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TITLE OF THE INVENTION

DISPLAY CONTROL APPARATUS AND CONTROL METHOD THEREOF

BACKGROUND OF THE INVENTION
Field of the Invention
[0001] The present invention relates to a display
control apparatus and a control method thereof,
particularly related to a display control method for
displaying a display object by performing a touch

operation.

Description of the Related Art

[0002] Japanese Patent Laid-Open No. 2015-055888
describes a technique for enlarging or reducing a
display object (object) by performing a touch operation.
In Japanese Patent Laid-Open No. 2015-055888, depending
on whether or not a specific region is present in an
operation screen that allows touch input, processing is
switched between enlargement/reduction that is based on
a touch position and enlargement/reduction that is not
based on the touch position, even if the same touch
operation is performed.

[0003] However, in Japanese Patent Laid-Open No.
2015-055888, a criterion for enlarged display or
reduced display is determined in accordance with the
display state of the screen before the touch operation

was performed, and the user cannot select whether to
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enlarge/reduce a display object based on the touch
position, or to enlarge/reduce the display object
independently from the touch position. Thus, there
have been cases where display control is not performed

as intended by the user.

SUMMARY OF THE INVENTION
[0004] The present invention has been made in
consideration of the aforementioned problems, and
realizes a technique that makes it possible to perform
display control as intended by a user by switching a
criterion for enlargement or reduction, in accordance
with whether or not a touch operation was performed
before a touch operation for enlarging or reducing an
image.
[0005] In order to solve the aforementioned
problems, the present invention provides a display
control apparatus comprising: a touch detection unit
configured to detect a touch operation on a display
unit; and a display control unit configured to: perform
control, in a case where the touch detection unit
detects a multi-touch operation on the display unit,
and the touch detection unit does not detect a
predetermined touch operation accompanied by movement
of a touch position on the display unit maintained on
the display unit from a time before detection of the

multi-touch operation, such that a display object
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displayed on the display unit is enlarged or reduced in
accordance with the multi-touch operation, with
reference to a first position that is based on the
positions at which the multi-touch operation is
performed, and perform control, in a case where the
touch detection unit detects a predetermined touch
operation and the touch detection unit detects a multi-
touch operation while at least one touch of the
predetermined touch operation has been maintained after
the predetermined touch operation was performed, such
that the display object displayed on the display unit
is enlarged or reduced in accordance with the multi-
touch operation, with reference to a second position
that is not based on the positions at which the multi-
touch operation is performed.

[0006] In order to solve the aforementioned
problems, the present invention provides a control
method of a display control apparatus comprising:
detecting a touch operation on a display unit; and
performing control, in a case where a multi-touch
operation on the display unit is detected, and a
predetermined touch operation accompanied by movement
of a touch position on the display unit maintained on
the display unit from a time before detection of the
multi-touch operation is not detected, such that a
display object displayed on the display unit is

enlarged or reduced in accordance with the multi-touch
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operation, with reference to a first position that is
based on the positions at which the multi-touch
operation is performed; and performing control, in a
case where the predetermined touch operation is
detected, and a multi-touch operation on the display
unit is detected while at least one touch of the
predetermined touch operation has been maintained after
the predetermined touch operation was performed, such
that the display object displayed on the display unit
is enlarged or reduced in accordance with the multi-
touch operation, with reference to a second position
that is not based on the positions at which the multi-
touch operation is performed.

[0007] In order to solve the aforementioned
problems, the present invention provides a display
control apparatus comprising: a touch detection unit
configured to detect a touch operation on a display
unit; and a display control unit configured to: perform
control, in a case where a period after a predetermined
touch operation accompanied by movement of a touch
position on the display unit by the touch operation is
detected is not within a predetermined period, and a
multi-touch operation on the display unit is detected,
such that a display object displayed on the display
unit is enlarged or reduced in accordance with the
multi-touch operation, with reference to a first

position that is based on the positions at which the
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multi-touch operation is performed, and perform control,
in a case where a multi-touch operation on the display
unit is detected within the predetermined period after
the predetermined touch operation was detected, such
that the display object displayed on the display unit
is enlarged or reduced in accordance with the multi-
touch operation with reference to a second position
that is not based on the positions at which the multi-
touch operation is performed.

[0008] In order to solve the aforementioned
problems, the present invention provides a control
method of a display control apparatus comprising:
detecting a touch operation on a display unit;
performing control, in a case where a period after a
predetermined touch operation accompanied by movement
of a touch position on the display unit by the touch
operation is detected is not within a predetermined
period, and a multi-touch operation on the display unit
is detected, such that a display object displayed on
the display unit is enlarged or reduced in accordance
with the multi-touch operation, with reference to a
first position that is based on the positions at which
the multi-touch operation is performed; and performing
control, in a case where a multi-touch operation on the
display unit is detected within the predetermined
period after the predetermined touch operation was

detected, such that the display object displayed on the
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display unit is enlarged or reduced in accordance with
the multi-touch operation, with reference to a second
position that is not based on the positions at which
the multi-touch operation is performed.

[0009] According to the present invention, it is
possible to perform display control as intended by the
user by switching a criterion for enlargement or
reduction, in accordance with whether or not a touch
operation was performed before a touch operation for
enlarging or reducing an image.

[0010] 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
[0011] Figs. 1A and 1B are diagrams showing an
appearance of a display control apparatus according to
a present embodiment.
[0012] Fig. 2 is a block diagram showing an
internal configuration of a display control apparatus
according to the present embodiment.
[0013] Figs. 3A to 3E are diagrams illustrating
display control according to the present embodiment.
[0014] Figs. 4A to 4H are diagrams showing an
example of enlarged display after touch-move according

to the present embodiment
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[0015] Fig. 5 is a flowchart showing display

control processing according to the present embodiment.

DESCRIPTION OF THE EMBODIMENTS
[0016] Embodiments for implementing the present
invention will be described below in detail. In the
present embodiment, an example in which a display
control apparatus is applied to a single-lens reflex
digital camera as an image capturing apparatus will be

described.

