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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 1nvention relates to a display

pre——

control apparatus and a control method thereof,

particularly related to a display control method for

displaying a display object by performing a touch

operation.

pr—

Description of the Related Art

[0002] Japanese Patent Lald-Open No. 2015-055888

describes a technique for enlarglng or reducling a

display object (object) by performing a touch operation.

In Japanese Patent Laid-Open No. 2015-055888, depending
on whether or not a speclfic reglon 1s present 1n an
operation screen that allows touch 1nput, processing 1S

switched between enlargement/reduction that is based on

a touch position and enlargement/reduction that is not

pr—

based on the touch position, even 1f the same touch

operation 1s performed.

[0003] However, 1n Japanese Patent Lald-Open No.
2015-055888, a criterion for enlarged display or
reduced display 1s determined 1n accordance with the

pr—

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,

1ndependently from the touch positl

or to enlarge/reduce the display object

on. Thus, there

have been cases where display control 1s not performed

as 1lntended by the user.

[0004 ]

SUMMARY OF THE INVENTION

The present 1nvention has been made 1n

conslideration of the aforementioned

problems, and

reallzes a technigue that makes 1t possible to perform

display control as 1ntended by a user by switching a

criterion

for enlargement or reduct

10n, 1n accordance

wlth whether or not a touch operation was performed

before a touch operation for enlarging or reducling an

lmage.
[0005]

problems,

"orementioned

In order to solve tThe a:

the present 1nvention provides a display

control apparatus as provided 1n claim 1.



0501 18

[0006]

problems,

pr—

method of

claim 13.

In order to solve the aforementioned
the present 1nvention provides a control

a display control apparatus as provided 1n
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[0007] In order to solve the aforementioned
problems, the present 1nvention provides a display

control apparatus as provided 1n claim 14.
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[0008]

problems,

pr—

method of

claim 10.

In order to solve the aforementioned
the present 1nvention provides a control

a display control apparatus as provided 1n
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[0009] Further features of the present 1nvention

B

wlill become apparent from the following description of

embodlments (with reference to the attached drawings).

BRIEEF DESCRIPTION OF THE DRAWINGS

[0010] F'igs. 1A and 1B are diagrams showlng an

pr—

appearance of a display control apparatus according to

a present embodiment.

[0011] F'ig. 2 1s a block diagram showlng an

pr—

internal configuration of a display control apparatus

according to the present embodiment.

[0012] Figs. 3A to 3

L]

are dliagrams 1llustrating

display control accordling to the present embodliment.

[0013] F'igs. 4A to 4H are dlagrams showing an

pr—

example of enlarged display after touch—-move according

to the present embodiment

[0014] F'ig. 5 1s a flowchart showing display

control processing accordlng to the present embodiment.

DESCRIPTION OF THE

=]

MBODIMENTS

[0015] Embodiments for i1mplementling the present

invention will be described below 1n detail. In the

present embodlment, an example 1n which a display



control apparatus 1s applied to a single-lens reflex

digltal camera as an lmage capturing apparatus will be

described.

[0016]Apparatus Confilguration

pre——

The configuration and functions of a digital

camera accordiling to the present embodiment will be

described below with reference to Figs. 1A, 1B and 2.

pre——

[0017] 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.

[0018] FIG. 1A 1s a front perspective view of the

g

camera 100, and FIG. 1B 1s a back perspective view of

the camera 100.

[0019] In Figs. 1A and 1B, a display unit 101 1s a

pre——

display device arranged on a back surface of a camera

body for displayving i1mages and various types of

information, such as an LCD. Moreover, the display

unit 101 has a function of reproducing a still 1mage

—
o

after the still 1mage was shot, a function o:

displayling a moving 1lmage that 1s being recorded, and a

live view display function as well. A shutter-release

pr—

button 102 1s a push-button type operation member for

giving a shooting 1nstruction. A mode dial 103 1s a

rotating type operation member for swlitchiling between

g

operation modes of the camera 100. A mailin dial 104 1s




pr—

a rotating operation member capable of changing setting

values such as a shutter speed and a diaphragm aperture.

[0020] A menu button 105 1s an operation member

for displaving, on the display unit 101, a menu screen

that enables varilous settings to be made. A shootilng

setting button 106 1s an operation member for setting

pr—

various shootlng condiltions 1n a shooting mode for

shooting still 1mages, moving lmages or the like. The

cross key 107 1s a movement i1nstruction member capable

pr—

of performling an operation 1n accordance wlth a pressed

g

portion of the cross key 107, due to any one of up,

down, left and right being pressed down. A SET button

pre——

108 1s a push button, and 1s mailinly used for

determlining a selection i1tem and the like. An enlarge

pr— g—

button 109 is an operation member for changing on/o

pr—

of enlarged display 1n a live view, and changing the

pr—

enlargement ratio of enlarged display. Also, the

enlarge button 109 1s an operation member for enlarging

a reproduced 1madge 1n a reproduction mode, and

lncreasing the enlargement ratio. A reduce button 110

1s an operation member for reducing the enlargement

pr——

ratio of an enlarged reproduced i1mage, and performing

pr—

reduced display of the screen. Note that 1n enlarging

processing and reduclng processing by the enlarge

button 109 and the reduce button 110, an 1mage 1s

always enlarged or reduced with reference to the center

g

of the screen (i1mage) of the display unit 101.




[0021] The camera 100 of the present embodilment

i e

has a power supply switch for the switching on/o of

B

the power supply to the digilital camera 100 and a live

pr— pp— pp—

view button for the switching on/o of live view

display. The camera 100 also has a grip portion having
a shape that makes 1t easy to be grasped by a user’s a

right hand when he or she holds the camera 100.

B

[0022] Fig. 2 shows an 1nternal conflguration of

the camera 100 according to the present embodiment.

[0023] In Fig. 2, a photographing lens 204 1s a

lens group that 1ncludes a zoom lens and a focusing

lens. A shutter 205 has a diaphragm function. An

lmage capturing unit 206 1s an 1mage sensor, which 1s

constituted by a CCD, CMOS or the 1like, for converting

pr—

the optical 1mage 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 1s used to

convert an analog signal, which 1s output from the

lmage capturing unit 200, to a digital signal. A

barrier 203 covers the 1mage capturing system which

pr—

includes the photographing lens 204 of the camera 100,

pr—

thereby preventing contamination of and damage to the

1lmage capturing system that 1ncludes the photographing

lens 204, a shutter 205 and 1mage capturiling unit 2060.

Note that the photographing lens 204 may be fixed to or

detachable from the camera 100.

[0024] An 1mage processing unit 202 performs




resizlng 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 1mage

processing unlit 202 performs predetermined calculation

processling using the captured 1mage 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 1mage processing unit 202 performs

predetermined calculation processing usling the captured

1mage data, and AWB (Automatic White Balance)

pr—

processing of TTL type 1s performed on the basis of the

calculation results.

[0025] The output data from the A/D converter 207
1s dilirectly written 1nto a memory 209 vila both the

lmage processing unit 202 and the memory control unit

208 or via the memory control unit 208. The memory 209

stores the 1mage data obtained from the 1mage capturing

unit 206 and converted into digital data by the A/D

converter 207, and 1made display data to be displayed

on the display unit 101. The memory 209 has a storage

—

capaclty that 1s sufficient for storing a predetermined

pr—

number of still 1mages as well as moving 1madges and

audio for a predetermined time period.



