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(54) Title: IMAGE DISPLAY APPARATUS AND CONTROL METHOD THEREOF, AND COMPUTER PROGRAM
(57) Abstract: This invention provides an image display apparatus which

FIG. 3 mounts a tilt sensor, and can control whether or not the user makes an im-

‘ age feed operation based on the tilt. the image display apparatus includes
an instruction accepting unit which accepts an instruction to make the im-
age feed operation according to the tilt of the image display apparatus from

$301 the user, and a display control unit which controls a display unit to display

and switch the image data in accordance with a change in tilt detected by
the tilt sensor, when the instruction accepting unit accepts the instruction
and the tilt sensor detects the change in tilt.
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DESCRIPTION
IMAGE DISPLAY APPARATUS AND CONTROL METHOD THEREOF, AND

COMPUTER PROGRAM

TECHNICAL FIELD
[0001] The present invention relates to an image
display apparatus and a control method thereof, and a

computer program.

BACKGROUND ART

[0002] In recent years, size and profile

cameras have progressed, and the sizes of operation
members tend to be reduced accordingly. More
specifically, the operation members include arrow keys,
an enter/cancel button, and a display panel used to
display images recorded on a recording medium. The
user selects a desired image by operating buttons, and
displays it on the display panel. However, when the
sizes of these button members become smaller, as.
described above, the user may cause operation errors
upon operating the buttons to select an image he or she
wants to view.

[0003] In recent years, since the capacities of
memory cards increase, everyone can easily cafry a
large number of image data in a portable terminal.

Hence, when the user wants to select a desired image
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from such large number of images by button operations,
he or she‘has to press buttons many times or keep
pressing buttons until a desired image is found,
resulting in troublesome operations.

[0004] To solve this problem, Japanese Patent
Laid-Open No. 2007-049484 has proposed a method of
playing back a slideshow at a display speed according
to the tilt angle of a digital camera including a tilt
sensor as the user tilts the digital camera. However,
in a digital camera described in Japanese Patent Laid-
Open No. 2007-049484, even when the user tilts the
digital camera unintentioﬁally, an image feed operation
is often executed.

[0005] In the digital camera described in Japanese
Patent Laid-Open No. 2007-049484, in order to stop an
image feed operation while a large number of images are
being fed, the user has to stop tilting the digital
camera and hold it horizontally. However, it is
difficult to return the camera to a horizontal state at

the display timing of a desired image.

DISCLOSURE OF INVENTION
[0006] According to exemplary embodiments of the
present invention, the present invention relates to an
image display apparatus comprising, display means for
displaying image data recorded in a recording medium,

instruction accepting means for accepting an
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instruction from a user to switch displayed image data
according to a tilt of the image display apparatus,
tilt detection means for detecting a tilt of the image
display apparatus with respect to a predetermined
direction, and display control means for controlling
the display means, to switch displayed image data in
accordance with the tilt detected by the tilt detection
means, when the tilt detection means detects the tilt
and the instruction accepting means accepts the
instruction, and to rotate image data displayed on the
display means in accordance with the tilt detected by
the tilt detection means, when the tilt detection means
detects the tilt and the instruction accepting means
does not accept the instruction.

[0007] According to exemplary embodiments of the
present invention, the present invention also relates
to an image display apparatus comprising, display means
for displaying image data recorded in a recording
medium, instruction accepting means for accepting an
instruction from a user to switch displayed image data
according to a tilt of the image display apparatus,
tilt detection means for detecting a tilt of the image
display apparatus with respect to a predetermined
direction, setting means for, when the instruction
accepting means accepts the instruction, and the tilt
detection means detects a change in tilt of the image

display apparatus with respect to the predetermined
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direction from the tilt at an accepting timing of the
instruction by the instruction accepting means, setting
a speed required to switch displayed image data in
accordance with a change amount of the tilt, and
display control means for controlling the display means
to switch displayed image data at the speed set by the
setting means.

[ooos8] According to exemplary embodiments of the
present invention, the present invention further
relates to a method of controlling an image display
apparatus, comprising, a display step of displaying
image data recorded in a recording medium on display
means, an instruction accepting step of accepting an
instruction from a user to switch displayed image data
according to a tilt of the image display apparatus, a
tilt detection step of detecting a tilt of the image
display apparatus with respect to a predetermined
direction, and a display control stép of controlling
the display means, to switch displayed image data in
accordance with the tilt detected in the tilt detection
step, when the tilt is detected in the tilt detection
step and the instruction is accepted in the instruction
accepting step, and to rotate image data diéplayed on
the display means in accordance with the tilt detected
in the tilt detection step, when a tilt is detected in
the tilt detection step and the instruction is not

accepted in the instruction accepting step.
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[0009] According to exemplary embodiments of the
present invention, the present invention further
relates to a computer program stored in a computer-
readable storage medium to make a computer function as
an image display apparatus, the imagé display apparatus
comprising, display means for displaying image data
recorded in a recording medium, instruction accepting
means for accepting an instruction from a user to
switch displayed image data according to a tilt of the
image display‘apparatus, tilt detection means for
detecting a tilt of the image display apparatus with
respect to a predetermined direction, and display
control means for controlling the display means, to
switch displayed image data in accordance with the tilt
detected by the tilt detection means, when the tilt
detection means detects the tilt and the instruction
accepting means accepts the instruction, and to rotate
image data displayed on the display means in accordance
with the tilt detected by the tilt detection means,
when the tilt detection means detects the tilt and the
instruction accepting means does not accept the
instruction.

[0010] According to exemplary embodiments of the
present invention, the present invention relates to a
method of controlling an image display apparatus,
comprising, a display step of displaying image data

recorded in a recording medium on display means, an
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instruction accepting step of accepting an instruction
from a user to switch displayed image data according to
a tilt of the image display apparatus, a tilt detection
step of detecting a tilt of the image display apparatus
with respect to a predetermined direction, a setting
step of setting, when the instruction is accepted in
the instruction accepting step, and a change in tilt of
the image display apparatus with respect to the
predetermined direction from the tilt at an accepting
timing of the instruction in the instruction accepting
step is detected in the tilt detection step, a speed
required to switch displayed image data in accordance
with a change amount of the tilt, and a display control
step of controlling the display means to switch
displayed image data at the speed set in the setting
step.

[0011] According to exemplary embodiments of the
present invention, the present invention further
relates to a computer program stored in a computer-—
readable storage medium to make a computer function as
an image display apparatus, the image display apparatus
comprising, display means for displaying image data
recorded in a recording medium, instruction accepting
means for accepting an instruction from a user to.
switch displayed image data according to a tilt of the
image display apparatus, tilt detection means for

detecting a tilt of the image display apparatus with
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respect to a predetermined direction, setting means for,
when the instruction accepting means accepts the
instruction, and the tilt detection means detects a
change in tilt of the image display apparatus with
respect to the predetermined direction from the tilt at
an accepting timing of the instruction by the
instruction accepting means, setting a speed required
to switch displayed image data in accordance with a
change amount of the tilt, and display control means
for controlling the display means to switch displayed
image data at the speed set by the setting means.
[0012] 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 DRAWINGS
[0013] Fig. 1 is a block diagram showing an
example of the hardware arrangement of a digital camera
100 according to an embodiment of the invention;
[0014] ' Fig. 2A is a view showing an example of the
arrangement of the outer appearance of the digital
camera 100 according to the embodiment of the

invention;

[0015] Fig. 2B is a view for explaining a tilt of
the digital camera 100 according to the first

embodiment of the invention;
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[0016] Fig. 3 is a flowchart showing an example of
processing in the digital camera 100 according to the
embodiment of the invention;

[0017] Figs. 4A and 4B are views showing examples
of a guidance screen according to the embodiment of the
invention;

[0018] Fig. 5 is a table showing the relationship
between image data stored in a recording medium 200 or
210 and the display order according to the embodiment
of the invention;