[0017]Apparatus Configuration

The configuration and functions of a digital
camera according to the present embodiment will be
described below with reference to Figs. 1A, 1B and 2.
[0018] The external configuration of the digital
camera 100 (referred to as "camera" below) according to
the present embodiment will be described first with
reference to Figs. 1A and 1B.
[0019] FIG. 1A is a front perspective view of the
camera 100, and FIG. 1B is a back perspective view of
the camera 100.
[0020] In Figs. 1A and 1B, a display unit 101 is a
display device arranged on a back surface of a camera
body for displaying images and various types of
information, such as an LCD. Moreover, the display

unit 101 has a function of reproducing a still image
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after the still image was shot, a function of
displaying a moving image that is being recorded, and a
live view display function as well. A shutter-release
button 102 is a push-button type operation member for
giving a shooting instruction. A mode dial 103 is a
rotating type operation member for switching between
operation modes of the camera 100. A main dial 104 is
a rotating operation member capable of changing setting
values such as a shutter speed and a diaphragm aperture.
[0021] A menu button 105 is an operation member
for displaying, on the display unit 101, a menu screen
that enables various settings to be made. A shooting
setting button 106 is an operation member for setting
various shooting conditions in a shooting mode for
shooting still images, moving images or the like. The
cross key 107 is a movement instruction member capable
of performing an operation in accordance with a pressed
portion of the cross key 107, due to any one of up,
down, left and right being pressed down. A SET button
108 is a push button, and is mainly used for
determining a selection item and the like. An enlarge
button 109 is an operation member for changing on/off
of enlarged display in a live view, and changing the
enlargement ratio of enlarged display. Also, the
enlarge button 109 is an operation member for enlarging
a reproduced image in a reproduction mode, and

increasing the enlargement ratio. A reduce button 110
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is an operation member for reducing the enlargement
ratio of an enlarged reproduced image, and performing
reduced display of the screen. Note that in enlarging
processing and reducing processing by the enlarge
button 109 and the reduce button 110, an image is
always enlarged or reduced with reference to the center
of the screen (image) of the display unit 101.

[0022] The camera 100 of the present embodiment
has a power supply switch for the switching on/off of
the power supply to the digital camera 100 and a live
view button for the switching on/off of live view
display. The camera 100 also has a grip portion having
a shape that makes it easy to be grasped by a user’s a
right hand when he or she holds the camera 100.

[0023] Fig. 2 shows an internal configuration of
the camera 100 according to the present embodiment.
[0024] In Fig. 2, a photographing lens 204 is a
lens group that includes a zoom lens and a focusing
lens. A shutter 205 has a diaphragm function. An
image capturing unit 206 is an image sensor, which is
constituted by a CCD, CMOS or the like, for converting
the optical image of an object to an electric signal.
An A/D converter 207 converts an analog signal to a
digital signal. The A/D converter 207 is used to
convert an analog signal, which is output from the
image capturing unit 206, to a digital signal. A

barrier 203 covers the image capturing system which
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includes the photographing lens 204 of the camera 100,
thereby preventing contamination of and damage to the
image capturing system that includes the photographing
lens 204, a shutter 205 and image capturing unit 206.
Note that the photographing lens 204 may be fixed to or
detachable from the camera 100.

[0025] An image processing unit 202 performs
resizing processing, such as predetermined pixel
interpolation and reduction, and color conversion
processing, on data from the A/D converter 207 or data
from a memory control unit 208. Further, the image
processing unit 202 performs predetermined calculation
processing using the captured image data, and a system
control unit 201 performs exposure control and distance
measuring control based on the calculation results.
Thus, AF (Automatic Focus) processing, AE (Automatic
Exposure) processing, and EF (flash pre-emission)
processing of TTL (Through the Lens) type are performed.
Furthermore, the image processing unit 202 performs
predetermined calculation processing using the captured
image data, and AWB (Automatic White Balance)
processing of TTL type 1s performed on the basis of the
calculation results.

[0026] The output data from the A/D converter 207
is directly written into a memory 209 via both the
image processing unit 202 and the memory control unit

208 or via the memory control unit 208. The memory 209
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stores the image data obtained from the image capturing
unit 206 and converted into digital data by the A/D
converter 207, and image display data to be displayed
on the display unit 101. The memory 209 has a storage
capacity that is sufficient for storing a predetermined
number of still images as well as moving images and
audio for a predetermined time period.

[0027] The memory 209 also functions as a memory
for image display (video memory). A D/A converter 210
converts the image display data stored in the memory
209 into an analog signal and supplies the display unit
101 with the analog signal. The image display data
that was written into the memory 209 is displayed by
the display unit 101 via the D/A converter 210. The
display unit 101 performs, on a display device such as
an LCD, display in accordance with the analog signal
from the D/A converter 210. The digital signals once
converted by the A/D converter 207 and stored in the
memory 209 are converted into analog signals by the D/A
converter 210, and the analog signals are successively
transmitted to the display unit 101 so as to be
displayed thereon, making it possible to realize an
electronic view finder (EVF) functionality and to
perform through the lens image display by a live view.
The display unit 101 is a variable angle type display
in which the user can freely change the direction and

the angle of a display face of the variable angle type
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display relative to the camera 100, and rotate the
variable angle type display.

[0028] A nonvolatile memory 214 is, for example,
an EEPROM, which is electrically erasable and
recordable. In the nonvolatile memory 214, constants
and programs, for example, for operating the system
control unit 201 are stored. 1In this context,
"programs" may refer to programs for executing a
flowchart for display control processing that will be
described later.

[0029] The system control unit 201 is a
calculation processing device for performing overall
control of the camera 100, and realizes, by executing
the programs stored in the nonvolatile memory 214, the
display control processing of the present embodiment
that will be described later. The system memory 213 is,
for example, a RAM and used also as a work memory where
constants and variables for operating the system
control unit 201, and the programs read out from the
nonvolatile memory 214 are expanded. The system
control unit 201 controls the memory 209, the D/A
converter 210, the display unit 101, and the like, so
as to perform display control.

[0030] A system timer 212 is a timer circuit for
measuring time periods for various types of controls
and the time of an integrated clock.

[0031] The mode dial 103, a first shutter switch
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102a, a second shutter switch 102b and operation units
215 are operation members for inputting various types
of instructions into the system control unit 201.

[0032] The mode dial 103 switches the operation
mode of the system control unit 201 to any of a still
image shooting mode, a moving image recording mode, and
a reproduction mode. The still image shooting mode
includes an automatic shooting mode, an automatic scene
determination mode, a manual mode, scene-specific
shooting modes, a program AE mode, a custom mode, and
the like. Using the mode dial 103, the mode is
directly switched to any of the plurality of modes
included in the still image shooting mode.
Alternatively, it is also possible to switch, using the
mode dial 103, to the still image shooting mode and
then to switch, using another operation member, to any
of the plurality of modes included in the still image
shooting mode. Similarly, also the moving image
recording mode may include a plurality of modes.

[0033] While the shutter-release button 102
provided on the camera 100 is being operated, that is,
pressed half-way (the shooting preparation instruction),
the first shutter switch 102a is turned on and
generates a first shutter switch signal SWl. Upon
receiving the first shutter switch signal SW1l, the
system control unit 201 causes the image processing

unit 202 to start the AF (Automatic Focus) processing,
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the AE (Automatic Exposure) processing, the AWB
(Automatic White Balance) processing, the EF (flash
pre-emission) processing and the like.

