imaging sensor itself



in a main unit, but can remotely receive live view images
imaged at an external imaging apparatus, and display focus
information relating to a ranging position. The present
invention is applicable to display control in remote
shooting using a smartphone or tablet PC or the like
connected to an imaging apparatus wirelessly or by cable,
for example. thus, the present invention is applicable to
personal computers, personal digital assistants (PDAs),
cellular phone terminals and portable image viewers, music
players, gaming consoles, electronic book readers, and so
forth.

[00271] The present invention can be realized by supplying
a program that realizes one or more functions of the above
embodiments to a system or apparatus via a network or
storage medium, and one or more processors at the system or
apparatus reading out and executing the program. The
present invention may also be realized by a circuit that
realizes one or more functions (e.g., an application-
specific integrated circuit (ASIC)).

[00272] According to the above-described embodiments, a
guide display for the degree of in-focus can be realized
where visibility of a subject is obscured less.

[00273] Also, according to the above-described embodiments,
a guide display for the degree of in-focus can be realized

more suitably in accordance with the operating state of AF.



[00274] Also, according to the above-described embodiments,
when switching from an operating mode that is not crop mode,
to crop mode, information of focus regarding a suitable
position in the crop mode can be displayed.

[00275] Also, according to the above-described embodiments,
information relating to focus can be suitably displayed even
in a case of enlarged display of a live view image.

[00276] Also, according to the above-described embodiments,
when performing enlarged display of a live view image on an
apparatus that is capable of displaying information relating
to focus, enlarged display of an enlarged range more

suitable for the user can be performed in accordance with

the situation.

Other Embodiments

[00277] Embodiment (s) of the present invention can also be
realized by a computer of a system or apparatus that reads
out and executes computer executable instructions (e.g., one
or more programs) recorded on a storage medium (which may
also be referred to more fully as a '"mon-transitory
computer-readable storage medium') to perform the functions
of one or more of the above-described embodiment (s) and/or
that includes one or more circuits (e.g., application
specific integrated circuit (ASIC)) for performing the
functions of one or more of the above-described

embodiment (s), and by a method performed by the computer of



the system or apparatus by, for example, reading out and
executing the computer executable instructions from the
storage medium to perform the functions of one or more of
the above-described embodiment(s) and/or controlling the one
or more circuits to perform the functions of one or more of
the above-described embodiment(s). The computer may
comprise one or more processors (e.g., central processing
unit (CPU), micro processing unit (MPU)) and may include a
network of separate computers or separate processors to read
out and execute the computer executable instructions. The
computer executable instructions may be provided to the
computer, for example, from a network or the storage medium.
The storage medium may include, for example, one or more of
a hard disk, a random-access memory (RAM), a read only
memory (ROM), a storage of distributed computing systems, an
optical disk (such as a compact disc (CD), digital wversatile
disc (DVD), or Blu-ray Disc (BD)™), a flash memory device, a
memory card, and the like.

[00278] While the present invention has been described
with reference to exemplary embodiments, it is to be
understood that the invention is not limited to the
disclosed exemplary embodiments. The scope of the following
claims is to be accorded the broadest interpretation so as
to encompass all such modifications and equivalent

structures and functions.
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CLAIMS

1. A display control apparatus comprising:

a display control unit configured to display a live
view image being imaged by an imaging unit, and to display a
display item indicating a degree of in-focus, superimposed
on the live view image;

an acquiring unit configured to acquire information
relating to a degree of in-focus in a focus detecting
region; and

a changing unit configured to change display positions
and display forms of a first indicator and second indicator
that indicate a degree of in-focus by a positional display
relationship with each other, and a third indicator that
indicates a focus position, based on information acquired by
the acquiring unit, the first indicator and the second
indicator and the third indicator are included in the

display item.