[0026] The memory 209 also

for 1mage display

(video memory). A

functions as a memory

D/A converter 210

converts the 1mage display data stored 1n the memory

209 1nto an analog signal and supplles the display unit

101 with the analog silgnal.

The 1mage display data

that was wriltten 1nto the memory 209 1s displaved by

the display unit 101 via the

display unit

101 performs,

D/A converter 210.

The

on a display device such as

an LCD, display 1n accordance with the analog signal

converted by

from the D/A converter 210.

The digital signals once

the A/D converter 207 and stored in the

memory 209 are converted 1into analog signals by the D/A

converter 210,

transmitted to the display unit 101 so as to be

displayed thereon,

electronic view finder (EVEF)

and the analog signals are successively

making 1t possible to realize an

functionality and to

perform through the lens 1mage display by a live view.

The display unit 101 1s a variliable angle type display

1n which The user can

pr—

Che angle ©

pr—

freely change the direction and

a display face of the variable angle type

display relative to the camera 100,

varlable angle type display.

[0027] A nonvolatile memory 214 1s,

an EEPROM, which 1s electrically erasable and

recordable.

and programs,

control unit 201 are stored.

for example,

"Or Opera

11 -

In the nonvolatile memory 214,

C1ng

Che sys

In this context,

and rotate the

for example,

constants

L 1IN



"orograms" may refer to programs for executlng a

flowchart for display control processing that will be

described later.

[0028] The system control unit 201 1s a

calculation processing device for performing overall

—

control of the camera 100, and reallzes, by executing

the programs stored 1n the nonvolatilile memory 214, the

g

display control processing of the present embodiment

that will be described later. The system memory 213 1s,

for example, a RAM and used also as a work memory where

constants and varlables 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 1like, soO

as to perform display control.

pre——

[0029] A system timer 212 1s a timer circult for

—

measuring time periods for various types of controls

—

and the time of an i1ntegrated clock.

[0030] The mode dial 103, a first shutter switch

102a, a second shutter switch 102b and operation units

215 are operation members for i1nputting various types

pr—

of I1nstructions 1nto the system control unit 201.

[0031] The mode dial 103 switches the operation

— —

mode of the system control unit 201 to any of a still

lmage shooting mode, a movling lmage recordling mode, and

a reproduction mode. The still 1mage shooting mode




includes an automatic shooting mode, an automatlc scene

determination mode, a manual mode, scene-specific

shooting modes, a program AE mode, a custom mode, and

the like. Usiling the mode dial 103, the mode 1s

pr— pr—

directly swilitched to any of the plurality of modes

included 1n the still image shooting mode.

Alternatively, 1t 1s 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

pr—

of the plurality of modes 1ncluded 1n the still 1mage

shooting mode. Similarly, also the moving 1mage

—

recording mode may 1nclude a plurality of modes.

[0032] While the shutter-release button 102

provided on the camera 100 1s being operated, that 1is,

pressed half-way (the shootlng preparation i1nstruction),

the first shutter switch 102a 1s turned on and

generates a first shutter switch signal SW1. Upon

recelving the first shutter switch signal SW1, the

system control unit 201 causes the 1mage processing

unit 202 to start the AF (Automatic Focus) processing,

the AE (Automatic Exposure) processing, the AWB

(Automatic White Balance) processing, the EF (flash

pre—-emlssion) processing and the like.

—

[0033] When the operation of the shutter-release

button 102 1s completed, that 1s, the shutter-release

button 102 1s pressed fully (the shooting 1nstruction),

the second shutter switch 102b 1s turned on and



generates a second shutter switch signal SWZ. Upon

recelving the second shutter switch signal SWZ2, the

—

system control unit 201 starts a series of shooting

processing from readling out the signal from the 1mage

pr—

capturing unit 206 to writing of 1mage data to a

recording medium 223.

[0034] By selecting various functional 1cons

displaved on the display unit 101, appropriate

functions for each situation are assigned to each

pr—

operation member of the operation units 215, and the

operation units 215 thus act as various function

—

buttons. Examples of these function buttons i1nclude an

end button, a back button, an i1mage scrolling button, a

Jump button, a narrow-down button, an attribute change
button and the like. For example, a menu screen that
enables varilous settlings to be made 1s displayved on the
display unit 101 by pressing the menu button 105. The
user can make various settings 1ntultively by using the

menu screen, which 1s displayed on the display unit 101,

a cross key 10/ and the SET button 108.

[0035] Included among the operation units 215 1s

also a touch panel (touch screen) 10lb that 1s capable

pr—

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 i1integrated unit. For example,

che touch panel 101b 1s constructed 1n such a manner

that the transmittance of light will not interfere with




the display presented by the display unit 101, and 1t

pr—

1s attached to the uppermost layver of the display face

pr—

of the display unit 101. In addition, input

coordlnates on the touch panel 101lb and display

coordlnates on the display unit 101 are correlated. As

a result, a GUI can be constructed that makes 1t

posslible for the user to directly manipulate the screen

displaved on the display unit 101. The system control

pr—

unit 201 1s capable of detecting the following touch

operations and condltions performed by contacting the

touch panel 101b.

—

[0036] - Touching of the touch panel 101b using a finger

or pen (referred to as "touch-down" below).

[0037]- A state 1n which the touch panel 10lb 1s 1n

contact with a finger or pen (referred to as "touch-on"

below) .

[0038] - Movement of a finger or pen while 1n contact

with the touch panel 101b (referred to as "touch-move"

below) .

[0039]- Lifting of a finger or pen that has been 1n

contact with the touch panel 101b (referred to as

"touch-up" below) .

[0040]- A state 1n which the touch panel 10lb 1s not

belng touched at all (referred to as "touch-off" below).

[0041] These operations and poslition coordlnates

at which the touch panel 101lb 1s 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

pr—

201 determines what kind of operation was performed on

the touch panel 101Db.

As for "touch-move™, the

determination can be made also for every vertical

component and horilzontal component with regard to the

pr—

direction o

movement o3

- the finger or pen, which 1s

moved on the touch panel 101lb, based upon a change 1n

the coordinate position. Further, 1t 1s assumed that a

stroke has been made when "touch-up" 1s performed

following a regular "touch-move" after a "touch-down™

on the touch panel 10l1b. A very gulck stroke actlon 1s

referred to
which, with

panel 101Db,

as a "flick". A "flick"™ 1s an operation 1n

the fingers

fingers belng 1n contact with the touch

are moved raplidly over a

certain distance and then lifted. In other words, this

1s a rapld tracing operation 1n which the fingers are

flicked across the sur:

pr—

"ace of the touch panel 101b.

The system control unit 201 can determline that a

"f1lick" has

been performed when 1t detects such

movement over a predetermined distance or greater and

at a predetermined speed or greater and then detects

"touch-up".

determine that

Further, the system control unit 201 can

—

"drag" has been performed 1f 1t detects

movement over a predetermlined distance or greater at a

speed less

operation o

Chan a prede

g

cermined speed. Moreover, an

narrowing the distance between two poilnts



1n a state where the touch panel 10lb 1s touched with

fingers or pens at two positions (two points) at the

same time 1s referred to as “pilnch-in”. Specifically,

pr—

pilnch-in 1s an operation of bringing the fingers close

to each other while the touch panel 101b 1s touched

—

wlith these fingers at two poilnts (an operation of

pre——

narrowlng the distance between a plurality of touch

positions). In other words, plnch-i1n 1s an operation

pr—

of moving two fingers across the touch panel 101b as 1f

B

pinching an object such as an 1mage displayed on the

touch panel 101b. In contrast to pilinch-1in, an

pr—

operation of widening the distance between two polnts

1n a state where the touch panel 10lb 1s touched with

g

fingers or pens at the two polnts (an operation of

—

wlidening the distance between a plurality of touch

positions) at the same time 1s referred to as pilnch-out.