[0034] When the operation of the shutter-release
button 102 is completed, that is, the shutter-release
button 102 is pressed fully (the shooting instruction),
the second shutter switch 102b is turned on and
generates a second shutter switch signal SW2. Upon
receiving the second shutter switch signal SW2, the
system control unit 201 starts a series of shooting
processing from reading out the signal from the image
capturing unit 206 to writing of image data to a
recording medium 223.

[0035] By selecting various functional icons
displayed on the display unit 101, appropriate
functions for each situation are assigned to each
operation member of the operation units 215, and the
operation units 215 thus act as various function
buttons. Examples of these function buttons include an
end button, a back button, an image scrolling button, a
jump button, a narrow-down button, an attribute change
button and the like. For example, a menu screen that
enables various settings to be made is displayed on the
display unit 101 by pressing the menu button 105. The
user can make various settings intuitively by using the
menu screen, which is displayed on the display unit 101,

a cross key 107 and the SET button 108.
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[0036] Included among the operation units 215 is
also a touch panel (touch screen) 101b that is capable
of detecting a touch operation on the display unit 101.
The touch panel 10lb and the display unit 101 can be
constructed as a single integrated unit. For example,
the touch panel 101b is constructed in such a manner
that the transmittance of light will not interfere with
the display presented by the display unit 101, and it
is attached to the uppermost layer of the display face
of the display unit 101. In addition, input
coordinates on the touch panel 10lb and display
coordinates on the display unit 101 are correlated. As
a result, a GUI can be constructed that makes it
possible for the user to directly manipulate the screen
displayed on the display unit 101. The system control
unit 201 is capable of detecting the following touch
operations and conditions performed by contacting the
touch panel 101b.

[0037]- Touching of the touch panel 101b using a finger
or pen (referred to as "touch-down" below).

[0038]- A state in which the touch panel 101b is in
contact with a finger or pen (referred to as "touch-on"
below) .

[0039] - Movement of a finger or pen while in contact
with the touch panel 101b (referred to as "touch-move"
below) .

[0040]- Lifting of a finger or pen that has been in
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contact with the touch panel 101b (referred to as
"touch-up" below).

[0041]- A state in which the touch panel 101lb is not
being touched at all (referred to as "touch-off" below).
[0042] These operations and position coordinates
at which the touch panel 101lb is being touched by the
finger or pen are communicated to the system control
unit 201 through an internal bus, and based upon the
information thus communicated, the system control unit
201 determines what kind of operation was performed on
the touch panel 101lb. As for "touch-move", the
determination can be made also for every vertical
component and horizontal component with regard to the
direction of movement of the finger or pen, which is
moved on the touch panel 101b, based upon a change in
the coordinate position. Further, it is assumed that a
stroke has been made when "touch-up" is performed
following a regular "touch-move" after a "touch-down"
on the touch panel 10l1b. A very quick stroke action is
referred to as a "flick". A "flick" is an operation in
which, with fingers being in contact with the touch
panel 101b, the fingers are moved rapidly over a
certain distance and then lifted. In other words, this
is a rapid tracing operation in which the fingers are
flicked across the surface of the touch panel 101b.

The system control unit 201 can determine that a

"flick" has been performed when it detects such
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movement over a predetermined distance or greater and
at a predetermined speed or greater and then detects
"touch-up". Further, the system control unit 201 can
determine that "drag" has been performed if it detects
movement over a predetermined distance or greater at a
speed less than a predetermined speed. Moreover, an
operation of narrowing the distance between two points
in a state where the touch panel 101b is touched with
fingers or pens at two positions (two points) at the
same time is referred to as “pinch-in”. Specifically,
pinch-in is an operation of bringing the fingers close
to each other while the touch panel 101b is touched
with these fingers at two points (an operation of
narrowing the distance between a plurality of touch
positions). In other words, pinch-in is an operation
of moving two fingers across the touch panel 101b as if
pinching an object such as an image displayed on the
touch panel 10lb. In contrast to pinch-in, an
operation of widening the distance between two points
in a state where the touch panel 101b is touched with
fingers or pens at the two points (an operation of
widening the distance between a plurality of touch
positions) at the same time is referred to as pinch-out.
The touch panel 101lb may employ a method that relies
upon any of the following: resistive film,
electrostatic capacitance, surface acoustic waves,

infrared radiation, electromagnetic induction, image
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recognition and optical sensing.

[0043] A power control unit 219 is constituted by,
for example, a battery detection circuit, a DC-DC
converter, a switch circuit for changing over the block
to be supplied with power, and detects whether a
battery has been inserted or not, the type of the
battery, and the residual capacity thereof. Further,
the power control unit 219 controls the DC-DC converter
in accordance with the detection results and an
instruction of the system control unit 201, and
supplies a necessary voltage for a necessary length of
time to each of the units including the recording
medium 223.

[0044] A power supply unit 220 comprises a primary
battery such as an alkaline battery or a lithium
battery, a secondary battery such as an NiCd battery,
an NiMH battery, or an Li-ion battery, or an AC adaptor.
A recording medium interface (I/F) 222 is for
interfacing with the recording medium 223 such as a
memory card or a hard disk. The recording medium 223
is a recording medium such as a memory card for
recording shot images, and constituted by a
semiconductor memory, a magnetic disk, or the like.
[0045] In addition, the camera 100 of the present
embodiment has a communication unit that
transmits/receives video and sound to/from an external

device communicably connected via a wireless antenna or
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wired cable. A personal computer, a tablet terminal,
which is a kind of a personal computer, a printer,
another digital camera, a smart phone, which is a kind
of a mobile telephone terminal, various service
providing servers, and the like are assumed as the
external device.

[0046] Note that the hardware configuration is not
limited to that shown in Fig. 2, and a configuration is
also possible in which, for example, a single item of
hardware performs display control, communication
control, shooting control, image processing control,
and the like, so as to function as each unit or block
of the camera 100. Alternatively, it is also possible
that a plurality of items of hardware operate in
cooperation with each other to function as a single

unit or block.

[0047]Display Control Processing

Next, display control operations of the camera
100 of the present embodiment will be described with
reference to Figs. 3A to 5.
[0048] Figs. 3A to 3E show a display example in a
case where first enlarging processing for performing
enlarged display with reference to the center between
two touch positions by performing pinch-out is
performed, and in a case where second enlarging

processing for performing enlarged display with
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reference to the center of the screen independently
from touch positions is performed, in order to perform
enlarged display on an image displayed on a display
screen of the display unit 101.