[0019] Figs. 6A and 6B are views showing a display
example of image data according to the embodiment of
the invention;

[0020] Fig. 7A is a flowchart showing an example
of processing for adjusting the display time of image
data according to thé difference between tilt angles
(display time adjustment processing 1) according to the
embodiment of the invention;

[0021] Fig. 7B is a table showing the
correspondence between the difference between tilt
angles and a display time according to the first
embodiment of the invention;

[0022] Fig. 8A is a flowchart showing an example
of processing for adjusting the display time of image
data according to the duration time of a tilt state
‘(display time adjustment processing 2) according to the

embodiment of the invention;
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[0023] Fig. 8B is a table showing the
correspondence between the duration time of a tilt
state and a display time according to the embodiment of
the invention;

[0024] Figs. 9A and 9B are views showing another
display example of image data according to the
embodiment of the invention;

[0025] Figs. 10A to 10C are flowcharts for
explaining an image feed operation according to the
second embodiment of the invention;

[0026] Fig. 11 is a view for explaining a tilt of
the digital camera 100 according to the second
embodiment of the invention; and

[0027] Fig. 12 is a table showing the
correspondence between the difference between tilt
angles and a display time according to the second

embodiment of the invention.

BEST MODE FOR CARRYING OUT THE INVENTION
[0028] Embodiments of the invention will be
described hereinafter with reference to the drawings.
More specifically, the embodiments of the invention
will be described hereinafter taking a digital camera
which can sense and display still images and to which
the invention is applied as an example.
[0029] [First Embodiment]

The first embodiment will exemplify a case in
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which an image feed operation can be made according to
the tilt of a digital camera when he or sﬁe touches a
touch panel arranged on a display for displaying an
image, and is inhibited in other cases even when the
digital camera is tilted.

[0030] Fig. 1 is a block diagram showing an
example of the hardware arrangement of a digital camera
as an example of the arrangement of an image display
apparatus according to an embodiment of the invention.
[oo31i] A digital camera 100 is configured to sense
an object image via an optical system (image sensing
lens) 10. The optical system 10 is configured as a
zoom lens (a lens that can change an image sensing
field angle). As a result, an optical zoom function
(so-called optical zoom) is provided. Furthermore, the
digital camera 100 is configured to have a digital zoom
function (so-called digital zoom) by digitally trimming
an image sensed by an image sensing element 14.

[0032] Note that the digital camera 100 is
configured to have either one of the optical and
digital zoom functions in some cases. The optical
system 10 may be interchangeable. In this case, the
main body side of the digital camera 100 transmits an
electrical signal to the optical system 10, so that a
drive mechanism in the optical system 10 drives a zoom
lens, thereby providing a zoom function. Alternatively,

a drive mechanism which mechanically drives a zoom lens
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in the optical system 10 may be provided to the main
body side of the digital camera 100.

[0033] Light rays which come from an object and
pass through the optical system (image sensing lens) 10
(light rays coming from within an optical field angle)
form an optical image of the object on the image
sensing plane of the imége sensing element (for example,
a CCD sensor or CMOS sensor) 14 via an opening of a
shutter 12 having an aperture function. The image
sensing element 14 converts this optical image into an
electrical analog image signal, and outputs the
electrical analog image signal. An A/D converter 16
converts the analog image signal supplied from the
image sensing element 14 into a digital image signal.
The image sensing element 14 and A/D converter 16 are
controlled by clock signals and control signals
supplied from a timing generator 18. The timing
generator 18 is controlled by a memory controller 22
and system controller 50.

[0034] The system controller 50 controls the
overall image processing apparatus 100. An image
processor 20 applies image processing such as pixel
interpolation processing and color conversion
processing to image data (digital image data) supplied
from the A/D converter 16 or that supplied from the
memory controller 22. Based on image data sensed by

the image sensing element 14, the image processor 20
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calculates data for TTL (through-the-lens) AF (auto
focus) processing, AE (auto exposure) processing, and
EF (automatic light control based on flash pre-
emission) processing. The image processor 20 supplies
this calculation result to the system controller 50.
[0035] The system controller 50 controls an
exposure controller 40 and ranging controller (AF
controller) 42 based on this calculation result, thus
implementing the auto exposure and auto focus functions.
Furthermore, the image processor 20 also executes TTL
AWB (auto white balance) processing based on image data
sensed by the image sensing element 14.

[{0036] The memory controller 22 controls the A/D
converter 16, the timing generator 18, the image
processor 20, an image display memory 24, a D/A
converter 26, a memory 30, and a
compression/decompression unit 32. Image data output
from the A/D converter 16 is written in the image
display memory 24 or memory 30 via the image processor
20 and memory controller 22 or via the memory
controller 22 without the intervention of the image
processor 20.

[0037] Display image data written in the image
display memory 24 is converted into a display analog
'image signal by the D/A converter 26, and the analog
image signal is supplied to an image display unit 28,

thus displaying a sensed image on the image display
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unit 28.

fo0o38] By continuously displaying a sensed image

on the image display unit 28, an electronic viewfinder
function is implemented. Display of the image display
unit 28 can be arbitrarily turned on/off in response to
a display control instruction from the system
controller 50. When the image display unit 28 is used
while its display is kept off, the consumption power of
the digital camera 100 can be greatly reduced. The
image display unit 28 includes a liquid crystal panel

or organic EL panel, ahd can form a touch panel
together with a touch detector 75 to be described later.
[0039] The memory 30 is used to store sensed still
images and moving images (sensed as those to be
recorded in a recording medium). The capacity and
access speed (write and read speeds) of the memory 30
can be arbitrarily determined. However, in order to
attain a continuous-shot or panorama image sensing mode
that continuously senses a plurality of still images,
the memory 30 is required to have a capacity and access
speed correspoﬁding to the mode. The memory 30 can

also be used as a work area of the system controller 50.
[0040] The compression/decompression unit 32
compresses/decompresses image data by, for example,
adaptive discrete cosine transformation (ADCT). The
compression/decompression unit 32 executes compression

or decompression processing by loading image data
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stored in the memory 30, and writes the processed image
data in the memory 30.
[0041] The exposure controller 40 controls the
shutter 12 having the aperture function based on
information supplied from the system controller 50.
The exposure controller 40 can also have a flash light
control function in cooperatibn with a flash (emission
device) 48. The flash 48 has a flash light control

. function and an AF auxiliary light projection function.
[0042] The ranging controller 42 controls a
focusing lens of the optical system 10 based on
information supplied from the system controller 50. A
zoom controller 44 controls zooming of the optical
system 10. A barrier controller 46 controls the
operation of a barrier 102 used to protect the optical
system 10.
[0043] A memory 52 includes, for example, a ROM
which stores constants, variables, programs, and the
like required for the operation of the system
controller 50. The memory 52 stores a program for
implementing image sensing processing, that for
implementing image processing, that for recording
created image file data on a recording medium, and  that
for reading out image file data from the recording
medium. Also, the memory 52 records various programs
shown in the flowcharts of Figs. 3, 7A, and 8A, and an

0S which implements and executes a multi-task



WO 2009/145335 PCT/JP2009/059933

configuration of the programs. Message queues are
created for respective programs, and messages are
enqueued in these message queues in a FIFO (First In
First Out) manner. The programs exchange messages to
be cooperatively controlled, thus controlling the
respective functions.

[0044] Each of an indication unit (for example, an
LCD and LEDs) 54 and sound source (for example, a
loudspeaker) includes one or a plurality of elements.
These units are configured to output an operation
status, messages, and the like by means of text, images,
sounds, and the like in accordance with execution of
the programs by the system controller 50, and are laid
out at appropriate positions of the image processing
apparatus 100.