The touch panel 101b may employ a method that relies

pr—

upon any of the followilng: resistive film,

electrostatlc capaclitance, surface acoustic waves,

infrared radiation, electromagnetic 1nduction, 1mage

recognition and optical sensing.

[0042] A power control unit 219 1s constituted by,

for example, a battery detection cilrcult, a DC-DC

converter, a swilitch circuit for changing over the block

to be supplied with power, and detects whether a

battery has been i1nserted or not, the type of the

—

battery, and the residual capacility thereof. Further,




the power control unit 219 controls the DC-DC converter

1n accordance with the detection results and an

pr—

instruction of the system control unit 201, and

suppllies a necessary voltage for a necessary length of

pr—

time to each of the units 1ncluding the recording

medium 223.

[004 3] A power supply unit 220 comprises a primary
battery such as an alkaline battery or a lithium
battery, a secondary battery such as an Ni1Cd battervy,

an Ni1MH battery, or an Ll-1on battery, or an AC adaptor.

A recording medium interface (I/F) 222 1is for

interfacing with the recording medium 223 such as a

memory card or a hard disk. The recording medium 223

—

1s a recording medlum such as a memory card for

recording shot 1mages, and constituted by a

semlconductor memory, a magnetic disk, or the like.

pr——

[0044] In addition, the camera 100 of the present

embodiment has a communication unit that

transmits/receives video and sound to/from an external

device communilicably connected vilia a wlreless antenna or

wired cable. A personal computer, a tablet terminal,

pr—

which 1s a kind of a personal computer, a printer,

another digital camera, a smart phone, which 1s a kind

pr—

of a mobile telephone terminal, various service

providiling servers, and the like are assumed as the

external device.

[0045] Note that the hardware confilguration 1s not




limited to that shown 1in Fig. 2, and a con:

also possible 1n which, for example, a single 1tem of

hardware performs display control,

control, shooting control,

and the like, so as to

—

pr—

that a plurality of 1tems ©

cooperation with each other to

unit or block.

of the camera 100. Alternatively,

[0046]Display Control Processing

—

“lguration 1S

B

communication
lmage processiling control,
function as each unit or block
1t 1s also possible
- hardware operate 1n

"unction as a single

Next, display control operations of the camera

100 of the present embodliment wil]

reference to Figs. 3A to 5.

be described with

[0047] F'igs. 3A to 3E show a display example 1n a

case where first enlarging processing

enlarged display with re:

two touch positions by per:

for performing
"erence Lo the center between

‘ormlng plnch-out 1s

performed, and 1n a case where second enlarging

processing for performing enlarged display with

reference to the center of the screen 1ndependently

from touch positions 1s performed, 1n order to perform

enlarged display on an 1mage displaved on a display

pr—

screen of the display unit 101.

[0048] Fi1g. 3A shows a state 1n which an entire

lmage 1s dilsplayed on

pre——

"he display screen o:

che display

unit 101 without being enlarged. Fig. 3B shows a



pr—

display example of first enlarging processing for

performing enlarged display with reference to the

center (center polnt) between touch positions at which

pinch-out was performed on the display screen. In Fig.

3B, the 1mage 1s enlarged with reference to a center
301 between the two touch positions at an enlargement
ratio that 1s based on the distance between the two
touch positions. Accordingly, a subject portion (1n

pr—

the examples 1n Figs. 3A and 3B, around the nose of the

glrl) positioned at the center 301 between the touch

positions that serves as an enlargement reference does

not change 1ts position on the display screen before

and after the enlargement (Figs. 3A and 3B). On the

g

other hand, the positions of subject portions that are

not positioned at the center 301 between the touch

poslitions 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 i1mage 1s enlarged. For example, the

left ear of the girl 1n Fig. 3B 1s larger than the left

pr—

cear of the gilirl in Fig. 3A and 1s shifted to the left,

pr—

and the right ear of the girl in Fig. 3B 1s larger than

pr—

the right ear of the girl 1n Fig. 3A and 1s shifted to

the right. In such first enlarglng processing, by

touching with two fingers at the same time at a

position at which the 1mage 1s desired to be enlarged

and viewed (for example, the face of the girl) and then

_20_



wldening the distance between the fingers, the 1mage 1s

enlarged at the desired position without belng shifted

—
e

substantially. In the example 1n Fig. 3B, the face of

the girl after being enlarged does not protrude to the

pr—

outside of the screen and can be recognized visually.

In the first enlarging processing, 1n this manner, an

lmage can be 1ntulitively enlarged and checked at a
poslition at which the user desires to enlarge and view

the 1mage, wlth less operation procedures.

1

[0049] F'i1g. 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

g

of the positions at which touch 1s detected, the 1mage

1s enlarged with reference to a center 302 of the

display screen (reglon 1n which the 1mage 1s displaved)
at an enlargement ratio that 1s based on the distance
between the two touch positions. Accordilingly, a
subject portion (1n the examples 1n Figs. 3A and 3C,

pr—

around the chest of the girl) positioned at the center

302 of the display screen, which serves as an

enlargement reference, does not change 1n 1ts position

on the display screen before and after the enlargement

(F1gs. 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 1n

B

theilr positions concentrically with the center 302 of



the display screen before and after the enlargement

(F1gs. 3A and 3C), as the 1mage 1s enlarged. If the

pr—

center 302 of the display screen as described above and

B

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 1t easy To understand the positional

relation 1n the screen before and after the enlargement.

pr—

In addition, enlargement that uses the center 302 ©

the display screen as an enlargement reference 1s the

same as optical zooming during shooting i1n that the

pr—

position of a subject portion changes concentrically

—

wlith the center of the screen before and after the

B

enlargement, and 1s 1ntuiltive. Also 1n the case of

using the enlarge button 109, enlarged display 1s

performed (second enlargilng processing 1s performed)

wlith reference to the center (1mage portion positioned

pr— pr—

at the center of the display area of the 1mage) of the

—

screen (dilsplay area of the 1mage). In the case where

pr—

- an 1mage and a

a Screen 1n which a display area o:

pr—

display area of another display 1tem are separated (not

11llustrated) 1s displaved, enlarged display 1s

pre——

performed wilith reference to the center of the display

pr—

area of the 1mage (second enlarging processing 1S

—

performed), even 1f a pilnch operation 1s performed at

pr—

he position of the display area of the other display

l1tem 1n which the 1mage 1s not displavyed.