[0049] Fig. 3A shows a state in which an entire
image is displayed on the display screen of the display
unit 101 without being enlarged. Fig. 3B shows a
display example of first enlarging processing for
performing enlarged display with reference to the
center (center point) between touch positions at which
pinch-out was performed on the display screen. In Fig.
3B, the image is enlarged with reference to a center
301 between the two touch positions at an enlargement
ratio that is based on the distance between the two
touch positions. Accordingly, a subject portion (in
the examples in Figs. 3A and 3B, around the nose of the
girl) positioned at the center 301 between the touch
positions that serves as an enlargement reference does
not change its position on the display screen before
and after the enlargement (Figs. 3A and 3B). On the
other hand, the positions of subject portions that are
not positioned at the center 301 between the touch
positions that serves as an enlargement reference
change concentrically with the center 301 between the
touch positions before and after the enlargement (Figs.
3A and 3B), as the image is enlarged. For example, the

left ear of the girl in Fig. 3B 1is larger than the left

- 20 -
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ear of the girl in Fig. 3A and is shifted to the left,
and the right ear of the girl in Fig. 3B is larger than
the right ear of the girl in Fig. 3A and is shifted to
the right. In such first enlarging processing, by
touching with two fingers at the same time at a
position at which the image is desired to be enlarged
and viewed (for example, the face of the girl) and then
widening the distance between the fingers, the image is
enlarged at the desired position without being shifted
substantially. In the example in Fig. 3B, the face of
the girl after being enlarged does not protrude to the
outside of the screen and can be recognized visually.
In the first enlarging processing, in this manner, an
image can be intuitively enlarged and checked at a
position at which the user desires to enlarge and view
the image, with less operation procedures.

[0050] Fig. 3C shows a first display example of
second enlarging processing for performing enlarged
display with reference to the center of the screen
regardless of touch positions. In Fig. 3C, regardless
of the positions at which touch is detected, the image
is enlarged with reference to a center 302 of the
display screen (region in which the image is displayed)
at an enlargement ratio that is based on the distance
between the two touch positions. Accordingly, a
subject portion (in the examples in Figs. 3A and 3C,

around the chest of the girl) positioned at the center

_21_



101573425G01/P217-0004SG

302 of the display screen, which serves as an
enlargement reference, does not change in its position
on the display screen before and after the enlargement
(Figs. 3A and 3C). On the other hand, subject portions
that are not at the center 302 of the display screen,
which serves as an enlargement reference, change in
their positions concentrically with the center 302 of
the display screen before and after the enlargement
(Figs. 3A and 3C), as the image is enlarged. If the
center 302 of the display screen as described above and
an enlargement reference point match, the position of
the subject portion changes concentrically with the
center of the screen before and after enlargement,
thereby making it easy to understand the positional
relation in the screen before and after the enlargement.
In addition, enlargement that uses the center 302 of
the display screen as an enlargement reference is the
same as optical zooming during shooting in that the
position of a subject portion changes concentrically
with the center of the screen before and after the
enlargement, and is intuitive. Also in the case of
using the enlarge button 109, enlarged display is
performed (second enlarging processing is performed)
with reference to the center (image portion positioned
at the center of the display area of the image) of the
screen (display area of the image). In the case where

a screen in which a display area of an image and a
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display area of another display item are separated (not
illustrated) is displayed, enlarged display is
performed with reference to the center of the display
area of the image (second enlarging processing 1is
performed), even if a pinch operation is performed at
the position of the display area of the other display
item in which the image is not displayed.

[0051] Fig. 3D shows a second display example of
second enlarging processing that is not based on touch
positions, in the case where enlarged display is
performed with reference to an edge portion 303 of a
side of a display screen (image). The processing in
Fig. 3D is useful when a subject near the edge portion
303 of the image or the like is desired to be enlarged
and checked. In a case where a range in which an edge
portion of an image is displayed is displayed in a
state where the image is enlarged, it can be assumed
that the user is focused on the edge portion of the
image. The edge portion 303 of the image is often
displayed at an edge portion of the display screen, and
it is difficult for the user to perform a pinch
operation (pinch-out) at the edge portion of the
display screen so as to perform enlarged display based
on the two touch positions. In view of this, in the
present embodiment, if a portion including an edge
portion of an image is displayed as in Fig. 3D,

enlarging/reducing processing is performed with

- 23 -
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reference to the center (in the example in Fig. 3D, the
edge portion 303 that is the vertical center of the
left edge portion) of the displayed edge portion (side)
in accordance with pinch-out/pinch-in. This enables
enlarged display to be performed with reference to the
edge portion 303 of the image by performing pinch-out
at the center of the screen, and it is not necessary to
perform a pinch operation at the edge portion of the
display screen. In the case of enlarging the image
with reference to the center of the screen as in Fig.
3C, the edge portion 303 of the image shifts to the
outside of the display range of the display screen, but
in enlargement with reference to the edge portion 303
of the image, the position of the subject portion
changes concentrically with the edge portion 303.
Therefore, if enlargement with reference to the edge
portion 303 on the left of the image is performed in a
state in Fig. 3D, there is no portion that shifts to
the left as the image is enlarged. By performing
enlarged display in this manner, there is an advantage
that it is not necessary to change the display position
by performing touch-move in order to view the left edge
portion after being enlarged.

[0052] Fig. 3E is a third display example of
second enlarging processing that is not based on touch
positions, in a case where enlarging processing is

performed with reference to a corner portion 304 at

_24_
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which two sides of the display screen (image) intersect.
The processing in Fig. 3E is effective in cases such as
where a subject at an edge portion of an image, in
particular, at a corner portion of a display screen, or
the like is desired to be enlarged and viewed. In the
present embodiment, in the case where a portion
including an apex portion (a corner portion) of an
image is displayed as in Fig. 3E, enlarging/reducing
processing is performed with reference to the center
(in the example in Fig. 3E, the corner portion 304 that
is the lower right apex of the image) of the displayed
apex portion (corner portion) in accordance with pinch-
out/”pinch-in”. 1In enlargement with reference to the
corner portion 304 of the image, the position of a
subject portion changes concentrically with the corner
portion 304. Therefore, i1if enlargement with reference
to the corner portion 304 of the image is performed in
a state shown in Fig. 3E, there is no portion that
shifts to the right or downward as the image is
enlarged. Accordingly, the subject portion positioned
at the corner portion 304 does not move from the lower
right portion of the display screen before and after
the enlargement. This enables the user to perform
enlarged display at an enlargement ratio that is based
on the distance between two touch positions such that
the corner portion 304 of the image does not protrude

from the display range, by performing pinch-out at the
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center of the screen, and it is not necessary to
perform a pinch operation at the corner portion of the
display screen.