2. The display control apparatus according to Claim 1,

wherein the changing unit represents that a subject at
the focus detecting position is in focus, by the first
indicator and the second indicator being integrated and

being at a position indicated by the third indicator.
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3. The display control apparatus according to Claim 1,
further comprising:

a moving unit configured to move a display position of
the display item on the live view image based on a user
operation,

where the acquiring unit acquires information relating
to the degree of in-focus regarding the focus detecting

region, based on the display position of the display item.

4. The display control apparatus according to Claim 1,

wherein the changing unit further changes a display
distance between the first indicator and the second
indicator in accordance with the degree of in-focus, based
on information acquired by the acquiring unit, such that the
display distance is smaller regarding a case where the
difference from in-focus is small in comparison with a case

where the difference from in-focus is large.

5. The display control apparatus according to Claim 1,

wherein the display control unit further displays a
display element representing information relating to
shooting, superimposed on the live view image, and in a case
where the display element one of the indicators including in
the display item are disposed overlaid on the same position,

effects control such that a superimposed display is
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performed with the display element on top.

6. The display control apparatus according to Claim 1,

wherein the acquiring unit further acquires information
indicating which of in-focus, front focus, and back focus,
the current focus state 1is,

and wherein the changing unit changes the form of the
indicators included in the display item depending on whether
the focus state 1s front focus or back focus, based on

information acquired by the acquiring unit.

7. The display control apparatus according to Claim 6,

wherein the acquiring unit further acquires information
indicating whether which of in-focus, front focus, and back
focus, the current focus state is, has been determined,

and wherein the changing unit changes the form of the
indicators included in the display item depending on whether
which of in-focus, front focus, and back focus, the current
focus state is has been determined, or has not been
determined, based the on information acquired by the

acquiring unit.

8. The display control apparatus according to Claim 1,

further comprising:

a an operating unit configured to accept manual focus
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operation by a user.

9. The display control apparatus according to Claim 8,
wherein the display item includes a display that
indicates an operation direction in which the operating unit

is to be operated toward the in-focus direction.

10. A control method of a display control apparatus,
the method comprising:

a display control step of displaying a live view image
being imaged by an imaging unit, and displaying a display
item indicating a degree of in-focus, superimposed on the
live view image;

an acquiring step of acquiring information relating to
a degree of in-focus in a focus detecting region; and

a changing step of changing display positions and
display forms of a first indicator and second indicator that
indicate a degree of in-focus by a positional display
relationship with each other, and a third indicator that
indicates a focus position, based on information acquired by
the acquiring unit, the first indicator and the second
indicator and the third indicator are included in the

display item.

11. A computer-readable non-transitory storage medium
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storing a program to cause a computer to function as the

units of the display control apparatus according to Claim 1.

12. A display control apparatus comprising:

an autofocus (AF) mode setting unit configured to set a
first AF mode that performs continuous AF operations;

a display control unit configured to, in a case where
the first AF mode has been set and continuous AF is being
performed, displays on a live view image a first display
item that indicates an AF position that is a position of an
object to focus on in AF;

an accepting unit configured to, in a case where the
first AF mode has been set and continuous AF 1is being
performed, accepts a stop instruction to stop the continuous
AF; and

a control unit configured to display a second display
item indicating a degree of in-focus as to a position
corresponding to the AF position, instead of the first
display item, 1in response to the stop instruction having
been received by the accepting unit and the continuous AF

having been stopped.

13. A display control apparatus according to Claim 12,

further comprising:

a display setting unit configured to set whether or not
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to display the second display item in a manual focus (MF)
mode;
wherein the control unit

effects control to, in a case where a setting has
been made at the display setting unit to display the second
display item, display the second display item indicating the
degree of in-focus as to a position corresponding to the AF
position, instead of the first display item, in response to
the stop instruction having been received by the accepting
unit and the continuous AF having been stopped, and

effects control to, in a case where a setting has
been made at the display setting unit to not display the
second display item, change the display form of the first
display item without displaying the second display item, in
response to the stop instruction having been received by the

accepting unit and the continuous AF having been stopped.