[0050]

Fi1g. 3D shows a second display example of

B

second enlarglng processing that 1s not based on touch

positions,

performed

pr—

1n Tthe case

where enlarged display 1s

pr—

wlith reference to an edge portion 303 of a

side of a display screen (i1mage). The processing 1n

Fig. 3D is

useful when

a subject near the edge portion

303 of the 1mage or the like 1s desired to be enlarged

and checked.

portion of

pr—

an lmage 1S

In a case where a range 1n which an edge

displavyved 1s displaved 1n a

state where the 1mage 1s enlarged, 1t can be assumed

that The user 1s

focused on the edge portion of the

—
e

1mage. The edge portion 303 of the 1mage 1s often

—

displayed at an edge portion of the display screen, and

1t 1s difficult for the user to perform a pilnch

operation

(pilnch-out)

at the edge portion of the

dlisplay screen so as to perform enlarged display based

pre——

on the two touch positions. In view of this, 1n the

present embodiment, 1f

pr—
-

—

portion of an 1mage 1S

a portion including an edge

displaved as 1n Fig. 3D,

enlarging/reducing processing 1s performed with

reference to the center (1n the example 1n Fig. 3D, the

edge portion 303 that 1s the vertical center of the

left edge

pr—

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 1mage by performing pinch-out

at The center o

pr—

g

the screen, and 1t 1s not necessary to

_23_



perform a pilnch operation at the edge portion of the

—

display screen. In the case of enlarging the 1mage

pr—

wlith reference to the center of the screen as 1n Fig.

pr—

3C, the edge portion 303 of the 1mage shifts to the

pr— pr—

outside of the display range of the display screen, but

1n enlargement wilth reference to the edge portion 303

pr— pr—

of the 1mage, the position of the subject portion

changes concentrically with the edge portion 303.

pr—

Therefore, 1f enlargement wilith reference to the edge

portion 303 on the left of the 1mage 1s performed 1n a

state 1n Fi1g. 3D, there 1s no portion that shifts to

the left as the 1mage 1s enlarged. By performiling
enlarged display 1n this manner, there 1s an advantage

that 1t 1s not necessary to change the display position

by performing touch-move 1n order to view the left edge

portion after being enlarged.

pre——
h—

1s a third display example of

L]

[0051] Fig. 3!
second enlarglng processing that 1s not based on touch

poslitions, 1n a case where enlarglng processiling 1S

performed with reference to a corner portion 304 at

which two sides of the display screen (1mage) 1ntersect.

pr—

18 effective 1n cases such as

]

The processing 1n Fig. 3!

pr—

where a subject at an edge portion of an 1mage, 1n

pr—

particular, at a corner portion of a display screen, or

the like 1s desired to be enlarged and viewed. In the

present embodiment, 1n the case where a portion

including an apex portion (a corner portion) of an



image i1s displayed as 1in Fig. 3E, enlarging/reducing

processing 1s performed wilith reference to the center

(1In the example 1n Fig. 3E, the corner portion 304 that

pre——

1s the lower right apex of the i1mage) of the displavyed

apex portion (corner portion) 1n accordance wilith pinch-

out/”pinch-in”. In enlargement with reference to the

pr— pr—

corner portion 304 of the 1mage, the position of a

subject portion changes concentrically with the corner

—

portion 304. Therefore, 1f enlargement with reference

pr—

to the corner portion 304 of the 1mage 1s performed 1n

a state shown 1n Fig. 3E, there 1s no portion that

shifts to the right or downward as the 1mage 1s

enlarged. Accordingly, the subject portion positioned

at the corner portion 304 does not move from the lower

pr—

right portion of the display screen before and after
the enlargement. Thilis enables the user to perform
enlarged display at an enlargement ratio that 1s based
on the distance between two touch positions such that

pre——

the corner portion 304 of the 1mage does not protrude

from the display range, by performing pinch-out at the

pr—

center of the screen, and 1t 1s not necessary to

B

perform a plnch operation at the corner portion of the
display screen.

[0052] F'igs. 4A to 4H show a display example 1n a

case where, when performing enlarged display of an

1mage by performing a plnch operation on a display

screen, a switch 1s made between performing first

_25_



enlarging processing that 1s based on the touch

poslitions and performing second enlargiling processing
that 1s not based on the touch positions, 1n accordance

with a predetermlined touch operation (touch-move) that

contilnues from before the pilinch operation was performed.

In the present embodiment, control 1s performed such

pre——

that, 1f an operation of changling the display position

g

of an 1mage by performing touch-move 1s performed

before pinch-out 1s detected, second enlarging

pr—

processing 1s performed, and 1f an operation of

g

changling the display position of the i1mage by

performing touch-move 1s not performed before plnch-out

1s detected, filirst enlarging processing 1s performed.

[0053] Fi1g. 4A shows a state 1n which the entire

—

lmage 1s dilsplayed on the display screen of the display

unit 101 without being enlarged. Fig. 4B shows a state

1n which enlarged display 1s performed by performing

pinch-out from the display state 1n Fig. 4A. 1In Fi1g.

—

4B, the display position of the 1mage was not changed

by performing touch-move before pilinch-out 1s detected,

and thus first enlarging processing that 1s based on

the touch positions 1s performed. Accordingly, 1in Fig.

4B, enlarged display 1s performed on the 1mage with

reference to a center 401 between The Ttwo touch

poslitions at an enlargement ratio that 1s based on the

distance between the two touch positions, and thus the

user can perform enlargement such that a portion

_26_



B

(around the center between the touch positions) of the

1mage desired to be enlarged and viewed moves 1n a

smaller amount as the 1mage 1s enlarged, and can

per

"orm enlarged display while adjusting the distance

between the two touch positions by performing pilnch-out.

[00

where the display position

1s changed by per:

loc

as described wilith re:

touch-move was per:

54 ] Fig.

4C shows a display example 1n a case

pre——

(display range) of the 1mage

"orming touch—-move at one polnt (one

pr—
-

ation) from the display state of the 1mage enlarged

"ormed, the touch has not been 11

and Touch-on 1s maintained.

changed (scro

por

(en

g

tion of the display object

larged, fo

"erence to Fi1ig. 4B, and after the

g

Ced

—

f the display range was

lled) by performing touch-move when a

r example),

(lmage) 1s displavyed

1T 1s assumed that the user

changed the display range such that a portion desired

to be viewed

pr——

pre——

(portion of

ilnterest) would be displaved

at Tthe center of Tthe screen.

In the example 1n Fi1ig. 4C,

the display position 1s changed by performing touch-

move such tha

hand o:

pr—

C 1n the 1mage,

- the girl, a large portion o

che flower 1n the right

pr—

which 1S

pr—

posltioned outside the screen on the left (out of the

display range) 1n Fig. 4

SCI

cen. The

B, 1s

flower portion moved to near the center of

fitted within the display

—
_—

the screen 1n this manner 1s consilidered to be a portion

pr—

OL

the

interest.

As a resul

S

- 2

of displaying, on the screen,

g

flower that 1s a subject of interest, the user may



deslre to view the flower that 1s enlarged to a further

degree.

[0055] Fi1g. 4D 1s a diliagram 1llustrating an
example 1n which the present embodiment 1s not applied,

1n the case where the display state 1n Fig. 4C 1s

obtalned by performing touch-move at a first point,

after which additional touch 1s performed at a second

polnt without releasing the touch at the first poilnt,

and enlarging processing 1s performed by performing

pre——
—

plnch-out. first enlarging processing for enlarging

the 1mage wilith reference to a center 402 between the

first touch polnt and the second touch point 1s

performed, the enlarged display state as shown 1n Fig.

pr——

4D 1s obtalned. In Fig. 4D, the portion of 1nterest

pr—

(flower) of the subject that was moved to the center of

B

the screen by performing touch-move as 1n Fig. 4C 1s

pre—— pre——

shifted to the outside of the display range of the

screen (outsilide on the left), and a large portion o

—

the portion of i1nterest cannot be seen any longer.

Accordingly, the user cannot view the enlarged flower.

—

In order to view the enlarged portion of 1nterest, the

user needs to further perform touch-move so as to

pr—

change the display position of the 1mage such that the

—

portion of 1nterest 1s fitted within the display screen.