[0053] Figs. 4A to 4H show a display example in a
case where, when performing enlarged display of an
image by performing a pinch operation on a display
screen, a switch is made between performing first
enlarging processing that is based on the touch
positions and performing second enlarging processing
that is not based on the touch positions, in accordance
with a predetermined touch operation (touch-move) that
continues from before the pinch operation was performed.
In the present embodiment, control is performed such
that, if an operation of changing the display position
of an image by performing touch-move is performed
before pinch-out is detected, second enlarging
processing is performed, and if an operation of
changing the display position of the image by
performing touch-move is not performed before pinch-out
is detected, first enlarging processing is performed.
[0054] Fig. 4A shows a state in which the entire
image i1s displayed on the display screen of the display
unit 101 without being enlarged. Fig. 4B shows a state
in which enlarged display is performed by performing
pinch-out from the display state in Fig. 4A. 1In Fig.
4B, the display position of the image was not changed

by performing touch-move before pinch-out is detected,

- 26 -
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and thus first enlarging processing that is based on
the touch positions is performed. Accordingly, in Fig.
4B, enlarged display is performed on the image with
reference to a center 401 between the two touch
positions at an enlargement ratio that is based on the
distance between the two touch positions, and thus the
user can perform enlargement such that a portion
(around the center between the touch positions) of the
image desired to be enlarged and viewed moves in a
smaller amount as the image is enlarged, and can
perform enlarged display while adjusting the distance
between the two touch positions by performing pinch-out.
[0055] Fig. 4C shows a display example in a case
where the display position (display range) of the image
is changed by performing touch-move at one point (one
location) from the display state of the image enlarged
as described with reference to Fig. 4B, and after the
touch-move was performed, the touch has not been lifted
and touch-on is maintained. If the display range was
changed (scrolled) by performing touch-move when a
portion of the display object (image) is displayed
(enlarged, for example), it is assumed that the user
changed the display range such that a portion desired
to be viewed (portion of interest) would be displayed
at the center of the screen. In the example in Fig. 4C,
the display position is changed by performing touch-

move such that in the image, the flower in the right

_27_
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hand of the girl, a large portion of which is
positioned outside the screen on the left (out of the
display range) in Fig. 4B, is fitted within the display
screen. The flower portion moved to near the center of
the screen in this manner is considered to be a portion
of interest. As a result of displaying, on the screen,
the flower that is a subject of interest, the user may
desire to view the flower that is enlarged to a further
degree.

[0056] Fig. 4D is a diagram illustrating an
example in which the present embodiment is not applied,
in the case where the display state in Fig. 4C is
obtained by performing touch-move at a first point,
after which additional touch is performed at a second
point without releasing the touch at the first point,
and enlarging processing is performed by performing
pinch-out. If first enlarging processing for enlarging
the image with reference to a center 402 between the
first touch point and the second touch point is
performed, the enlarged display state as shown in Fig.
4D is obtained. 1In Fig. 4D, the portion of interest
(flower) of the subject that was moved to the center of
the screen by performing touch-move as in Fig. 4C is
shifted to the outside of the display range of the
screen (outside on the left), and a large portion of
the portion of interest cannot be seen any longer.

Accordingly, the user cannot view the enlarged flower.

- 28 -
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In order to view the enlarged portion of interest, the
user needs to further perform touch-move so as to
change the display position of the image such that the
portion of interest is fitted within the display screen.
[0057] On the other hand, Fig. 4E is a diagram
illustrating an example in which the present embodiment
is applied, in the case where the display state in Fig.
4C is obtained by performing touch-move at a first
point, after which additional touch is performed at a
second point without releasing the touch at the first
touch point, and enlarging processing is performed by
performing pinch-out. In the present embodiment, the
above-described second enlarging processing is
performed in this case. Accordingly, the reference
position for enlargement/reduction in this case is a
center 403 of the display screen, and the display state
as in Fig. 4E is obtained after enlargement from the
state in Fig. 4C. 1In Fig. 4E, the portion of interest
(flower) of the subject that was moved to the center of
the screen by performing touch-move as in Fig. 4C is
enlarged and positioned within the display screen.
Accordingly, the user can view the enlarged flower
without performing additional touch-move. If the
screen size of the display unit 101 is large, an
advantage that a portion of interest can be viewed
without performing additional touch-move after pinch-

out is particularly significant, since it is possible
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to omit a touch operation of greatly moving the touch
position. Note that pinch operations in Figs. 4D and
4E are similar, but the result of performing enlarging
processing is different between the case where first
enlarging processing is performed and the case where
second enlarging processing is performed.

[0058] Fig. 4F shows a state in which the display
position of the image is changed by performing touch-
move from the display state of the enlarged image in
Fig. 4B. Fig. 4F shows a display example in the case
where touch-move for changing the display range to the
right edge of the image (i.e. the display range is
moved until the right edge of the image reaches within
the display screen) was performed and touch-down has
been maintained after the touch-move was performed. If
the display range is changed to an edge portion of the
display object (image) in this manner, the edge portion
of the display object (image) that is being displayed
is considered to be a portion of interest. For example,
if a display object is a captured image as in the
present embodiment, there are cases where an edge
portion is used as a portion of interest in order to
check whether or not the subject desired to be shot is
fitted within the image, or an unnecessary subject is
included. As a result of displaying, on the screen, an
image edge portion that is a subject of interest, the

user may desire to view the edge portion that is
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enlarged to a further degree.

[0059] Fig. 4G is a diagram illustrating an
example in which the present embodiment is not applied,
in the case where the display state in Fig. 4F is
obtained by performing touch-move at a first point,
after which additional touch is performed at a second
point without releasing the touch at the first point,
and enlarging processing is performed by performing
pinch-out. If first enlarging processing for enlarging
the image with reference to a center 404 between the
first touch point and the second touch point is
performed, the display state after the enlargement as
in Fig. 4G i1s obtained. In Fig. 4G, the edge portion
(right end) of the image that was fitted within the
display range as in Fig. 4F by performing touch-move is
shifted to the outside (outside on the right) of the
display range, and the right edge that is the portion
of interest cannot be viewed any longer. Accordingly,
the user cannot check whether or not a subject desired
to be shot is fitted within the image, or an
unnecessary subject is included. 1In order to view the
enlarged portion of interest (right edge portion), the
user needs to perform additional touch-move so as to
change the display position of the image such that the
portion of interest (right edge portion) is fitted
within the display screen.

[0060] Also, Fig. 4H is a diagram illustrating an
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example in which the present embodiment is applied, in
the case where the display state in Fig. 4F is obtained
by performing touch-move at the first touch point,
after which additional touch is performed at a second
point without releasing the touch at the first touch
point, and enlarging processing is performed by
performing pinch-out. In the present embodiment, the
above-described second enlarging processing is
performed in this case. Accordingly, an edge portion
405 of the image serves as a reference position for
enlargement/reduction in this case, and the display
state as in Fig. 4H is obtained after the enlargement
from the state in Fig. 4F. Note that the edge portion
405 that serves as the reference for
enlargement/reduction is the center point in the length
direction of the edge portion (side) that is being
displayed. The center point in the length direction of
the side of the edge portion of the screen, that is, in
Fig. 4H, a portion of interest (right edge of the
image) of the subject that was moved to within the
display range as in Fig. 4F by performing touch-move is
enlarged and positioned within the display screen.
Accordingly, the user can view the enlarged right end,
and can check whether or not a subject desired to be
shot is fitted inward from the right end, or an
unnecessary subject is included in the right end,

without performing additional touch-move. The pinch
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operations in Figs. 4G and 4H are similar, but the
result of performing enlarging processing is different
between the case where first enlarging processing is
performed and the case where second enlarging
processing is performed. Moreover, as described with
reference to Fig. 3E, in the case where the display
range reaches an apex/corner of the display object (in
other words, in the case where the display range
reaches two consecutive sides of the display object),
enlargement/reduction is performed with reference to
the apex that reaches the display range.