14. A display control apparatus comprising:

a mode setting unit configured to set a particular
operation mode that performs AF operations in accordance
with an AF execution instruction from a user;

an accepting unit configured to accept the AF execution
instruction in a case where the particular operation mode
has been set; and

a display control unit configured to effect control to,
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in a state where the particular operation mode has been set,

display, on a live view image, a second display
item indicating a degree of in-focus at a position
corresponding to an AF position that is a position of an
object to focus on in AF, before the accepting unit accepts
the AF execution instruction, and

display a first display item indicating the AF
position instead of the second item, in accordance with the

accepting unit having accepted the AF execution instruction.

15. The display control apparatus according to Claim
14, further comprising:

a display setting unit configured to set whether or not
the second display item is displayed in MF mode,

wherein the display control unit effects control to, in
a case where a setting has been made at the display setting
unit not to display the second display item, not display the
second display item even though the particular operation
mode has been set and the accepting unit has not accepted

the AF execution instruction yet.

16. The display control apparatus according to Claim
15, further comprising:
a moving instruction accepting unit configured to

accept a moving instruction to move the AF position,
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wherein the display control unit effects control to,
in a case where a setting has been made at the
display setting unit not to display the second display item,
and the accepting unit has accepted the AF
execution instruction before the particular operation mode
having been set and the moving instruction accepting unit
having accepted the moving instruction,
display the first display item at the AF position that

moves 1n accordance with the moving instruction.

17. The display control apparatus according to Claim
14, further comprising:

a detecting unit configured to detect a particular
subject region from a shot image,

wherein, in a case of being in an operation mode to
perform AF as to the particular subject region detected by
the detecting unit, the AF position is the position of the

particular subject detected by the detecting unit.

18. The display control apparatus according to Claim
17,

wherein the particular subject region is a human face.

19. The display control apparatus according to Claim
17,
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wherein a display form of the first display item
differs depending on whether a case of an operation mode to
perform AF as to the particular subject region detected by
the detecting unit or a case otherwise, and in the case of
the operation mode to perform AF as to the particular
subject region detected by the detecting unit, the first
display item is of a display form representing the subject

region detected by the detecting unit.

20. The display control apparatus according to Claim
19,
wherein,
in a case of the operation mode to perform AF as
to the particular subject region detected by the detecting
unit, the first display item is a face frame, and
in a case of other than the operation mode to
perform AF as to the particular subject region detected by

the detecting unit, the first display item is a an AF frame.

21. The display control apparatus according to Claim
17, further comprising:

a selecting unit configured to select, in a case of the
operation mode to perform AF as to the particular subject
region detected by the detecting unit, and a plurality of

the particular subject regions is detected, a region of the
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plurality of the particular subject regions to serve as the

object of AF, in accordance with a user operation.

22. A display control apparatus comprising:

a mode setting unit configured to set a particular
operation mode that performs AF operations in accordance
with an AF execution instruction from a user;

an accepting unit configured to accept the AF execution
instruction in a case where the particular operation mode
has been set; and

a display control unit configured to effect control to,
in a state where the particular operation mode has been set,

display, on a live view image, a second display
item indicating a degree of in-focus at a position
corresponding to an AF position that is a position of an
object to focus on in AF without executing AF, before the
accepting unit accepts the AF execution instruction, and

execute AF based on the AF position in accordance
with the accepting unit having accepted the AF execution

instruction.

23. A control method of a display control apparatus,
the method comprising:
an autofocus (AF) mode setting unit configured to set a

first AF mode that performs continuous AF operations;
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a display control step of, in a case where the first AF
mode has been set and continuous AF is being performed,
displaying on a live view image a first display item that
indicates an AF position that is a position of an object to
focus on in AF;

an accepting step of, in a case where the first AF mode
has been set and continuous AF is being performed, accepting
a stop instruction to stop the continuous AF; and

a control step of displaying a second display item
indicating a degree of in-focus as to a position
corresponding to the AF position, instead of the first
display item, 1in response to the stop instruction having
been received by the accepting unit and the continuous AF

having been stopped.