[0045] Some indication elements of the indication
unit 54 can be arranged inside an optical viewfinder
104. Of information indicated on the indication unit
54, information indicated on an LCD or the like
includes, for example, a single-/continuous-shot
indication, self-timer indication, compression ratio
indication, recording pixel count indication, recorded
image count indication, remaining recordable image
count indication, and shutter speed indication. Also,
the information includes an aperture value indication,
exposure correction indication, flash indication, red-

eye reduction indication, macro-shot indication, buzzer
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setting indication, clock battery remaining amount
indication, battery remaining amount indication, error
indication, plural-digit numerical information
indication, and attached/detached state indication of
recording media 200 and 210. Furthermore, the
information includes a communication I/F operation
indication, date/time indication, and image sensing
mode/information code read mode indication.

[0046] Of the information indicated on the
indication unit 54, information indicated in the
optical viewfinder 104 includes, for example, an in-
focus indication, camera-shake warning indication,
flash charging indication, shutter speed indication,
aperture value indication, and exposure correction
indication.

[0047] ‘A nonvolatile memory 56 is an electrically
erasable/recordable memory such as an EEPROM. Image
data and object data from an external device may be
storgd in the nonvolatile memory 56.

[0048] A zoom operation unit 60 is operated by a
photographer to change the image sensing field angle
(zoom or image sensing scale). For example, the zoom
operation unit 60 can be formed by a slide- or lever-
type operation member, and a switch or sensor used to
detect its operation. In this embodiment, an image is
displayed to be enlarged or reduced in size by the zoom

operation unit 60 in a play mode.
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[0049] A first shutter switch (SW1l) 62 is turned
on in the middle of an operation {(at the half stroke
position) of a shutter button (a shutter button 260 in
Fig. 2A). In this case, this ON operation instructs
the system controller 50 to start the AF (auto focus)
processing, AE (auto exposure) processing, AWB (auto
white balance) processing, EF (flash pre—-emission)
processing, and the like. A second shutter switch

(SW2) 64 is turned on upon completion of the operation
(at the full stroke position) of the shutter button
(the shutter button 260 in Fig. 2A). In this case,
this ON operation instructs the system controller 50 to
start processing for reading out an image signal from
the image sensing element 14, converting the readout
image signal into digital image data by the A/D
converter 16, processing the digital image data by the
image processor 20, and writing the processed image
data in the memory 30 via the memory controller 22.
Also, this ON operation instructs the system controller
50 to start a series of processes (image sensing)
including processing for compressing image data read
out from the memory 30 by the compression/decompression
unit 32, and writing the compressed image data in the
recording medium 200 or 210.

[0050] An image display ON/OFF switch 66 is used
to set ON/OFF of the image display unit 28. Using this

function, power savings can be achieved by cutting off
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current supply to the image display unit 28 including a
TFT LCD upon sensing an image using the optical
viewfinder 104. A quick review ON/OFF switch 68 is
used to set a quick review function of automatically
playing back sensed image data immediately aftef image
sensing.

[0051] An operation unit 70 is operated when the
user turns on/off a power switch, sets or change image
sensing conditions, confirms the image sensing
conditions, confirms the status of the digital camera
100, and confirms sensed images. The operation unit 70
can iﬁclude buttons or switches 251 to 262 shown in Fig.
2A.

[0052]) A tilt detector 71 detects the tilt angle
of the digital camera 100 with respect to a
predetermined direction, and notifies the system
controller 50 of the detected angle. The tilt detector
71 can include, for example, an acceleration sensor,
and an angle analysis circuit which analyzes the output
from the accelefation sensor, and calculates a tilt.
The tilt detector 71 keeps detecting the tilt angle of
the digital camera 100 while the digital camera 100 is
ON or while the digital camera 100 is in a power saving
mode, and notifies the system controller 50 of the tilt
detection result.

[0053] The touch detector 75 has at least two

touch sensors. When it is determined that the user
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touches one touch sensor, the touch detector 75

notifies the system controller 50 of the touched sensor.
For example, this touch detector 75 is arranged on the
image display unit 28, and various different processes
are executed according to the touched sensors, thus
realizing a touch panel. Note that the touch detector
75 need not always be arranged on the image display
unit 28, but it can be laid out on portions where it is
easy for the user to operate of the housing of the
digital camera 100.

[0054] A power supply controller 80 includes, for
example, a power supply detector, DC-DC converter, and
switch unit used to switch blocks to be energized, and
detects the presence/absence and type of a power supply,
and the battery remaining amount. The power supply
controller 80 controls the DC-DC converter in
accordance with the detection result and an instruction
from the system controller 50, and supplies required
voltages to respective blocks for required time periods.
The main body of the digital camera 100 and a power
supply 86 respectively have connectors 82 and 84, and
are connected to each other via these connectors. The
power supply 86 includes, for example, a primary
battéry such as an alkali battery or lithium battery, a
secondary battery such as an NiCd battery, NiMH battery,
or Li battery, and an AC adapter.

[0055] The recording media 200 and 210 are
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connected to connectors 92 and 96 of the main body of
the digital camera 100 via connectors 206 and 216,
respectively. The recording media 200 and 210
respectively include, for example, recording units 202
and 212 such as semiconductor memories or hard disks,
and interfaces 204 and 214, and are connected to a bus
in the digital camera 100 via interfaces 90 and 94 on
the main body side of the digital camera 100. A
recording medium attachment/detachment detector 98
detects whether or not the recording media 200 and 210
are connected to the connectors 92 and 96, respectively.
[0056] Note that in the description of this
example, the digital camera 100 includes two sets of
interfaces and connectors used to attach recording
media. However, the digital camera 100 may include one
set or three or more sets. When the digital camera 100
includes a plurality of sets of interfaces and
connectors, they may have different specifications. As
these interfaces and connectors, those which comply
with, for example, the standards of PCMCIA cards or CF
(CompactFlash™) cards can be adopted.

[0057] The interfaces 90 and 94 and connectors 92
and 96 can adopt those which comply with, for example,
the standards of PCMCIA cards or CF (CompactFlash™)
cards. For example, various kinds of communication
cards such as a LAN card, modem card, USB card,

IEEE1394 card, P1284 card, SCSI card, and PHS card can
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be connected. As a result, the digital camera 100 can
exchange image data and management information appended
to the image data with other computers or peripheral
devices such as a printer.

[0058] The optical viewfinder 104 allows the user
to sense an image without using the electronic
viewfinder function by means of the image display unit
28. In the optical viewfinder 104, some indication
elements of the indication unit 54, for example, those
used to make an in-focus indication, camera-shake
warning indication, flash charging indication, shutter
speed indication, aperture value indication, and
exposure correction indication may be arranged.

[0059] The digital camera 100 has a communication
unit 110, which provides various communication
functions such as USB, IEEE1394, P1284, SCSI, modem,
LAN, RS232C, and wireless communication functions. To
the communication unit 110, a connector 112 used to
connect the digital camera 100 to another device or an
antenna in case of a wireless communication function
may be connected.

[0060] Fig. 2A is a view showing an example of the
arrangement of the outer appearance of the digital
camera 100. Note that Fig. 2A does not illustrate
components which are not required for a description.
[0061] A power button 251 is used to start or stop

the digital camera 100 or to turn on/off a main power
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supply of the digital camera 100. A menu button 252 is
used to display a menu (which includes a plurality of
selectable items and/or those, the values of which can
be changed) required to set various image sensing
conditions and to display the status of the digital
camera 100.

[0062] Note that settable modes or items include,
for example, an image sensing mode (a program mode,
aperture priority mode, and shutter speed priority mode
in association with determination of exposure), a
panorama image sensing mode, and an information code
read mode. Also, the modes or items include a play
mode, multi-window play/delete mode, PC connection mode
(a PC is a computer such as a personal computer),
exposure correction, and flash setting. Furthermore,
the modes or items include switching of a single-
/continuous-shot, a self timer setting, recording image
quality setting, date & time setting, and protection of
recorded images.