[0061] Fig. 5 shows display control processing for
enlarging or reducing an image performed by the camera
100 of the present embodiment. Note that the
processing in Fig. 5 is realized by loading a program
stored in the nonvolatile memory 214 to the system
memory 213 and by the system control unit 201 executing
the program. Also, the processing in Fig. 5 starts
when a touch (touch-down) operation on the display unit
101 (the touch panel 101b) is detected, in a state
where the operation mode of the camera 100 is set to
the reproduction mode or the like, and the image is
read from the recording medium 223 and is displayed on
the display unit 101.

[0062] In step S501, the system control unit 201
turns off a touch-move flag, and the procedure advances

to step S502.
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[0063] In step S502, the system control unit 201
determines whether or not enlarged display is being
performed on the image displayed on the display unit
101. If enlarged display is being performed, the
procedure advances to step S503, and if enlarged
display is not being performed, the procedure advances
to step S506.

[0064] In step S$503, the system control unit 201
determines whether or not touch-move in a state where
the screen is touched at one location has been detected.
In the case where such touch-move has been detected,
the procedure advances to step S504, and in the case
where such touch-move has not been detected, the
procedure advances to step S506.

[0065] In step 5504, the system control unit 201
changes the display position of the image under
enlarged display in accordance with the movement amount
of the touch-move detected in step S503, and the
procedure advances to step S505. Note that if touch-
move 1s detected in a state where the screen is touched
at one location and enlarged display is not being
performed (NO is determined in step S502), an image
switch is made for switching the image that is being
display to another image, although this processing is
omitted in the flowchart in Fig. 5.

[0066] In step S505, the system control unit 201

turns on the touch-move flag, and the procedure
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advances to step S506. However, in the case where the
movement of the touch-move is not greater than or equal
to a predetermined amount (the movement amount is
small) in step S504, the touch-move flag does not need
to be changed. This is because enlarging processing by
performing pinch-out is switched between first
enlarging processing that is based on the touch
positions and second enlarging processing that is not
based on the touch positions, in accordance with
whether the setting of the touch-move flag is on or off,
but if the touch-move flag is turned on merely Dby
slightly moving the display position in order to finely
adjust the display position, the reference position for
enlarging processing fluctuates inadvertently, which
may be against the user’s intention. Accordingly, even
when touch-move that causes the enlarged display
position to move is performed, if the movement of the
display position is a slight movement that is smaller
than a predetermined amount, the touch-move flag is not
turned on (first enlarging processing is adopted as
enlarging processing by a pinch operation, which will
be described later). Note that the processing of steps
S504 and S505 is processing that is based on a touch
operation (single touch operation) performed by
touching the screen at one point (one location) in the
case where touch-down at one point (one location) after

the touch-off state is detected. In the case where
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simultaneous or substantially simultaneous touch-down
at a plurality of points (at a plurality of locations)
after the touch-off state is detected, NO i1s determined
in step S503 after the processing of steps S501 and
S502, and the procedure advances to step S506, which
will be described later.

[0067] In step S$506, the system control unit 201
determines whether or not touch-up at all the touch
locations has been detected. If touch-up at all the
touch locations has been detected, a touch-off state is
entered, and thus the processing of this flowchart ends.
If touch-up at all the touch locations has not been
detected, the procedure advances to step S507.

[0068] In step S$507, the system control unit 201
determines whether or not a multi-touch operation has
been performed in which a touch operation (touch at two
points or more) is performed at a plurality of
locations (two locations) in the touch panel. 1In the
case where a multi-touch operation has not been
performed, the procedure advances to step S502, and in
the case of a multi-touch operation, the procedure
advances to step S508. In the case where touch-down at
one point (one location) after the touch-off state is
detected, and touch-down at a second point without
touch-up is then performed, it is determined in step
S507 that a multi-touch operation has been performed.

In addition, in the case where simultaneous or
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substantially simultaneous touch-down at a plurality of
points (a plurality of locations) after the touch-off
state i1s detected as well, NO is determined in step
S503 after the processing of steps S501 and S502, and
it is determined in step S506 that a multi-touch
operation has been performed. Note that in the present
embodiment, even touch at three points (three
locations) or more is processed as a multi-touch
operation by two-point touch, and touch at the third
point or later is disregarded. However, in the case
where a function corresponding to a touch operation at
three points (three locations) or more has been
assigned, NO is determined in step S507, and processing
corresponds to touch at three points or more may be
performed.

[0069] In step 5508, the system control unit 201
determines whether or not a pinch operation (pinch-out
or pinch-in) has been performed. In the case where a
pinch operation has been performed, the procedure
advances to step $S509, and in the case where a pinch
operation has not been performed, the procedure returns
to step S507.

[0070] In step 5509, the system control unit 201
determines whether or not the touch-move flag is on.

If the touch-move flag is on, the procedure advances to
step S511, and if the touch-move flag is off, the

procedure advances to step S510.



101573425G01/P217-0004SG

[0071] In step S510, the system control unit 201
performs enlarging processing (first enlarging
processing) or reducing processing on the image with
reference to the center between the two touch positions
in accordance with the pinch operation, and the
procedure returns to step S507. Accordingly, the
above-described enlarging processing that causes the
change from Fig. 4A to Fig. 4B is performed. Note that
even 1f the display range reaches an edge portion of
the image during the pinch operation, the center
between the two touch positions continuously serves as
a reference for enlargement/reduction. In this case,
the display range after the enlargement or reduction is
corrected (offset) as needed such that a range that is
beyond an edge portion of the image is not displayed.
Accordingly, a configuration is adopted in which, in
the case where the display range is beyond an edge
portion of the image when enlargement or reduction is
performed with reference to the center between the two
touch positions, the edge of the display range matches
the edge portion of the image.

[0072] In step S511, the system control unit 201
determines whether or not an edge portion of the image
is displayed at an edge portion of the display area
(screen) of the image (whether or not the display range
reaches an edge of the image). In the case where an

edge portion is displayed, the procedure advances to
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step S513, and in the case where an edge portion is not
displayed, the procedure advances to step S512. The
case where an edge portion of the image is displayed at
an edge portion of the display area (screen) of the
image also includes the case where an apex (corner) of
the image is displayed in the display area (screen) of
the image, and the procedure advances to step S513.
This determination is a determination as to whether or
not an edge portion of the image is displayed at an
edge portion of the display area (screen) of the image
by a scroll (display range change) operation achieved
by performing touch-move by a single touch. As
described above, in the case where an edge portion of
the image reaches an edge portion of the display area
(screen) of the image as a result of
enlargement/reduction, YES is not determined in this
determination.