L]

[0056] On the other hand, Fig. 4E 1s a dilagram

11llustrating an example 1n which the present embodiment

1s applied, 1n the case where the display state 1n Fig.



4C 1s obtalned by performing touch-move at a first

polnt, after which additional touch 1s performed at a

second polnt without releasing the touch at the first

touch point, and enlarglng processing 1s performed by

performing pinch-out. In the present embodiment, the

above-described second enlarglng processing 1S

performed 1n thils case. Accordingly, the reference

position for enlargement/reduction in this case is a

pr—

center 403 of the display screen, and the display state

as 1n Fig. 4E 1s obtailned after enlargement from the

pr——

state 1n Fig. 4C. In Fig. 4E, the portion of 1nterest

pr—

(flower) of the subject that was moved to the center of

B

the screen by performing touch-move as 1n Fig. 4C 1s

enlarged and positioned wilithin the display screen.

Accordilngly, the user can view the enlarged flower

pr——

wlithout performing additional touch-move. f the

pr—

screen size of the display unit 101 1s large, an

pr—

advantage that a portion of 1nterest can be viewed

wlthout performing additional touch-move after pinch-

out 1s particularly significant, since 1t 1s possible

pr—

to omlt a touch operation of greatly moving the touch

position. Note that pinch operations i1in Figs. 4D and

pr—

4F, are simillar, but the result of performing enlargilng

L]

pr—

"erent between the case where first

processing 1s di

enlarging processing 1s performed and the case where

second enlarglng processing 1s performed.

[0057] Fi1g. 4F shows a state 1n which the display
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pr—

poslition of the 1mage 1s changed by performling touch-

move

Fig. 4B. Fig.

pr—

from the display state of the enlarged 1mage 1n

4F shows a display example 1n the case

where touch—-move for changling the display range to the

right edge of

pr—

the 1mage (1.e. the display range 1s

—

moved until the right edge of the 1mage reaches within

the display screen) was performed and touch-down has

been maintained after the touch-move was performed.

1)

pr—

the display range 1s changed to an edge portion of the

display object

g

OL

—

11

(lmage) 1n thils manner, the edge portion

the display object (i1mage) that 1s being displayed

—

consldered to be a portion of 1nterest. For example,

a display object 1s a captured 1mage as 1n the

present embodiment, there are cases where an edge

pr—

portion 1s used as a portion of 1nterest 1n order to

check whether or not the subject desired to be shot 1is

included.

fitted wilithlin the 1mage, or an unnecessary subject 1s

pr——

As a result of displaying, on the screen, an

—

1lmage edge portion that 1s a subject of 1nterest, the

user may deslre to view the edge portion that 1s

en

[0058]

arged to a

further degree.

Fi1g. 4G 1s a diagram 1llustrating an

example 1n which the present embodiment 1s not applied,

1n the case where the display state 1in Fig. 4F 1s

obtalned by performing touch-move at a first point,

pr—

adl

cer which additional touch 1s performed at a second

polnt without releasing the touch at the first poilnt,
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and enlarging processing 1s performed by performing

pinch-out.

—
-

the 1mage with reference to a

first enlarging processing for enlarging

center 404 between the

first touch point and the second touch point 1s

performed, the display state after the enlargement as

1n Fig. 4G

(right end)

display range as 1n Fig.

shifted to

dlisplay range,

g

1s obtained. In Fig. 4G, the edge portion

pr—

of the 1mage that

was fitted within the

4F by performing touch-move 1s

the outsilide (outside on the right) of the

and the right edge that 1s the portion

of 1nterest cannot be viewed any longer. Accordingly,

the user cannot check whether or not a subject desired

to be shot

1s fitted within the i1mage, or an

unnecessary subject 1s 1ncluded. In order to view the

pr—

enlarged portion of 1nterest

user needs

change the

pr—
-

portion of

wlthin the

[0059]

example 1n

(right edge portion), the

to perform additional touch—-move so as to

pr—

display position O3

- the 1mage such that the

lnterest (right edge portion) 1s fitted

display screen.

Also, Fi1g. 4H 1s a diagram 1llustrating an

which the present embodiment 1s applied, 1n

the case where the display state 1n Fig. 4F 1s obtained

by performing touch-move at the first touch point,

after which additional touch 1s performed at a second

polnt without releasing the touch at the first touch

polnt, and enlargilng processing 1s performed by

performing

pinch-out. 1In the

- 31

present embodiment, the



above-described second enlarging processing 1S

per

405 ot

enlargement/reduction in this case,

state as 1n Figqg.

405 That serves as The reference

"ormed 1n this case.

from the state 1n Fig.

the 1mage serves as a re

4H 1s obtained

4F,

Accordingly,

an edge portion

pr—

INONS

"erence position

and the display

after the enlargement

Note that the edge portion

for

enlargement/reduction is the center point in the length

dlirection o
displaved.

the si1de of

Fig.

lmage)

display range as 1n Fig.

4H,

pr—

the edge portion

The center polnt 1n

g

the edge portion of

g

pr—

a portion of 1nterest

—

O

4F by

enlarged and positioned within

Accordingly,

the user can view

and can check whether or not a

shot 1s

from the

fitted 1nward

si1de) that 1s being

pr——
p—

the length direction of

the screen, that 1s, 1n

—

(ri1ght edge of

Che

the subject that was moved to within the

performing touch-move 1s
the display screen.

the enlarged right end,
subject desired to be

right end, or an

unnecessary subject 1s 1ncluded 1n the right end,

wlthou

operations 1n Figs.

result

between the case where

“1onal

C performing addl

W

4G and 4H a

pr—

of performing enlarging

first en

ouch—-move. The pinch

re similar, but the

pr—

"erent

processing 1s di

larging processing 1S

performed and the case where second enlarging
processing 1s performed. Moreover, as described with
reference to Fig. 3E, 1n the case where the display

range reaches an apex/corner of

g

- 32

the display object (1in



other words, 1n the case where the display range

pr—

reaches two consecutlve sides of the display object),

enlargement/reduction is performed with reference to

the apex that reaches the display range.

[0060] F'ig. 5 shows display control processing for

enlarging or reducing an 1mage performed by the camera

100 of the present embodliment. Note that the

processing 1n Fig. 5 1s realized by loading a program
stored 1n the nonvolatile memory 214 to the system
memory 213 and by the system control unit 201 executing
the program. Also, the processing 1n Fig. 5 starts
when a touch (touch-down) operation on the display unit
101 (the touch panel 10lb) 1s detected, 1n a state

g

where the operation mode of the camera 100 1s set to

the reproduction mode or the like, and the 1mage 1s

read from the recording medium 223 and 1s displayed on
the display unit 101.

[0061] In step S501, the system control unit 201

—_—

turns o a touch—-move flag, and the procedure advances

o step SH02.

[0062] In step S502, the system control unit 201

determines whether or not enlarged display 1s beiling

performed on the 1mage displayed on the display unit

101. If enlarged display 1s being performed, the

—

procedure advances to step S503, and 1f enlarged

display 1s not being performed, the procedure advances

to step S500.
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[0063] In step S503, the system control unit 201

determines whether or not touch-move 1n a state where

the screen 1s touched at one location has been detected.

In the case where such touch-move has been detected,

the procedure advances to step S504, and 1n the case

where such touch-move has not been detected, the

procedure advances to step So00.