[0063] For example, when the user presses the menu
button 252, the system controller 50 displays the menu
on the image display unit 28. The menu may be
displayed to be composited on an image to be sensed, or
solely (for example, on a predetermined background
color). When the user presses the menu button 252
again while the menu is displayed, the system

controller 50 quits displaying the menu on the image
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display unit 28.

[0064] On the image display unit 28, first and
second touch sensors 275R and 275L are laid out, and
detect touches when the user's fingers touch the
surfaceé of these sensors. When the image display unit
28 has a rectangular shape defined by four sides, the
first touch sensor 275R is laid out in association with
the right side of the image display unit 28, and
generally detects a touch by a finger of the right hand
-of the user. Also, the second touch sensor 275L is
laid out in association with the left side of the image
display unit 28, and generally detects a touch by a
finger of the left hand of the user. Note that words
"first" and "second" are appended to discriminate the
touch sensors 275R and 275L from each other for the
sake of convenience, and reference numeral 275L may
denote a first touch sensor. In the following
description, words "first" and "second" may often be
omitted for the sake of simplicity.

[0065] Assume that the upper, lower, right, and
left directions in this embodiment are defined as
follows. In a state shown in Fig. 2A in which the
image display unit 28 of the digital camera 100 faces
the user side, a direction on the user's right side of
the image display unit 28 is called "right", and a
direction on the user's left side is called "left;.

Also, a direction on the user's upper side of the image
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display unit 28 is called "upper", and a direction on
the user's lower side is called "lower". Note that Fig.
2A shows a case in which the touch sensors are laid out
on the two, right and left positions of the image
display unit 28. The layout positions and number of
touch sensors are not limited to those, and the touch
sensors may be laid out on the upper and lower
positions, four corners of the screen, or on the entire
screen.

[0066] An enter button 253 is pressed upon
settling or selecting a mode or item. Upon pressing
the enter button 253, the system controller 50 sets a
mode or item selected at that time. A display button
254 is used to select display/non-display of image
sensing information about a sensed image and to switch
whether or not the image display unit 28 serves as an
electronic viewfinder.

[0067] A left button 255, right button 256, up
button 257, and down button 258 (difection selection
keys) can be used to change a selected one (for example,
an item or image) of a plurality of options such as a
cursor or highlighted part. Alternatively, these
buttons 255 to 258 can be used to change the position
of an index that specifiesAthe selected option or to
increment/decrement a numerical value (for example, a
numerical value indicating a correction value or date

and time). Also, upon playing back images in the play
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mode, the left button 255 and right button 256 can be
used as image feed buttons. That is, upon pressing the
left button 255, a currently displayed image is
switched to an immediately preceding image. Upon
pressing the right button 256, a currently displayed
image is switched to a next image.

[0068] Note that it is able to configure a user
interface that allows selecting two or more items in
addition to selection of only one item from a plurality
of items by the left button 255, right button 256, up
button 257, and down button 258. For example, when the
user operates the left button 255, right button 256, up
button 257, or down button 258 while he or she holds
down the enter button 253, the system controller 50 can
recognize that two or more items designated by that
operation are selected.

[0069] As described above, the shutter button 260
in, for example, the half stroke state instructs the
system controller 50 to start the AF (auto focus)
processing, AE (auto exposure) processing, AWB (auto
white balance) processing, EF (flash pre—-emission)
processing, and the like. Also, the shutter button 260
in the full stroke state instructs the system
controller 50 to sense an image. A recording/play
switch 261 is used to switch a recording mode to the
play mode and vice versa.

[0070] A jump key 262 has the same function as the
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direction selection keys, and is used to change a
selected one (for example, an item or image) of a
plurality of options such as a cursor or highlighted
part. Alternatively, the jump key 262 may be used to
change the position of an index that spécifies a
selected option. The cursor movement by means of the
jump key may be set to be quicker or larger than that
by the direction selection keys. Note that a dial
switch may be adopted in place of the aforementioned
operation system, and other operation systems may be
adopted.

[0071] Fig. 2B is a view for explaining a tilt of
the digital camera. Assume that in Fig. 2B, the
digital camera 100 is held to face a horizontal
direction 212 perpendicular to a vertical direction 211
facing the ground level. At this time, the image
display unit 28 of the digital camera 100 is parallel
to the horizontal direction 212, and is located on the
face opposite to the ground level.

[0072] In this state, when the user lowers the
right side (the side where the touch sensor 275R is
laid out) of the digital camera 100 toward the vertical
direction 211; and raises the left side in a direction
opposite to the vertical direction, the digital camera
100 has a tilt angle O with respect to the horizontal
direction. The tilt detector 71 detects this angle 0,

and notifies the system controller 50 of the detected



WO 2009/145335 PCT/JP2009/059933

- 27 -

angle.

[0073] The angle 0 allows detecting a change in
first tilt by assigning a positive sign when the
digital camera 100 is tilted clockwise in Fig. 2B.
Also, the angle O allows detecting a change in second
tilt by assigning a negative sign when the digital
camera 100 is tilted counterclockwise in Fig. 2B. Note
that the signs assigned to the change in first tilt and
that in the second tilt may be reversed. When a
positive sign is assigned to the angle 0, it is assumed
that the digital camera is tilted to the right. On the
other hand, when a negative sign is assigned to the
angle 6, it is assumed that the digital camera is
tilted to the left.

[0074] Note that it is rare to hold the digital
camera 100 to be perfectly parallel to the ground level
in its actual use state. Even in such case, the system
controller 50 can detect a change in angle 6 based on
the angle 0 detected by the tilt detector 71. Then,
the system controller 50 can determine based on the
degree of change whether or not the digital camera 100
is tilted, and a direction in which the digital camera
100 is tilted.

[0075] Upon using the digital camera 100, the user
normally faces the image display unit 28. Therefore,
when the digital camera 100 is tilted, as described

above, one of the sides that define the image display
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unit 28 is located to be separated from the user side.
For example, a case will be examined below wherein the
image display unit 28 has a rectangular shape defined
by the four, upper, lower, right, and left sides. At
this time, when the user tilts the digital camera 100
to the right side, the right side is located to be
separated from the user; when he or she tilts the
digital camera 100 to the left side, the left side as
the opposite side of the right side is located to be
separated from the user.

[0076] Fig. 3 is a flowchart for explaining an
image feed operation according to this embodiment.
Processing corresponding to this flowchart is
implemented when the system controller 50 executes a
corresponding processing program stored in the memory
52.

[0077] When the digital camera 100 is activated in
the play mode, the system controller 50 resets a
counter I indicating the display order of images to
zero in step S301. In step S302, the system controller
50 reads out the 0th image from the memory 30 and
displays the readout image. In this case, if the
counter of the previously displayed image is recorded-
on the nonvolatile memory 56, the system controller 50
may extract that counter I, and may display the
corresponding image.

[0078] The system controller 50 checks in step
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$303 if the touch detector 75 detects a touch while the
I-th image is displayed. If a touch is detected ("YES"
in step S$303), the process advances to step S304. If
no touch is detected ("NO" in step S303), the process
returns to step $302 to continue to display the I-th
image.

[0079] The system controller 50 checks in step
5304 if either of the plurality of contact sensors 275L
and 275R detects a touch. If the contact sensor 275R
detects a touch ("right" in step S304), the process
advances to step S305. On the other hand, if the
contact sensor 275L detects a touch ("left" in step
$304), the process advances to step S308.

[0080] In step 5305, the system controller 50
displays guidance information on an arbitrary area of
the image display unit 28. Fig. 4A shows an example of
display of the guidance information at this time. 1In
Fig. 4A, a photo 400 is an image displayed on the image
display unit 28. BAn area 401 displays text information
"tilt camera to right side". At the same time, the
image display unit 28 displays a graphic 402 indicating
the right direction corresponding to the text
information in the area 401.