[0073] In step 5512, the system control unit 201
performs enlarging processing (second enlarging
processing) or reducing processing on the image with
reference to the center of the display screen (display
area of the image), and the procedure returns to step
S507. Accordingly, the above-described enlarging
processing that causes the change from Fig. 4C to Fig.
4D is performed. Specifically, by changing the display
range such that a portion of interest is positioned

near the center of the display range by performing
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touch-move by a single touch, and then performing
pinch-out by a multi-touch operation without releasing
the touch, the portion of interest can be enlarged and
checked.

[0074] In step S$513, the system control unit 201
performs enlarging processing (second enlarging
processing) or reducing processing on the image with
reference to the edge portion of the image positioned
at the edge portion of the display screen, and returns
the procedure to step S507. As described above, in the
case where the display range reaches one edge portion
of the image, the center point in the length direction
of that edge portion serves as a reference point for
enlargement/reduction. In the case where the display
range reaches two consecutive edge portions of the
image (apex/corner of the image), the apex (corner) of
those two edge portions serves as a reference point for
enlargement/reduction. In the processing of step S513,
the above-described enlarging processing that causes
the change from Fig. 4F to Fig. 4H is performed.

[0075] According to the above processing, by
changing the display range by performing touch-move by
a single touch, and then performing pinch-out without
releasing the touch, second enlarging processing with
reference to the center of the screen or an edge of the
screen is performed. Also, by performing pinch-out by

touch-move by a single touch without changing the
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display range, first enlarging processing with
reference to the center point between two touch
positions is performed. Furthermore, every time touch-
down after touch-off is detected, the touch-move flag
is turned off. Therefore, even after the display range
is changed by touch-move by a single touch, first
enlarging processing with reference to the center point
between the two touch positions is performed by
releasing the touch and then performing pinch-out
without touch-move by a single touch. As described
above, according to the present embodiment, a switch is
made between performing enlarged display that based on
touch positions and performing enlarged display that is
not based on touch positions, in accordance with
whether or not the display range was changed by
performing touch-move before pinch-out was performed,
and thus it becomes possible to perform enlarged
display as intended by the user.

[0076] Note that in the present embodiment, the
reference position for enlargement may be notified to
the user by performing display of a figure and a symbol
such as “301” in Fig. 3B or highlight display at the
reference position for enlarging processing, in
accordance with detection of two-point touch. By
viewing a notification displayed on the screen, the
user can understand the reference position for

enlargement/reduction that changes in accordance with
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the situation as steps S510, S512 and S513 of the
present embodiment, and thus can comfortably perform an
enlarging operation at the target position (portion of
interest) without confusion.

[0077] In addition, in the present embodiment, an
example of enlarging processing by performing pinch-out
has been described for the purpose of simplifying the
description, but reducing processing by performing
pinch-in is similar. Accordingly, display control of
the present embodiment is not limited to pinch-out, and
can also be applied to pinch-in. Also, in the present
embodiment, an image is used as a display object, but
there is no limitation to this, and the present
embodiment is applicable to any display object as long
as the range of the display object that is larger than
the display area is partially displayed. Accordingly,
the display object may be at least one of a document, a
Web page containing a document and images, a map and

the like.

[0078]Variation

In above-described embodiment, an example has
been described in which, in the case where a pinch
operation without touch-move by a single touch was
performed after touch-off, first enlarging processing
in which a position that is based on the touch

positions serves as a reference position for
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enlargement/reduction is performed. As a variation,
even after a touch-off state is entered, if a touch
operation is performed during a predetermined period
from a previous touch operation, enlarging processing
with reference to the same reference as the previous
touch operation may be performed. As processing for
realizing this, first, if YES is determined in the
above-described step S506 in Fig. 5 (if determined that
touch-up has been performed for all the touch
operations), a timer for measuring the time until the
next touch operation is started. Alternatively, a
configuration may be adopted in which, when touch-up is
performed at touch points other than one point out of a
plurality of touch locations at which a multi-touch
operation was performed, and a single touch state is
entered, the timer starts. After that, in the case
where touch-down is performed again after a touch-off
state, it is determined before step S501 whether or not
a predetermined time has elapsed after the timer was
started. The predetermined time is a time during which
the user is regarded to have been performing a series
of continuous touch operations since the previous touch
operation, and is approximately 50 to 500 msec, for
example. In the case where the predetermined time has
elapsed, the procedure advances to step S501, where the
touch-move flag is turned off, and the above-described

processing of step S502 onward in Fig. 5 is performed
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subsequently. On the other hand, in the case where the
predetermined period has not elapsed, the above-
described processing of step S501 is not performed, in
other words, the touch-move flag is not turned off, and
the above-described processing of step S502 onward in
Fig. 5 is performed. With a configuration in which the
touch-move flag is not turned off in this manner,
touch-move by a single touch is performed in the
previous touch operation (first touch operation) before
touch-off state is entered, and if the touch-move flag
is turned on, the on state is maintained. Therefore,
even 1f a pinch-out operation without touch-move by a
single touch is performed in the present touch
operation (second touch operation), second enlarging
processing that is not based on the touch positions
(processing of step S512 or S513) is performed. With
such a configuration, in the case where enlargement to
a desired magnification could not be achieved by pinch-
out at one time, and the next pinch-out operation is
immediately performed in order to perform enlargement
to a further degree, a reference position for
enlargement can be the same as the previous pinch-out.
Accordingly, in the case of performing consecutive
pinch operations, a reference position for
enlargement/reduction does not change, which is
favorable. Except for that, the variation is similar

to the embodiment above.
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[0079] Suitable embodiments of the present
invention have been described above. The present
invention should not be limited to theses embodiments,
and various modifications and changes can be made
within the scope of the gist of the present invention.
[0080] Note that a single item of hardware may
control the system control unit 201, or the entire
apparatus may be controlled by a plurality of items of
hardware sharing processing.

[0081] Although the present invention has been
elaborated above based on suitable embodiments thereof,
the present invention is by no means limited to these
specific embodiments and includes various modifications
without departing from the concept of the present
invention. The above embodiments are merely
illustrative embodiments of the present invention, and
may be combined where appropriate.