24. A control method of a display control apparatus,
the method comprising:

a mode setting step of setting a particular operation
mode that performs AF operations in accordance with an AF
execution instruction from a user;

an accepting step of accepting the AF execution
instruction in a case where the particular operation mode
has been set; and

a display control step of effecting control to, in a

state where the particular operation mode has been set,
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display, on a live view image, a second display
item indicating a degree of in-focus at a position
corresponding to an AF position that is a position of an
object to focus on in AF, before the accepting unit accepts
the AF execution instruction, and

display a first display item indicating the AF
position instead of the second item, in accordance with the

accepting unit having accepted the AF execution instruction.

25. A control method of a display control apparatus,
the method comprising:

a mode setting step of setting a particular operation
mode that performs AF operations in accordance with an AF
execution instruction from a user;

an accepting step of accepting the AF execution
instruction in a case where the particular operation mode
has been set; and

a display control step of effecting control to, in a
state where the particular operation mode has been set,

display, on a live view image, a second display
item indicating a degree of in-focus at a position
corresponding to an AF position that is a position of an
object to focus on in AF without executing AF, before the
accepting unit accepts the AF execution instruction, and

execute AF based on the AF position in accordance
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with the accepting unit having accepted the AF execution

instruction.

26. A computer-readable non-transitory storage medium
storing a program to cause a computer to function as the

units of the display control apparatus according to Claim 12.

27. A computer-readable non-transitory storage medium
storing a program to cause a computer to function as the

units of the display control apparatus according to Claim 14.

28. A computer-readable non-transitory storage medium
storing a program to cause a computer to function as the

units of the display control apparatus according to Claim 22.

29. A display control apparatus comprising:

a setting unit configured to set one of a plurality of
operation modes including to a first operation mode in which
is performed shooting using a first range of an imaging unit,
and a second operation mode in which is performed shooting
using a second range that is narrower than the first
shooting range of the imaging unit;

a display control unit configured to display a live
view image that is being imaged by the imaging unit, and

also to display a display item relating to focus at a
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position on the live view image corresponding to a focus
detection region; and
a control unit configured to effect control to,

in a case where the mode is switched to the second
operation mode from a state where the first operation mode
has been set and the focus detection region is set within
the second range, the position of the focus detection region
is not changed, and

in a case where the mode is switched to the second
operation mode from a state where the first operation mode
has been set and the focus detection region is set outside
of the second range, the position of the focus detection

region is changed to inside the second range.

30. The display control apparatus according to Claim
29, further comprising:
a moving unit configured to move a position of the

focus detection region in accordance with a user operation.

31. The display control apparatus according to Claim
29,

wherein the control unit effects control to change the
position of the focus detection region to the middle of the
second region, in a case where the mode is switched to the

second operation mode from a state where the first operation
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mode has been set and the focus detection region is set

outside the second range.

32. The display control apparatus according to Claim
29,

wherein the control unit effects control to change the
position of the focus detection region to a position along
an edge of the second range, on the inner side of the second
range, based on the position of the focus detection region
before changing, in a case where the mode is switched to the
second operation mode from a state where the first operation
mode has been set and the focus detection region is set both

within and outside of the second range.

33. The display control apparatus according to Claim
29,

wherein the control unit does not change the position
of the focus detection region in a case where the second

operation mode has been switched to the first operation mode.

34. The display control apparatus according to Claim
29,

wherein the control unit effects control to display the
display item larger in the second operation mode as compared

to the display size of the display item in the first
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operation mode.

35. The display control apparatus according to Claim
34,

wherein the control unit does not change the size of
the focus detection region even in a case where the position
of the focus detection region is changed in accordance with
having switched form the first operation mode to the second
operation mode,

and wherein the display control unit effects control to
display the display item in a size corresponding to the size

of the focus detection region as to the live view image.

36. The display control apparatus according to Claim
29,

wherein the display item is a display item repressing a
degree of in-focus at the focus detection region, displayed

when performing manual focus.