[0064] In step S504, the system control unit 201

pr—

changes the display position of the 1mage under

enlarged display 1n accordance wilth the movement amount

of the touch-move detected 1n step S503, and the

—

procedure advances to step S505. Note that 1f touch-

move 1s detected 1n a state where the screen 1s touched

at one location and enlarged display 1s not belng

performed (NO 1s determilined 1n step S502), an 1mage

switch 1s made for switching the 1mage that 1s beilng

display to another 1mage, although thils processing 1s

omltted 1n the flowchart in Fig. 5.

[0065] In step S505, the system control unit 201

curns on the touch—-move flag, and the procedure

advances to step S506. However, 1n the case where the

pr—

movement of the touch-move 1s not greater than or equal

to a predetermined amount (the movement amount 1S

small) 1n step S504, the touch-move flag does not need

to be changed. This 1s because enlarging processing by

pr— |}

performing plnch-out 1s switched between first

enlarging processing that 1s based on the touch



poslitions and second enlargilng processing that 1s not

based on the touch positions, 1n accordance with

—

whether the setting of the touch-move flag 1s on or off,

pr—

but 1f the touch-move flag 1s turned on merely by

slightly moving the display position 1n order to finely

—

adjust the display position, the reference position for

enlarging processing fluctuates 1nadvertently, which
may be agalnst the user’s i1ntention. Accordingly, even
when touch-move that causes the enlarged display

pr— pr—

poslition to move 1s performed, 1f the movement of the

display position 1s a slight movement that 1s smaller

than a predetermined amount, the touch-move flag 1s not

turned on (first enlargling processing 1s adopted as

enlarging processing by a pinch operation, which will

—

be described later). Note that the processing of steps

S504 and S505 1s processing that 1s based on a touch

operation (single touch operation) performed by

touching the screen at one polnt (one location) 1n the

—

case where touch-down at one point (one location) after

pr— pp—

"he touch-o state 1s detected. In the case where

simultaneous or substantially simultaneous touch-down

pr— pr—
o

at a plurality of polnts (at a plurality of locations)

pr— pp—

after the touch-o state 1s detected, NO 1s determined

1n step S503 after the processing of steps S501 and

S502, and the procedure advances to step S506, which

wlll be described later.

[0066] In step S5060, the system control unit 20
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determines whether or not touch-up at all the touch

locations has been detected. If touch-up at all the

pr— gr—

state 1s

touch locations has been detected, a touch-o

pr——

entered, and thus the processing of this flowchart ends.

p— pr——

f touch-up at all the touch locations has not been

detected, the procedure advances to step S507.

[0067] In step S507, the system control unit 201

determines whether or not a multli-touch operation has

been performed 1n which a touch operation (touch at two

pre——
p—

polnts or more) 1s performed at a plurality of

locations (two locations) 1n the touch panel. In the

case where a multl-touch operation has not been

performed, the procedure advances to step S502, and 1n

g

the case of a multi-touch operation, the procedure

advances to step So08. In the case where touch-down at

pr

state 1s

one polnt (one location) after the touch-o

detected, and touch-down at a second point without

touch—-up 1s then performed, 1t 1s determined 1n step

S507 that a multi-touch operation has been performed.

In addition, 1n the case where simultaneous or

B

substantially simultaneous touch-down at a plurality o:

pr—

polnts (a plurality of locations) after the touch-o

pr— g—

state 1s detected as well, NO 1s determined 1n step

S503 after the processing of steps S501 and S502, and

1t 1s determined 1n step S5060 that a multi-touch

operation has been performed. Note that 1n the present

embodlment, even touch at three points (three
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locations) or more 1s processed as a multili-touch
operation by two-polnt touch, and touch at the third

polnt or later 1s disregarded. However, 1n the case

where a function corresponding to a touch operation at
three polnts (three locatilons) or more has been
assigned, NO 1s determined 1n step S507, and processing

corresponds to touch at three points or more may be

performed.

[0068] In step S508, the system control unit 201

determines whether or not a pinch operation (pinch-out

or plnch-1n) has been performed. In the case where a

plnch operation has been performed, the procedure

advances to step S509, and 1n the case where a pinch

operation has not been performed, the procedure returns

to step So07.

[0069] In step S509, the system control unit 201

determines whether or not the touch-move flag 1s on.

pr—

If the touch-move flag 1s on, the procedure advances to

— —

step S511, and 1f the touch-move flag 1s off, the

procedure advances to step S510.

[0070] In step S510, the system control unit 201

performs enlarglng processing (first enlarglng

processing) or reduclng processing on the i1mage wilith

reference to the center between the two touch positions

1n 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 1s performed. Note that

pr—

even 1f the display range reaches an edge portion o

pr—

the 1mage 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 1s

corrected (offset) as needed such that a range that 1s

—

beyond an edge portion of the 1mage 1s not displaved.

Accordingly, a configuratilion 1s adopted 1n which, 1n

the case where the display range 1s beyond an edge

g

portion of the i1mage when enlargement or reduction 1s

performed with reference to the center between the two

—

touch positions, the edge of the display range matches

g

the edge portion of the 1mage.

[0071] In step S511, the system control unit 201

pre——

determines whether or not an edge portion of the 1mage

pr—

1s displayved at an edge portion of the display area

pr—

(screen) of the 1mage (whether or not the display range

—

reaches an edge of the 1mage). In the case where an

edge portion 1s displaved, the procedure advances to

step S513, and 1n the case where an edge portion 1s not

displayed, the procedure advances to step Sbl2. The

pr—

case where an edge portion of the 1mage 1s displayed at

pr—

an edge portion of the display area (screen) of the

B

1mage also 1ncludes the case where an apex (corner) of

he 1mage 1s displayed 1n the display area (screen) of

the 1mage, and the procedure advances to step S513.
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Thlis determination 1s a determination as Lo whether or

pr—

not an edge portion of the 1mage 1s displayed at an

pr— pr—

edge portion of the display area (screen) of the 1mage

by a scroll (display range change) operation achieved

by performing touch-move by a single touch. As

—

described above, 1n the case where an edge portion o:

pr—

the 1mage reaches an edge portion of the display area

g

(screen) of the 1mage as a result o

enlargement/reduction, YES 1s not determined in this

determination.

[0072] In step S512, the system control unit 201

performs enlargilng processing (second enlarging

processing) or reduclng processling on the 1mage with

reference to the center of the display screen (display

pr—

area of the 1mage), and the procedure returns to step

S507. Accordingly, the above-described enlarging

processing that causes the change from Fig. 4C to Fig.

4D 1s performed. Specifically, by changling the display

—

range such that a portion of 1nterest 1s positioned

pr—

near the center of the display range by performing

touch—-move by a single touch, and then performing

pinch-out by a multi-touch operation without releasing

pre——

the touch, the portion of 1nterest can be enlarged and

checked.

[0073] In step S513, the system control unit 201

performs enlarging processing (second enlarging

processing) or reduclng processing on the i1mage wilith
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reference to the edge portion o

pr—

pr—

at the edge portion of the display screen,

the procedure

the 1mage positioned

and returns

to step S507. As described above,

1n the

case where the display range reaches one edge portion

pr—
-

of the 1mage,

—

enlargement/reduction.

of that edge portion serves as a re

the center point 1n the length direction

“erence polnt

—

—

INONS

In the case where the display

range reaches two consecutive edge portions of the

pr—

image (apex/corner of the image), the apex

those two edge portions serves as a re:

enlargement/reduction.