[0082] Although the above embodiments have
described an example in which the present invention is
applied to a digital camera, the present invention is
not limited to this example. The present invention is
applicable to, for example, an apparatus capable of
display control such as enlargement, reduction and
movement of an image in accordance with a touch
operation on a touch panel. More specifically, the
present invention is applicable to a personal computer,

a tablet terminal, which is a kind of a personal
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computer, a mobile telephone terminal, a smart phone
(includes eyeglasses type terminal device and wrist
watch type terminal devices), which is a kind of a
mobile telephone terminal, a PDA (Personal Digital
Assistant), a mobile image viewer, a music player, a
game console, an electronic book reader, a business
equipment comprising functions such as a printer, a
scanner, a facsimile, and/or a copy machine, a medical

equipment and the like.

[0083]0ther Embodiments

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
'non-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
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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 versatile disc (DVD), or Blu-ray Disc (BD)™), a
flash memory device, a memory card, and the like.

[0084] 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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WHAT IS CLAIMED IS:

1. A display control apparatus comprising:
a touch detection unit configured to detect a
touch operation on a display unit; and
a display control unit configured to:

perform control, in a case where the touch
detection unit detects a multi-touch operation on the
display unit, and the touch detection unit does not
detect a predetermined touch operation accompanied by
movement of a touch position on the display unit
maintained on the display unit from a time before
detection of the multi-touch operation, such that a
display object displayed on the display unit is
enlarged or reduced in accordance with the multi-touch
operation, with reference to a first position that is
based on the positions at which the multi-touch
operation is performed, and

perform control, in a case where the touch
detection unit detects a predetermined touch operation
and the touch detection unit detects a multi-touch
operation while at least one touch of the predetermined
touch operation has been maintained after the
predetermined touch operation was performed, such that
the display object displayed on the display unit is
enlarged or reduced in accordance with the multi-touch

operation, with reference to a second position that is
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not based on the positions at which the multi-touch

operation is performed.

2. The apparatus according to claim 1, wherein
the first position is located at a substantially
central position between the touch positions at which

the multi-touch operation is performed.

3. The apparatus according to claim 1, wherein
the second position is at a substantially central
position of a display range of a display object

displayed on the display unit.

4. The apparatus according to claim 3, wherein

the second position is a position that is not
based on the central portion of the display range of
the display object but based on an edge portion of the
display object, in a case where the edge portion of the
display object is close to an edge portion of a display

range of the display unit.

5. The apparatus according to claim 1, wherein

the predetermined touch operation is an operation
for moving a touch position by a predetermined amount
or more while a touch is maintained on the display

object.
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6. The apparatus according to claim 1, wherein
the predetermined touch operation is an operation

performed by a touch operation at one location.

7. The apparatus according to claim 1, wherein

the display control unit is configured to change,
in accordance with the predetermined touch operation, a
display range of the display object in a display area

of the display unit.

8. The apparatus according to claim 1, wherein

the display control unit is configured to display
a reference position for enlargement or reduction, in
accordance with the multi-touch operation being

detected.

9. The apparatus according to claim 1, wherein

the display object is an image.

10. The apparatus according to claim 1, wherein
the display object is at least one of a document,

a Web page, and a map.

11. The apparatus according to of claim 1, wherein
the display control apparatus is an image

capturing apparatus.
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12. The apparatus according to claim 1, wherein
the display control apparatus is at least one of
a mobile phone terminal, a personal computer, and a

tablet terminal.

13. The apparatus according to any one of claims 1 to
12, wherein

in a case where a state where no location is
touched is entered after the predetermined touch
operation is performed with a first touch operation, a
second touch operation is subsequently performed during
a predetermined period after the first touch operation
ends, and a multi-touch operation by the second touch
operation is detected, the display control unit
performs control such that the display object is
enlarged or reduced with reference to a second position
that is not based on the plurality of touch positions
at which the multi-touch operation by the second touch
operation is performed, even if the predetermined touch
operation by the second touch operation has not been

detected.

14. A control method of a display control apparatus
comprising:

detecting a touch operation on a display unit;
and

performing control, in a case where a multi-touch
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operation on the display unit is detected, and a
predetermined touch operation accompanied by movement
of a touch position on the display unit maintained on
the display unit from a time before detection of the
multi-touch operation is not detected, such that a
display object displayed on the display unit is
enlarged or reduced in accordance with the multi-touch
operation, with reference to a first position that is
based on the positions at which the multi-touch
operation is performed; and

performing control, in a case where the
predetermined touch operation is detected, and a multi-
touch operation on the display unit is detected while
at least one touch of the predetermined touch operation
has been maintained after the predetermined touch
operation was performed, such that the display object
displayed on the display unit is enlarged or reduced in
accordance with the multi-touch operation, with
reference to a second position that is not based on the
positions at which the multi-touch operation is

performed.

15. A display control apparatus comprising:

a touch detection unit configured to detect a
touch operation on a display unit; and

a display control unit configured to:

perform control, in a case where a period
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after a predetermined touch operation accompanied by
movement of a touch position on the display unit by the
touch operation is detected is not within a
predetermined period, and a multi-touch operation on
the display unit is detected, such that a display
object displayed on the display unit is enlarged or
reduced in accordance with the multi-touch operation,
with reference to a first position that is based on the
positions at which the multi-touch operation is
performed, and

perform control, in a case where a multi-
touch operation on the display unit is detected within
the predetermined period after the predetermined touch
operation was detected, such that the display object
displayed on the display unit is enlarged or reduced in
accordance with the multi-touch operation with
reference to a second position that is not based on the
positions at which the multi-touch operation is

performed.

16. The apparatus according to claim 15, wherein

the first position is located at a substantially
central position between the positions at which the
multi-touch operation is performed,

the second position is at a substantially central
position of a display range of the display object

displayed on the display unit,
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the predetermined touch operation is a touch
operation, at one location, for moving a touch position
by a predetermined amount or more while a touch is
maintained on the display object, and

the display control unit is configured to change
the display range of the display object in a display
area of the display unit, in accordance with the

predetermined touch operation.

17. A control method of a display control apparatus
comprising:

detecting a touch operation on a display unit;

performing control, in a case where a period
after a predetermined touch operation accompanied by
movement of a touch position on the display unit by the
touch operation is detected is not within a
predetermined period, and a multi-touch operation on
the display unit is detected, such that a display
object displayed on the display unit is enlarged or
reduced in accordance with the multi-touch operation,
with reference to a first position that is based on the
positions at which the multi-touch operation is
performed; and

performing control, in a case where a multi-touch
operation on the display unit is detected within the
predetermined period after the predetermined touch

operation was detected, such that the display object
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displayed on the display unit is enlarged or reduced in
accordance with the multi-touch operation, with
reference to a second position that is not based on the
positions at which the multi-touch operation is

performed.

18. A computer-readable storage medium storing a
program for causing a computer to function as the
display control unit of the display control apparatus

according to any one of claims 1 to 13.

19. A computer-readable storage medium storing a
program for causing a computer to function as the
display control unit of the display control apparatus

according to claim 15 or 16.