37. The display control apparatus according to Claim
29, further comprising:

a display setting unit configured to set whether or not
to display the display item,

and wherein, even 1if a setting has been made at the

display setting unit that the display item is not to be
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displayed, the control unit effects control to change the
position of the focus detection region to the inside of the
second range in a case where the mode 1s switched to the
second operation mode from a state where the first operation
mode has been set and the focus detection region is set

outside of the second range.

38. A control method of a display control apparatus,
the method comprising:

a setting step of setting to a first operation mode
that performs shooting using a first range of an imaging
unit, and a second operation mode that performs shooting
using a second range that is narrower than the first
shooting range of the imaging unit;

a display control step of displaying a live view image
that is being imaged by the imaging unit, and also
displaying a display item relating to focus at a position on
the live view image corresponding to a focus detection
region; and

a control step of effecting control to,

in a case where the mode is switched to the second
operation mode from a state where the first operation mode
has been set and the focus detection region is set within
the second range, the position of the focus detection region

is not changed, and
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in a case where the mode is switched to the second
operation mode from a state where the first operation mode
has been set and the focus detection region is set outside
of the second range, the position of the focus detection

region is changed to inside the second range.

39. A computer-readable non-transitory storage medium
storing a program to cause a computer to function as the

units of the display control apparatus according to Claim 29.

40. A display control apparatus comprising:

a display control unit configured to effect control to
display a live view image imaged by an imaging unit, and to
display a display item relating to focus in a focus
detection region, superimposed on the live view image;

an enlarging unit configured to perform enlarged
display of the live view image by any one of a plurality of
scales including a first scale that is larger than a normal
scale, and a second scale that is larger than the first
scale; and

a control unit configured to differ the display form of
the display item depending on a case of displaying the live
view image at the first scale and a case of displaying the

live view image at the second scale.
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41. The display control apparatus according to Claim
40,

wherein the display item includes a first display
element indicating the focus detecting region, and a second
display element indicating the degree of in-focus in the
focus detecting region, the control unit effecting control
to display the first display element at a display size
larger in a case of displaying the live view image at the
second scale as compared to a case of displaying the live
view image at the first scale, and effecting control to not
change the display size of the second display element in the
case of displaying the live view image at the second scale
and the case of displaying the live view image at the first

scale.

42. The display control apparatus according to Claim
41,

wherein the control unit effects control to change the
display position of the second display element in the case
of displaying the live view image at the second scale and
the case of displaying the live view image at the first

scale.

43. The display control apparatus according to Claim

42,
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wherein the control unit effects control to

display the first display element and the second
display element at a position on the live view image
corresponding to the focus detecting region, in a case of
displaying the live view image at the first scale, and

display the first display element at a position on
the live view image corresponding to the focus detecting
region and display the second display element at a position
on the live view image not corresponding to the focus
detecting region, in a case of displaying the live view

image at the second scale.

44, The display control apparatus according to Claim
41,

wherein the first scale is a scale where the focus
detection region fits within a range corresponding to the
live view image displayed at the first scale, and the second
scale is a scale where the focus detection region does not
fit within a range corresponding to the live view image

displayed at the second scale.

45. The display control apparatus according to Claim
40,
wherein the control unit effects control to display the

display item non-transparently in a case of displaying the
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live view image at the normal scale, and to display the
display item transparently in a case of displaying the live

view image at the first scale.

46. The display control apparatus according to Claim
40,

wherein the display item is a display item indicating
the degree of in-focus, displayed at the time of a mode

where manual focus can be performed.