In the processing o:

(corner) of

B

pr—

"erence polnt for

- step S913,

the above-described enlargling processing that causes

the change from Fig. 4F to Fig. 4H 1s per:

[0074] According to the above processing,

changlng the display range by per:

“ormed.

Dy

‘orming touch-move by

a single touch, and then performing pinch-out without

releasing the

touch, second enlarging processing wlth

pr—

reference to the center of the screen or an edge of the

screen 1s performed. Also, by performing pinch-out by

couch—-move by

display range,

a single touch without changilng

"1rst enlargilng processing wilith

reference to the center polnt between two touch

poslitions 1s performed. Furthermore,

down after touch-o

—

1s turned o

1s changed by

enlarglng processing wlith re:

i e

Che

every time touch-

1s detected, the touch-move

flag

Therefore, even after the display range

couch-move by a single

_40_
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between the two touch positions 1s performed by

releasing the touch and then performing pinch-out
wlthout touch-move by a single touch. As described

above, according to the present embodiment, a switch 1s

made between performing enlarged display that based on

touch positlions and performing enlarged display that 1s
not based on touch positions, 1n accordance with

whether or not the display range was changed by

performing touch-move before pinch-out was performed,

and thus 1t becomes possible to perform enlarged
display as 1ntended by the user.

[0075] Note that 1n the present embodiment, the

reference position for enlargement may be notified to

g

the user by performing display of a figure and a symbol

such as “301” 1n Fig. 3B or highlight display at the

reference position for enlargilng processing, 1n

pr—

accordance with detection o

two-polnt touch. By

viewlng a notification displayed on the screen, the

pre——

user can understand the reference position for

enlargement/reduction that changes 1in accordance with

the siltuation as steps S510, S512 and S513 of the

present embodiment, and thus can comfortably perform an

pr—

enlarging operation at the target position (portion of

interest) without confusion.

[0076] In addition, 1n the present embodliment, an

pr—

example of enlarging processing by performing pinch-out

g

has been described for the purpose of simplifying the
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descriptilon, but reduclng processing by performing

—
-

pinch-in 1s similar. Accordingly, display control of

the present embodiment 1s not limited to pinch-out, and
can also be applied to pinch-in. Also, 1n the present
embodlment, an 1mage 1s used as a display object, but
there 1s no limitation to this, and the present
embodlment 1s applicable to any display object as long

g

as the range of the display object that 1s larger than

the display area 1s partially displayed. Accordingly,

pre——

the display object may be at least one of a document, a

Web page contalining a document and 1mages, a map and

the 1like.

[0O077]Variation

In above-described embodiment, an example has
been described 1n which, 1n the case where a pilinch
operation without touch-move by a single touch was

p— gr—

performed after touch-off, first enlargling processing

1n which a position that 1s based on the touch

poslitions serves as a reference position for

enlargement/reduction is performed. As a variation,

pr— p— pr—

state 1s entered, 1f a touch

even after a touch-o

operation 1s performed during a predetermined period

from a previous touch operation, enlarglng processing

wlith reference to the same reference as the previous

couch operation may be performed. As processing for

1)

YES 1s determined 1n the

reallizing this, first, 1i:




above-described step S500 1n Fig. 5 (1f determined that

touch-up has been performed for all the touch

operations), a timer for measurling the time until the

next touch operation 1s started. Alternatively, a

configuration may be adopted 1n which, when touch-up 1s

B

performed at touch polnts other than one point out of a

pr—

touch locations at which a multi-touch

plurality o

operation was performed, and a single touch state 1is

entered, the timer starts. After that, 1n the case

where touch-down 1s performed agaln after a touch-o

state, 1t 1s determined before step S501 whether or not

a predetermlined time has elapsed after the timer was

started. The predetermined time 1s a time during which

the user 1s regarded to have been performing a series

pr—

of continuous touch operations since the previous touch

pr—

operation, and 1s approxlmately 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 1s turned off, and the above-described

pr—

processing of step S502 onward 1n Fig. 5 1s performed

subsequently. On the other hand, 1n the case where the

predetermlined period has not elapsed, the above-

pr—

described processing of step S501 1s not performed, 1n

i e

other words, the touch-move flag 1s not turned off, and

—

the above-descrilibed processing of step S502 onward 1n

F1g. 5 1s performed. With a conflguration 1n which the

e g~

touch—-move flag 1s not turned o 1n this manner,
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touch—-move by a single touch 1s performed 1n the

previous touch operation (first touch operation) before

pr—

state 1s entered, and 1f the touch-move flag

touch-o

1s turned on, the on state 1s maintalined. Therefore,

pr—

even 1f a plnch-out operation without touch-move by a

single touch 1s performed 1n the present touch

operation (second touch operation), second enlarging

processing that 1s not based on the touch positions

pr—

(processing of step S512 or S513) 1s performed. With

such a configuration, 1n the case where enlargement to

a deslred magnification could not be achileved by pinch-

out at one time, and the next pinch-out operation 1s

1mmedlately performed 1n order to perform enlargement

—

to a further degree, a reference position for

enlargement can be the same as the previous plinch-out.

pr—

Accordingly, 1n the case of performing consecutive

pre——

plnch operations, a reference posilition for

enlargement/reduction does not change, which is

favorable. Except for that, the variation 1s similar

0 The embodiment above.

—

[0078] Sultable embodiments of the present

inventlion have been described above. The present

1nvention should not be limited to theses embodiments,

and various modilifications and changes can be made

— —

within the scope of the gist of the present 1nvention.

pre——

[0079] Note that a single 1tem of hardware may

control the system control unit 201, or the entire



pre——

apparatus may be controlled by a plurality of 1tems of

B

hardware sharing processing.

[0080] Although the present 1nvention has been

B

elaborated above based on suilitable embodiments thereof,

the present 1nvention 1s by no means limlited to these

speclfic embodiments and i1ncludes various modifications

pr—

wlithout departing from the concept of the present

invention. The above embodiments are merely

pr—

11llustrative embodiments of the present i1nvention, and

may be combined where appropriate.

[0081] Although the above embodiments have
described an example 1n which the present i1nvention 1s
applied to a digital camera, the present 1nventilion 1s
not limited to this example. The present i1nvention 1s

pr—
-

applicable to, for example, an apparatus capable of

display control such as enlargement, reduction and

pr—

movement of an 1mage 1n accordance with a touch

operation on a touch panel. More specifically, the

present 1nvention 1s applicable to a personal computer,

pr—

a tablet terminal, which 1s a kind of a personal

computer, a mobille telephone termilinal, a smart phone

(1ncludes evyveglasses type termlinal device and wrist

pr—

watch type terminal devices), which 1s a kind of a

mobille telephone terminal, a PDA (Personal Digital

Assistant), a mobile 1mage vliewer, a muslc plavyer, a

game console, an electronic book reader, a busiliness

egulpment comprilising functions such as a printer, a



scanner, a facsimile, and/or a copy machine, a medical

equlpment and the 1like.