[o0o81] The system controller 50 detects in step
S306 based on the output from the tilt detector 71 if
the user tilts the digital camera 100 to the right side

according to the guidance. At this time, the tilt
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detector 71 detects the tilt of the digital camera 100
in the right or left direction from the horizontal
direction, and notifies the system controller 50 of the
detected angle.

[0082] If it is detected that the digital camera
100 is tilted to the right ("YES" in step 5306), the
process advances to step $307. On the other hand, if
it is determined that the digital camera 100 is not
tilted to the right ("NO" in step S306), the process
returns to step S303 to continue the processing.

[0083] In step $307, the system controller 50
increments the value of the counter I by one, and the
process returns to step S302 to display the
corresponding image. VIn this manner, when the user
tilts the digital camera to the right side while
touching the right side, image data to be displayed is
switched according to the display order, thus
displaying a forward feed slideshow.

[0084] If the touch sensor 275L detects a touch,
and the process advances to step S308, the system
controller 50 displays guidance information on an
arbitrary area of the image display unit 28 in step
$308. Fig. 4B shows an example of display of the
guidance information at this time. 1In Fig. 4B, a photo
500 is an image displayed on the image display unit 28.
An area 501 displays text information "tilt camera to

left side". At the same time, the image display unit
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28 displays a graphic 502 indicating the left direction
corresponding to the text information in the area 501.
[0085] The system controller 50 detects in step
S309 based on the output from the tilt detector 71 if
the user tilts the digital camera 100 to the left side
according to the guidance. At this time, the tilt
detector 71 detects the tilt of the digital camera 100
in the right or left direction from the horizontal
direction, and notifies the system controller 50 of the
detected angle.

[0086] If it is detected that the digital camera
100 is tilted to the left ("YES" in step $5309), the
process advances to step S310. On the other hand, if
it is determined that the digital camera 100 is not
tilted to the left ("NO" in step S309), the process
returns to step S303 to continue the processing.

[0087] In step S310, the system controller 50
decrements the value of the counter I by one, and the
process returns to step S302 to display the
corresponding image. In this manner, when the user
tilts the digital camera to the left side while
touching the left side, image data to be displayed is
switched according to an order reverse to the display
order, thus displaying a reverse feed slideshow.

[o088] The concept of the aforementioned operation
will be described below with reference to Fig. 5 and

Figs. 6A and 6B. Fig. 5 shows the relationship between
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image data stored in the recording medium 200 or 210
and their display order. In Fig. 5, an order 601
indicates a display order. This order 601 corresponds -
to the value of the counter I reset in step S301 in Fig.
3. That is, I = 0 corresponds to "O0" in the order 601.
The order 601 may be set to be 0, 1,... in descending
order or ascending order of photographing date and time.
The user can arbitrarily set assignment of this order
601. Image data 602 stores information of image data
to which the orders are assigned. Fig. 5 shows the
names of image data as an example, but image data can
be managed as well as their storage locations.

[o089] According to the processing shown in Fig. 3
for the image data assigned the orders, when the touch
sensor 275R detects a touch, and the digital camera is
tilted to the right side, image data are selected while
the order 601 is incremented one by one like 0, 1,
2,.... On the other hand, when the touch sensor 275L
detects a touch, and the digital camera is tilted to
the left side, image data are selected while the order
601 is decremented one by one like N, N-1, N-2,....

The selected image data is read out from the memory 30,
and is displayed on the image display unit in the form
of Fig. 4A. Note that the same applies to a case in
which the tilt direction is the up or down direction in
addition to the right or left direction.

[0090] Fig. 6A shows a case in which the reverse
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feed operation is made. In this case, the digital
camera 100 is held so that the image display unit 28 is
nearly parallel to the ground level and faces up, and
the left side of the main body is tilted in the ground
level direction. Fig. 6B shows a case in which the
forward feed operation is made. In this case, the
right side of the digital camera 100 is tilted in the
ground level direction.

[0091] The tilt detector 71 stores a tilt angle 0,
in the right or left direction when the touch deﬁector
75 is touched first time. Then, the tilt detector 71
may notify the system controller 50 of a difference 04
between the tilt angle 0y and a tilt angle 6; after that
as the tilt of the camera 100. As a result, when the
user activates the camera while the camera has a large
tilt in either the right or left direction, an easy
image search operation is allowed without disturbing an
image feed operation.

[0092] The display time of an image in step S302
may be adjusted based on the difference between the
tilt angles. The image display time adjustment
processing will be described below with referencé to
Figs. 7A and 7B. Fig. 7A is a flowchart showing an
example of processing for adjusting the display time of
image data in accordance with the difference between
tilt angles (display time adjustment processing 1).

Fig. 7B is a table showing the correspondence between
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the differences between the tilt angles and the display
times. A lookup table 810 shown in Fig. 7B can be
stored in advance in the digital camera 100 (for
example, the nonvolatile memory 56).

[0093] Referring to Fig. 7A, the system controller
50 acquires an angle 6p detected by the tilt detector
71 when the touch detector 75 detects a touch in step
S801. In step S802, the system controller 50 acquires
an angle 0; detected later from the tilt detector 71.

In step S803, the system controller 50 calculates a
difference 04 between the detected angles 0, and 6;. In
step S804, the system controller 50 acquires a display
time from the table shown in Fig. 7B based on the
difference 04, and sets it as the display time of image
data.

[0094] In Fig. 7B, the display time of each image
data is shortened with increasing tilt angle.
Therefore, when the user tilts the digital camera 100
deeper, since images are fed quicker, the user can make
an image feed operation more intuitively.

[0095] A state duration time after the change in
tilt of the digital camera 100 may be measured, and the
display time of the image in step $302 may be adjusted
according to the duration time. The image display time
adjustment processing in this case will be described
below with reference to Figs. 8A and 8B. Fig. B8A is a

flowchart showing an example of processing for
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adjusting the display time of image data in accordance
with the duration time of the tilt state (display time
adjustment processing 2). Fig. 8B is a table showing
the correspondence between the duration times of the
tilt state and the display times. A lookup table 910
in Fig. 8B may be stored in advance in the digital
camera 100 (for example, the nonvolatile memory 56).
[0096] Referring to Fig. 8A, the system controller
50 acquires an angle 0, detected by the tilt detector
71 when the touch detector 75 detects a touch in step
S901. In step 5902, the system controller 50 acquires
an angle 0; detected later from the tilt detector 71.
The system controller 50 calculates in step S903 if the
detected angles 0, and 6; match. Note that this match
need not always be a perfect match, and a predetermined
error range may be assured. This is because when the
user holds the digital camera 100 by hands, a slight
vibration is produced due to a hand-shake and the like.
[0097] : If the detected angles 0y and 6; match, the
process advances to step 5904. If they do not match,
the process returns to step S902. In step $904, the
system controller 50 begins to measure a duration time
of the tilt using, for example, an internal software
counter. In step S905, the system controller 50
acquires an angle 0, further detected by the tilt
detector 71. The system controller 50 checks in step

S906 if the detected angle 6, remains unchanged from
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the detected angle 0;. This change can also be
determined by assuring a certain error range.

[0098] If the detected angle remains unchanged
("YES" in step S906), the process returns to step 5905
to continue the processing. On the other hand, if the
detected angle changes ("NO" in step S906), the process
advances to step $907. In this embodiment, assume that
the tilt angle in this case is changed to the
previously detected angle 8p. In step S907, the system
controller 50 acquires a display time from the table
shown in Fig. 8B based on a measured duration time T,
and sets it as the display time of the image data.
[0099] In this way, eveﬁ when the tilt angle is
small, a quick image feed operation can be made. As a
result, the user hardly misses a desired image due to
an excessively large tilt angle.

[0100] As described above, the image feed
operation using the tilt sensor has been explained
taking a digital camera as an example. In the
description of this embodiment, two touch sensors are
used and are laid out on the right and left sides of
the display panel. However, touch sensors may be
provided at four, that is, upper, lower, right, and
left positions, or at nine positions to cover the full
range df the display panel.