47. A display control apparatus comprising:
an enlarging unit configured to display a live view
image imaged by an imaging unit by any one of a plurality of
scales including a first scale that is larger than a normal
scale, and a second scale that is larger than the first
scale; and
a control unit configured to effect control to,
in a case of displaying the live view image at the
first scale by the enlarging unit, display a display item
relating to focus in a focus detection region, superimposed
on the live view image enlarged at the first scale, and
in a case of displaying the live view image at the
second scale by the enlarging unit, display the live view
image enlarged at the second scale without displaying the

display item.
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48. A display control apparatus comprising:

a display control unit configured to effect control to
display a live view image imaged by an imaging unit, and
also display a display item relating to focus in a focus
detection region, superimposed on the live view image;

a setting unit configured to set whether or not to
display the display item;

an enlarging unit configured to display the live view
image by any one of a plurality of scales including a first
scale that is larger than a normal scale, and a second scale
that is larger than the first scale; and

a control unit configured to effect control

so that enlargement at the second scale by the
enlarging unit can be performed in a case where the setting
unit is set to where the display item is not displayed, and

so that enlargement at the second scale by the
enlarging unit cannot be performed in a case where the

setting unit is set to where the display item not displayed.

49. A control method of a display control apparatus,
the method comprising:

a display control step of effecting control to display
a live view image imaged by an imaging unit, and to display

a display item relating to focus in a focus detection region,
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superimposed on the live view image;

an enlarging step of performing enlarged display of the
live view image by any one of a plurality of scales
including a first scale that is larger than a normal scale,
and a second scale that is larger than the first scale; and

a control step of differing the display form of the
display item depending on a case of displaying the live view
image at the first scale and a case of displaying the live

view image at the second scale.

50. A control method of a display control apparatus,
the method comprising:
an enlarging step of displaying a live view image
imaged by an imaging unit by any one of a plurality of
scales including a first scale that is larger than a normal
scale, and a second scale that is larger than the first
scale; and
a control step of effecting control to,
in a case of displaying the live view image at the
first scale by the enlarging unit, display a display item
relating to focus in a focus detection region, superimposed
on the live view image enlarged at the first scale, and
in a case of displaying the live view image at the
second scale by the enlarging unit, display the live view

image enlarged at the second scale without displaying the
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display item.

51. A control method of a display control apparatus,
the method comprising:
a display control step of effecting control to display
a live view image imaged by an imaging unit, and also
display a display item relating to focus in a focus
detection region, superimposed on the live view image;
a setting step of setting whether or not to display the
display item;
an enlarging step of displaying the live view image by
any one of a plurality of scales including a first scale
that is larger than a normal scale, and a second scale that
is larger than the first scale; and
a control step of effecting control
so that enlargement at the second scale by the
enlarging unit can be performed in a case where the setting
unit is set to where the display item is not displayed, and
so that enlargement at the second scale by the
enlarging unit cannot be performed in a case where the

setting unit is set to where the display item not displayed.

52. A computer-readable non-transitory storage medium

storing a program to cause a computer to function as the

units of the display control apparatus according to Claim 40.
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53. A computer-readable non-transitory storage medium
storing a program to cause a computer to function as the

units of the display control apparatus according to Claim 47.

54. A computer-readable non-transitory storage medium
storing a program to cause a computer to function as the

units of the display control apparatus according to Claim 48.

55. A display control apparatus comprising:

a display control unit configured to effect control to
display a display item indicating information of focus
regarding a focus detection position, superimposed on a live
view image imaged by an imaging unit;

a display setting unit configured to set whether or not
to display the display item;

an enlarging unit configured to effect control to
display the live view image more enlarged than a normal
scale; and

a control unit configured to effect control to,

in a case of performing enlarging by the enlarging
unit when the display setting unit is set to display the
display item, perform enlarged display of an enlargement
range based on the focus detection region before enlarging,

and
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in a case of performing enlarging by the enlarging
unit when the display setting unit is set to not display the
display item and is in a particular operation mode, perform
enlarged display of an enlargement range not based on the

focus detection region before enlarging.

56. The display control apparatus according to Claim
55,

wherein the control unit is configured to effect
control to, in a case of performing enlargement by the
enlarging unit where the display setting unit is set to not
display the display item and is in the particular operation
mode, perform enlarged display of an enlargement range not
based on the focus detection region before enlarging, and
update the focus point position based on the enlargement

range.