[0082] Other Embodiments

—

EFmbodiment (s) of the present i1nvention can also

—

be realized by a computer of a system or apparatus that

reads out and executes computer executable 1Instructions

(e.g., one Oor more prodgrams) recorded on a storage

medium (which may also be referred to more fully as a

'non-transitory computer-readable storage medium') toO

pr— e

perform the functions of one or more of the above-

described embodiment (s) and/or that includes one oOr

more clrcults (e.g., applilication specific i1ntegrated

clrcult (ASIC)) for performing the functions of one or

pr—

more of the above-described embodiment(s), and by a

pr—

method performed by the computer of the system or

apparatus by, for example, reading out and executilng

the computer executable 1nstructions from the storage

— —

medlium to perform the functions of one or more of the

above-described embodiment (s) and/or controlling the

pr—

one or more clrcults to perform the functions of one or

pr—

more of the above-described embodiment(s). The computer

may comprlse one or more processors (e.g., central

processing unit (CPU), micro processing unit (MPU)) and

pre——

may lnclude a network of separate computers or separate

processors to read out and execute the computer

executable i1nstructions. The computer executable



lnstructions may be provided to the computer, for

example, from a network or the storage medilium. The

storage medium may 1nclude, for example, one or more of

a hard disk, a random-access memory

B

(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.
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WHAT 15 CLAIM

1. A display control apparatus comprilising:

touch detectilion means configured to detect a

touch operation on a display unit; and

display control means configured to:

perform control, 1n a case where the touch
detectlon means detects a multi-touch operation on the

display unit without detecting a predetermlined touch

operation malntained on the display unit from a time

g

before detection of the multi-touch operation, such

that a display object displayed on the display unit 1s

enlarged or reduced 1n accordance wilith the multi-touch

operation wilith reference to a first position that 1is

based on the positions at which the multi-touch

operation 1s performed, the predetermined touch

—

operatlion 1ncludling movement of a touch position on the

display unit, and

perform control, 1n a case where the touch
detectlon means detects the predetermined touch
operation and the touch detection means detects a

—

multi—-touch operation while at least one touch of the

predetermined touch operation has been malntained after

the predetermlined touch operation was performed, such
that the display object displayed on the display unit

1s enlarged or reduced 1n accordance with the multi-

touch operation with reference to a second position
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that 1s not based on the positions at which the multi-

touch operation 1s performed.

2 . The apparatus according to claim 1, wherein

the first position 1s located at a substantially

central positilion between the posilitions at which the

multi-touch operation 1s performed.

3. The apparatus according to claim 1 or 2, whereiln

the second position 1s at a substantially central

pr—— pr—

position of a display range of a display object

displayed on the display unit.

4, The apparatus according to clailm 1 or 2, whereiln

the second positlion 1s a posltion that 1s not

pr— pr—
—

based on the central portion of the display range of

the display object but based on an edge portion of the

display object, 1n a case where the edge portion of the

display object 1s displaved.

—

o. The apparatus according to any one of claims 1 to

4, wherein

the predetermined touch operatlion 1s an operation

for moving a touch positilion by a predetermlined amount

or more whilst a touch 1s maintalned on the display

object.
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pre——

o . The apparatus according to any one of claims 1 to

5, whereln
the predetermined touch operation 1s a single

touch operation.

pre——

7. The apparatus according to any one of claims 1 to

6, whereln

the display control means 1s configured to

change, 1n accordance wilith the predetermined touch

pr—

operation, a display range of the display object 1n a

g

display area of the display unit.

pre——

3 . The apparatus according to any one of claims 1 to

7, whereiln

the display control means 1s confiligured to

display a reference position for enlargement or
reduction, 1n accordance with the multi-touch operation

being detected.

B

9. The apparatus according to any one of claims 1 to
3, whereiln

the display object 1s an 1mage.

B

10. The apparatus according to any one of claims 1 to

3, wWhereiln

—
-

the display object 1s at least one of

a document,

a Web page, and a map.
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—

11. The apparatus according to any one of claims 1 to

10, whereiln
the display control apparatus 1s an 1mage
capturing apparatus.

pre——

12. The apparatus according to any one of claims 1 to

10, wherein

B

the display control apparatus 1s at least one of
a mobile phone terminal, a personal computer, and a

tablet terminal.

pre——

13. A control method of a display control apparatus

comprilsing:
detecting a touch operation on a display unit;

and

performing control, 1n a case where a multi-touch
operation on the display unit 1s detected and without

detecting a predetermined touch operation malintained on

the display unit from a time before detection of the
multi-touch operation, such that a display object
displaved on the display unit 1s enlarged or reduced 1n

accordance with the multi-touch operation with

reference to a filrst position that 1s based on the

positions at which the multi-touch operation 1s

performed the predetermined touch operation i1ncluding

pr—

movement of a touch position on the display unit; and
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performing control, 1n a case where the
predetermined touch operation 1s detected, and a multi-
touch operation on the display unit 1s detected while

pr—

at least one touch of the predetermined touch operation

has been maintalned after the predetermined touch

operation was performed, such that the display object
displayed on the display unit 1s enlarged or reduced 1n

accordance with the multi-touch operation with

reference to a second posilition that 1s not based on the

positions at which the multi-touch operation 1s

performed.

14. A display control apparatus comprising:

touch detection means configured to detect a

touch operation on a display unit; and

display control means configured to:

perform control, 1n a case where a multi-

touch operation on the display unilit 1s detected after a
predetermined time has elapsed since a predetermined

touch operation 1s detected, such that a display object
displayed on the display unit 1s enlarged or reduced 1n

accordance with the multi-touch operation with

reference to a first position that 1s based on the

poslitions at which the multi-touch operation 1s

performed, the predetermined touch operation 1ncludilng

g

movement of a touch position on the display unit, and

perform control, 1n a case where a multi-
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touch operation on the display unit 1s detected within

the predetermined period after the predetermined touch
operation was detected, such that the display object
displayed on the display unit 1s enlarged or reduced 1n

accordance with the multi-touch operation with

reference to a second posilition that 1s not based on the

positions at which the multi-touch operation 1s

performed.

15. The apparatus according to claim 14, whereiln

the first position 1s located at a substantially

central position between the positions at which the

multi-touch operation 1s performed,

the second position 1s at a substantially central

pr— pr—

posltion of a display range of the display object

displayed on the display unit,

the predetermined touch operation 1s a touch

operation, at one location, for moving a touch position
by a predetermined amount or more whilst a touch 1s

malntained on the display object, and

the display control means 1s confiligured to change

—

the display range of the display object 1n a display

—

area of the display unit, 1n accordance with the

predetermined touch operation.

—

lo. A control method of a display control apparatus

comprilsing:
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detecting a touch operation on a display unit;

performing control, 1n a case where a multi-touch

operation on the display unit 1s detected after a
predetermined time has elapsed since a predetermined
touch operation 1s detected, such that a display object
displayed on the display unit 1s enlarged or reduced 1n

accordance with the multi-touch operation with

reference to a first position that 1s based on the

poslitions at which the multi-touch operation 1s

performed, the predetermlined touch operation i1ncluding

g

movement of a touch position on the display unit; and

performing control, 1n a case where a multi-touch

operation on the display unit 1s detected withilin the

predetermined period after the predetermined touch
operation was detected, such that the display object
displayed on the display unit 1s enlarged or reduced 1n

accordance with the multi-touch operation with

reference to a second position that 1s not based on the

positions at which the multi-touch operation 1s

performed.

17. A computer-readable storage medium storing a

program for causing a computer to function as each

pr——

means of the display control apparatus according to any

pr—

one of claims 1 to 12.

18. A program for causling a computer to function as
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B

cach means of

pr—
-

Lo any one of

the display control apparatus accordiling

claims 1 to 12.

19. A computer-readable storage medium storing a

program for causing a computer to function as each

means of the display control apparatus according to

claim 14 or 15.

20. A program for causing a computer to function as

pr—

cach means of

the display control apparatus accordilng

to claim 14 or 15.
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