[0101] In this case, when images are sequentially

displayed over a plurality of rows or columns using
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thumbnails, as shown in Figs. 9A and 9B, only
thumbnails of images corresponding to a touched row or
column may be displayed as a slideshow. In this case,
in the checking process in step S$304 of the flowchart
shown in Fig. 3, not only the right or left touch
sensor but also a row or column touch sensor that
detects a touch is checked. Then, thumbnail image data
that belongs to the row or column that detects a touch
are displayed as a slideshow.

[0102] In the description of the example of this
embodiment, the user can issue an instruction to
perform an image feed operation according to the tilt
by touching the first or second touch sensor 275R or
275L laid out on the image display unit 28. However,
the instruction is not limited to that based on the
touch operation. An operation of another operation
member can instruct to make an image feed operation
according to the tilt as long as that instruction is
based on a user's operation. For example, pressing of
the right button 256 in place of touching to the first
touch sensor 275R and that of the left button 255 in
place of touching to the second touch sensor 275L may
be designed to be accepted as instructions to make an
image feed operation according to the tilt.

[0103] This embodiment has explained only image
display. For example, respective setting values and

the like of the digital camera may be changed by
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tilting the digital camera by the same method as
described above.
[0104] [Second Embodiment]

The second embodiment will explain an example in
which an image feed operation according to the tilt is
made when the right button 256 or left button 255 as an
image feed button is pressed, and image rotation
processing is executed in place of the image feed
operation when the image display apparatus is tilted in
other cases.

[0105] This embodiment will also explain an
example in which the present invention is applied to a
digital camera as an example of the image display
apparatus of this embodiment. Since the hardware
arrangement example and outer appearance of the digital
camera are the same as those described above using Figs.
1 and 2A, a repetitive description thereof will be
avoided.

[0106] The tilt of the digital camera in the
second embodiment will be described below. In the
first embodiment, the tilt detector 71 detects an angle
O tilted from a state in which the digital camera is
held while the display surface of the image display
unit 28 is parallel to the ground level, and faces in a
direction opposite to the ground level, that is, faces
up, and the detected angle 0 is used in an image feed

operation according to the tilt. On the other hand, in
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the second embodiment, the tilt detector 71 detects an
angle O tilted from a state in which the display
surface of the image display unit 28 is perpendicular
to the ground level (the normal direction to the
display surface is perpendicular to the vertical
direction), and the top surface (that having the power
button 251) of the digital camera 100 is located on the
upper side in the vertical direction, and the detected
angle 0 is used in an image feed operation according to
the tilt. Note that the normal to the display surface
is a line which is perpendicular to the display surface,
and is also perpendicular to the longitudinal direction
and widthwise direction of the display surface.

[0107] A tilt angle 6 used in the image feed
operatiqn in the second embodiment will be described
below with reference to Fig. 11. Fig. 11 is a view for
explaining the tilt of the digital camera 100 in the
second embodiment. Referring to Fig. 11, the image
display unit 28 of the digital camera 100 is parallel
to a panel defined by a vertical direction 1201 and
horizontal direction 1202. Then, assume that the
digital camera 100 is held so that its bottom surface
is located on the ground level side, and its top
surface is located on the side opposite to the ground
level to sandwich the main body (the solid line in Fig.
11). 1In this case (the solid line in Fig. 11), assume

that a tilt angle 0 is 0°.
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[0108] In this state, when the user lowers the
right side (on the side where the direction selection
keys are arranged) of the digital camera 100 toward the
vertical direction 1201, and raises the left side in a
direction opposite to the vertical direction 1201, the
digital camera 100 has a tilt angle O with respect to
the horizontal direction 1202. The tilt detector 71
detects this angle 8, and notifies the system
controller 50 of the detected angle. Note that even
when the display surface is not perpendicular to the
ground level, an angle component of a tilt
corresponding to this angle 6 is used.

[0109] The angle 6 allows detecting a change in.
first tilt by assigning a positive sign when the
digital camera 100 is tilted clockwise in Fig. 11.
Also, the angle 0 allows detecting a change in second
tilt by assigning a negative sign when the digital
camera 100 is tilted counterclockwise in Fig. 11l. Note
that the signs assigned to the change in first tilt and
that in the second tilt may reversed. When a positive
sign is assigned to the angle 6, it is assumed that the
digital camera 100 is tilted to the right. On the
other hand, when a negative sign is assigned to the
angle 0, it is assumed that the digital camera 100 is
tilted to the left.

[0110] Figs. 10A to 10C are flowcharts for

explaining the image feed operation according to this
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embodiment. Processing corresponding to this flowchart
is implemented when the system controller 50 executes a
corresponding processing program stored in the memory
52.

[0111] When the digital camera 100 is activated in
the play mode, the system controller 50 resets a
counter i indicating the display order of images to
zero in step S1101. In step S1102, the system
controller 50 reads out the Oth image from the memory
30, and displays the readout image. In this case, if
the counter of the previously displayed image is
recorded on the nonvolatile memory 56, the system
controller 50 may extract that counter i, and may
display the corresponding image.

[0112] The system controller 50 checks in step
S1103 if the right button 256 or left button 255 is
pressed while the i-th image is displayed. If it is
determined that the right button 256 or left button 255
is pressed, the process advances to step S51104;
otherwise, the process advances to step S1130.

[0113] The system controller 50 checks in step
S1104 if the button determined to be pressed in step
S1103 is the right button 256. If it is determined
that the right button 256 is pressed, the process
advances to step S1105; if it is determined that the
right button 256 is not pressed, that is, the left

button 255 is pressed, the process advances to step
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S1115.

[0114] In step S1105, the system controller 50
executes display time adjustment pfocessing 1 described
above using Fig. 7A. That is, the system controller 50
sets a display time T based on a difference angle 04
between an initial tilt angle 6y at the time of
pressing of the right button and a current tilt angle
0,. However, in this embodiment, the direction of the
angle 0 (more specifically, the angles 6y, 0;, and 0q)
is different from the first embodiment, as described
above using Fig. 11. Also, assume that the display
time T is determined based on a lookup table shown in
Fig. 12 in place of Fig. 7B. Furthermore, assume that
when the digital camera 100 is tilted to the right
while the right button 256 is pressed, the angle 0 has
a tilt angle in the positive direction.

[0115] After the display time T is set, the system
controller 50 increments the counter i in step S1106.
In step S1107, the system controller 50 starts a timer
for measuring the display time T so as to display the
i-th image during only the set display time T.
Simultaneously with the start of the timer, the system
controller 50 displays the i-th image on the image
display unit 28 in step S1108.

[0116] The system controller 50 checks in step
$1109 if the display time T has elapsed in the timer

started in step S1107. If it is determined that the
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display time T has not elapsed yet, the system
controller 50 waits for an elapse of the display time T.
If it is determined that the display time T has elapsed,
the process advances to step S1110.

[0117] The system controller 50 checks in step
S1110 if the right button 256 is kept pressed since it
was determined in step S1104 that the right button 256
was pressed. If it is determined that the right button
256 is kept pressed, the process returns to step S1105,
and the system controller 50 sets the display time T
again according to the current tilt angle 0.. The
system controller 50 then repeats the processes in step
$S1106 and subsequent steps. If NO in step S1110, thev
process returns to step S1103.

[0118] In this way, as long as the right button
256 is kept pressed, the display time T is dynamically
changed according to the current tilt, and an image
feed (forward feed) operation is made. That is, when
the user wants to quicken the image feed operation
while pressing the right button 256, he or she further
tilts the digital camera 100 to the right; when the
user wants to slow down the image feed operation, he or
she can reduce the tilt of the digital camera 100 to
the right.

[0119] On the other hand, if it is determined in
step S1104 that the right button 256 is not pressed,

that is, that the left button 255 is pressed, the



WO 2009/145335 PCT/JP2009/059933

system controller 50 executes the processes in step
51115 and subsequent steps.