57. The display control apparatus according to Claim
56,
wherein the control unit is configured to effect
control to,
in a case of after having performed enlargement by
the enlarging unit where the display setting unit is set to
not display the display item and is in the particular

operation mode,
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and the enlargement has been disengaged and
further the display setting unit has changed settings so
that the display item is displayed,
display the display item relating to the focus
detection position based on the enlargement range at the
time of having performed the enlargement, and not at the

focus detection position before enlargement.

58. The display control apparatus according to Claim
56,

wherein the control unit is configured to effect
control to,

in a case of performing enlargement by the

enlarging unit where the display setting unit is set to
display the display item,

not update the focus detection position from the state

before enlarging.

59. The display control apparatus according to Claim
55, further comprising:
a storage unit configured to store the focus detection

position.

60. The display control apparatus according to Claim

55, further comprising:
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a first moving unit configured to move the focus
detection position and the display item in accordance with a
user operation, when displaying the live view image and the

display item at the normal scale.

©61. The display control apparatus according to Claim
55, further comprising:

a second moving unit configured to move the focus
detection position and the display item in accordance with a
particular subject position moving, when displaying, along
with the live view image at the normal scale, the display
item at a position of a particular subject detected from the

shot image.

62. The display control apparatus according to Claim
55, further comprising:

a switching unit configured to switch tfo one of a
plurality of information display levels, the information
display levels each differing in which of a plurality of
information display elements, including the display item and
other display elements indicating information, are to be
displayed,

wherein the control unit is configured to effect
control to,

in a case of performing enlarging by the enlarging
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unit when the display setting unit is set to display the
display item, and the switching unit is switched to an
information display level where the display item is not
displayed,

perform an enlarged display of an enlargement region

based on the focus detection position before enlarging.

©63. The display control apparatus according to Claim
55, further comprising:
an enlargement range moving unit configured to move an
enlargement range in accordance with a user operation during
enlarged display by the enlarging unit,
wherein the control unit effects control to
not update the focus detection position even 1if
moving by the enlargement range moving unit is performed in
a case of being in a second operation mode that is different
from the particular operation mode, and
update the focus detection position if moving by
the enlargement range moving unit is performed in a case of

being in the particular operation mode.

64. The display control apparatus according to Claim
55, further comprising:
a mode setting unit to set one of a plurality of

operation modes including an operation mode to perform AF
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and an operation mode to perform MF,
wherein the particular operation mode is an operation

mode to perform the MF.

65. The display control apparatus according to Claim
63,

wherein the particular mode i1s an operation mode to
perform MF, and the second operation mode is a mode to

perform AF.

66. The display control apparatus according to Claim
55,

wherein the enlargement range not based on the focus
detection position, that is displayed in a case of
performing enlarging by the enlarging unit when the display
setting unit is set to not display the display item and is
in the particular operation mode, is a middle range in a

live view image displayed at the normal scale.

©67. The display control apparatus according to Claim
55,

wherein the display item is a display item indicating
the focus detection position, and a degree of in-focus of a

subject at the focus detection position.
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68. A control method of a display control apparatus
comprising:

a display control step of effecting control to display
a display item indicating information of focus regarding a
focus detection position, superimposed on a live view image
imaged by an imaging unit;

a display setting step of setting whether or not to
display the display item;

an enlarging step of effecting control to display the
live view image more enlarged than a normal scale; and

a control step of effecting control to,

in a case of performing enlarging in the enlarging
step when settings have been made in the display setting
step to display the display item, perform enlarged display
of an enlargement range based on the focus detection
position before enlarging, and
in a case of performing enlarging in the enlarging

step when settings have been made in the display setting
step to not display the display item and is in a particular
operation mode, perform enlarged display of an enlargement
range not based on the focus detection position before

enlarging.

69. A computer-readable non-transitory storage medium

storing a program to cause a computer to function as the
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units of the display control apparatus according to Claim 55.
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