[0120] In step S1115, the system controller 50
executes display time adjustment processing 1 described
above using Fig. 7A. That is, the system controller 50
sets a display time T based on a difference angle 04
between an initial tilt angle 0y at the time of
pressing of the left button and a current tilt angle 6;.
However, in this embodiment, the direction of the angle
0 (more specifically, the angles 6y, 6;, and 64) is
different from the first embodiment, as described above
using Fig. 11. Also, assume that the display time T is
determined based on the lookup table shown in Fig. 12
in place of Fig. 7B. Furthermore, assume that when the
digital camera 100 is tilted to the left while the left
button 255 is pressed, the angle 6 has a tilt angle in
the positive direction. That is, when the user loweré
the left side of the digital camera 100 toward the
ground level, and raises the right side with respect to
the ground level, that is, when the user tilts the
digital camera counterclockwise, the digital camera 100
has a tilt angle in the positive direction with respect
to the horizontal direction as an angle 0. In this
step, an angle opposite to that in step S1105 is
considered as a positive angle.

[0121] After the display time T is set, the system

controller 50 decrements the counter i in step S1116.
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Since the processes in steps S1117 to S1119 are the
same as those in steps S1107 to S1109 described above,
a repetitive description thereof will be avoided.
[0122] The system controller 50 checks in step
S1120 if the left button 255 is kept pressed since it
was determined in step 51104 that the left button 255
was pressed. If it is determined that the left button
255 is kept pressed, the process returns to Step S1115,
and the system controller 50 sets the display time T
again according to the current tilt angle 6;. The
system controller 50 then repeats the processes in step
S1116 and subsequent steps. If NO in step S1120, the
process returns to step S1103.

[0123] In this way, as long as the left button 255
is kept pressed, the display time T is dynamically
changed according to the current tilt, and an image
feed (reverse feed) operation is made. That is, when
the user wants to quicken the image feed operation
while pressing the left button 255, he or she further
tilts the digital camera 100 to the left; when the user
wants to slow down the image feed operation, he or she
can reduce the tilt of the digital camera 100 to the
left. If it is determined in step S1103 that neither
the right button 256 nor the left button 255 are
pressed, the system controller 50 acquires the current
tilt angle 6; from the tilt detector 71 in step S1130.

[0124] The system controller 50 checks in step
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S1131 based oﬁ the current tilt angle 6; acquired in
step S1130 if the digital camera 100 is tilted to the
right through a predetermined angle or more. If it is
determined that the digital camera 100 is tilted to the
right through a predetermined angle or more, the
process advances to step S1132, and the system
controller 50 rotates the image i currently displayed
on the image display unit 28 in the left direction
(counterclockwise) through 90°, and displays the
rotated image. As a result, even when the digital
camera 100 is tilted (turned), the user can look at the
image in the right direction. Upon completion of the
process in step S1131, the process returns to step
S1103. On the other hand, if it is determined in step
S1131 that the digital camera 100 is not tilted to the
right through the predetermined angle or more, the
process advances to step S1133.

[0125] The system controller 50 checks in step
S1133 based on the current tilt angle 0; acquired in
step S1130 if the digital camera 100 is tilted to the
left through a predetermined angle or more. If it is
determined that the digital camera 100 is tilted to the
left through a predetermined angle or more, the process
advances to step S1134, and the system controller 50
rotates the image i currently displayed on the image
display unit 28 in the right direction (clockwise)

through 90°, and displays the rotated image. As a



WO 2009/145335 PCT/JP2009/059933

- 47 -

result, even when the digital camera 100 is tilted
(turned), the user can look at the image in the right
direction. Upon completion of the process in step
S1134, the process returns to step S1103. On the other
hand, if it is determined in step S1133 that the
digital camera 100 is not tilted to the left through
the predetermined angle or more, since the digital
camera 100 is not tilted to the right or left over a
threshold, the process advances to step S1135 without
appiying the rotation processing.

[0126] Note that in the checking processes in
steps S1131 and S1133, the reference angle 0p is not
set unlike in the angle checking processes (steps S1105
and $1115) in case of the image feed operation.
Instead, it is simply checked if the angle 0; with
respect to the parallel direction of the ground level
exceeds a certain threshold. This is because the user
can attain the rotation operation by only tilting the
digital camera without touching any member.

[0127] The system controller 50 checks in step
$1135 if the user makes an end operation. If it is
determined that no end operation is made, the process
returns to step S1103; otherwise, the processing in Fig.
10A through Fig. 10C ends.

[0128] As described above, according to this
embodiment, the continuous image feed operation can be

made by keeping pressing the image feed button (i.e.,
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pressing the image feed button for a long period of
time). When the user wants to change the image feed
speed (switching interval), he or she tilts the digital
camera 100 while holding down the image feed button,
thus freely and easily changing the image feed speed.
When the user tilts (turns) the digital camera when he
or she does not press any image feed button, an image
is rotated. Hence, the user can look at the image in
the right direction irrespective of the orientation of
the digital camera. Since the rotation processing is
not applied during the image feed operation while the
user holds down the image feed button, the user can
make the image feed operation without any confusion.
[0129] Note that the second embodiment handles the
angle 0 described using Fig. 11 as a tilt angle.
However, the angle 0 described using Fig. 2B in the
first embodiment may be handled as the tilt angle 0,
and may be applied to this embodiment. Furthermore, by
combining the angle 6 describéd using Fig. 2B with that
described using Fig. 11, the image feed speed may be
changed by a tilt in either direction.

[0130] The second embodiment may be applied to the
image feed operation according to the tilt when the
first and or second touch sensor 275R or 275L is kept
touched like in the first embodiment in place of the
right or left button. Also, upon accepting pressing of

the right button 256 or left button 255 in step S1103
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in Fig. 10A, guidance display described using Figs. 4A
and 4B of the first embodiment may be made according to
the pressed button.

[0131] In steps S1105 and S1115 in Figs. 10A and
10B, display time adjustment processing 1 is executed
to set the display time of each image according to a
change in tilt angie from the beginning of pressing of
the image feed button. Alternatively, display time
adjustment processing 2 described above using Fig. 8A
may be executed. In this case, the display time of
each image is set according to the duration time of a
state after change, when the tilt changes from the
beginning of pressing of the image feed button.

[0132] Fﬁrthermore, if it is determined in step
$1103 in Fig. 10A that the right button 256 or left
button 255 is pressed, it is also checked if the image
is rotated at that time. If the image is rotated, the
rotation may be canceled. For example, when the user
tilts the digital camera 100 to the right through a
predetermined angle or more while he or she does not
press the right button 256 or left button 255, an image
is rotated through 90° in the left direction
(counterclockwise) compared to a case in which the
digital camera is held at a normal position (step
S1131). When the user presses the right button 256 or
left button 255 while keeping this tilt, rotation of

the image is canceled. That is, the image rotated
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through 90° counterclockwise is rotated through 90°
clockwise, thus returning to an image direction when
the digital camera 100 has no tilt. As a result, since
the image feed operation is made using images displayed
in the same direction irrespective of the orientation
of the digital camera 100, the user can browse images
without any confusion.

[0133] [Other Embodiments]

Note that, the invention can be implemented by
supplying a software program, which implements the
functions of the foregoing embodiments, directly or
indirectly to a system or apparatus, reading the
supplied program code with a computer of the system or
apparatus, and then executing the program code. 1In
this case, so long as the system or apparatus has the
functions of the program, the mode of implementation
need not rely upon a program.

[0134] Accordingly, since the functions of the
present invention are implemented by computer, the
program code installed in the computer also implements
the present invention. In other words, the claims of
the present invention also cover a computer program for
the purpose of implementing the functions of the
present invention.

[0135] In this case, so long as the system or
apparatus has the functions of the program, the program

may be executed in any form, such as an object code, a
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program executed by an interpreter, or script data
supplied to an operating system.

[0136] Examples of storage media that can be used
for supplying the program are a floppy disk, a hard
disk, an optical disk, a magneto-optical disk, a CD-ROM,
a CD-R, a CD-RW, a magnetic tape, a non-volatile type
memory card, a ROM, and a DVD (DVD-ROM, DVD-R or DVD-
RW).

[0137] As for the method of supplying the program,
a client computer can be connected to a website on the
Internet using a browser of the client computer, and
the computer program of the present invention or an
automatically-installable compressed file of the
program can be downloaded to a recording medium such as
a hard disk. Further, the program of the present
invention can be supplied by dividing the program code
constituting the program into a plurality of files and
downloading the files from different websites. In
other words, a WWW (World Wide Web) server that
downloads, to multiple users, the program files that
implement the functions of the present invention by
computer is also covered by the claims of the present
invention.

[0138] It is also possible to encrypt and store
the program of the present invention on a storage
medium such as a CD-ROM, distribute the storage medium

to users, allow users who meet certain requirements to
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download decryption key information from a website via
the Internet, and allow these users to decrypt the
encrypted program by using the key information, whereby
the prodram is installed in the user computer.

[0139] Besides the cases where the aforementioned
functions according to the embodiments are implemented
by executing the read program by computer, an operating
system or the like running on the computer may perform
all or a part of the actual processing so that the
functions of the foregoing embodiments can be
implemented by this processing.

[0140] Furthermore, after the program read from
the storage medium is written to a function expansion
board inserted into the computer or to a memory
provided in a function expansion unit connected to the
computer, a CPU or the like mounted on the function
expansion board or function expansion unit performs all
or a part of the actual processing so that the
functions of the foregoing embodiments can be
implemented by this processing.

[0141] 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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This application claims the benefit of
filed May

[0142]
Japanese Patent Application No. 2008-143620,

30, 2008, and No. 2009-033129 filed February 16, 2009,

which are hereby incorporated by reference herein in

their entirety.
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CLAIMS

1. An image display apparatus comprising:

display means for displaying image data recorded
in a recording medium;

instruction accepting means for accepting an
instruction from a user to switch displayed image data
according to a tilt of said image display apparatus;

tilt detection means for detecting a tilt of said
image display apparatus with respect to a predetermined
direction; and

display control means for controlling said
display means,

to switch displayed image data in accordance
with the tilt detected by said tilt detection means,
when said tilt detection means detects the tilt and
said instruction accepting means accepts the
instruction, and

to rotate image data displayed on said
display means in accordance with the tilt detected by
said tilt detection means, when said tilt detection
means detects the tilt and said instruction accepting
means does not accept the instruction.

2. The apparatus according to claim 1, wherein
said display control means controls said display means
to switch displayed image data in a predetermined
display order when said tilt detection means detects a

first tilt with respect to the predetermined direction,
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and

said display control means controls said display
means to switch displayed image data in a reverse order
of the predetermined display order when said tilt
detection means detects a second tilt in a direction
opposite to the one of the first tilt with respect to
the predetermined direction.

3. The apparatus according to claim 1, wherein
while said instruction accepting means accepts the
instruction, said display control means controls not to
rotate image data displayed on said display means even
when said tilt detection means detects a tilt.

4. The apparatus according to claim 1, wherein
said display control means controls said display means
to switch displayed image data in accordance with a
change in tilt of said image display apparatus with
respect to the predetermined direction from the tilt at
an accepting timing of the instruction by said
instruction accepting means.

5. The apparatus according to claim 4, further
comprising setting means for setting a display time for
each image data to be switched and displayed in
accordance with a change amount of the detected tilt,

wherein said display control means controls said
display means to switch displayed image data for every
display time set by said setting means.

6. The apparatus according to claim 4, further
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comprising:

measurement means for measuring a duration time
of a state in which said tilt detection means detects
the change in tilt; and

setting means for setting a display time for each
image data to be switched and displayed in accordance
with the duration time measured by said measurement
means,

wherein said display control means controls said
display means to switch displayed image data for every
display time set by said setting means.

7. The apparatus according to claim 1, wherein
said display control means controls said display means
to stop to switch displayed image data when said
instruction accepting means ceases to accept the
instruction.

8. The apparatus according to claim 1, wherein
said instruction accepting means comprises touch
detection means for detecting a user's touch.

9. The apparatus according to claim 2, wherein
said instruction accepting means includes first
instruction accepting means and second instruction
accepting means,

when said first instruction accepting means
accepts the instruction, and said tilt detection means
detects the first tilt, said display control means

controls said display means to switch displayed image
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data in the display order, and

when said second instruction accepting means
accepts the instruction, and said tilt detection means
detects the second tilt, said display control means |
controls said display means to switch displayed image
data in the reverse order.

10. The apparatus according to claim 9, wherein
said first instruction accepting means comprises first
touch detection means associated with one of sides that
define said display means to detect a user's touch,

said second instruction accepting means comprises
second touch detection means associated with an
opposite side of the one side to detect the touch,

| the first tilt is a change in tilt detected when

said image display apparatus is tilted so that the one
side is separated from the user, and

the second tilt is a change in tilt detected when
said image display apparatus is tilted so that the
opposite side of the one side is separated from the
user.

11. The apparatus according to claim 9, wherein
said first instruction accepting means comprises an
operation member used to instruct to switch at least
one displayed image data in the display order
irrespective of whether or not said tilt detection
means detects a tilt, and

said second instruction accepting means comprises
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an operation member used to instruct to switch at least
one displayed image data in the reverse order
irrespective of whether or not said tilt detection
means detects a tilt.

12. The apparatus according to claim 9, wherein
the first tilt is a tilt detected when said image
display apparatus is held so that a direction of a
normal to a display surface of said display means is
perpendicular to a vertical direction toward a ground
level, and when said image display apparatus is tilted
so that one of sides which define said display means
and are parallel to the vertical direction approaches
the ground level, and

the second tilt is a tilt detected when said
image display apparatus is tilted so that an opposite
side of the one side approaches the ground level;-

13. The apparatus according to claim 1, wherein
said display means sequentially displays a plurality of
image data, and

said display control means controls said display
means to switch only displayed image data of a selected
row or a selected column of the plurality of
sequentially displayed image data.

14. The apparatus according to claim 1, wherein
when said instruction accepting means accepts the
instruction, said display control means controls said

display means to display an instruction for prompting
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the user to tilt said image display apparatus.

15. An image display apparatus comprising:

display means for displaying image data recorded
in a recording medium;

instruétion accepting means for accepting an
instruction from a user to switch displayed image data
according to a tilt of said image display apparatus;

tilt detection means for detecting a tilt of said
image display apparatus with respect to a predetermined
direction;

setting means for, when said instruction
accepting means accepts the instruction, and said tilt
detection means detects a change in tilt of said image
display apparatus with respect to the predetermined
direction from the tilt at an accepting timing of the
instruction by said instruction accepting means,
setting a speed required to switch displayed image data
in accordance with a change amount of the tilt; and

display control means for controlling said
display means to switch displayed image data at the
speed set by said setting means.

16. A method of controlling an image display
‘apparatus, comprising:

a display step of displaying image data recorded
in a recording medium on display means;

ah instruction accepting step of accepting an

instruction from a user to switch displayed image data
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according to a tilt of the image display apparatus;

a tilt detection step of detecting a tilt of the
image display apparatus with respect to a predetermined
direction; and |

a display control step of controlling the display
means,

to switch displayed image data in
accordance with the tilt detected in the tilt detection
step, when the tilt is detected in the tilt detection
step and the instruction is accepted in the instruction
accepting step, and

to rotate image data displayed on the
display means in accordance with the tilt detected in

- the tilt detection step, when a tilt is detected in the

tilt detection step and the instruction is not accepted
in the instruction accepting step.

17. A computer program stored in a computer-
readable storage medium to make a computer function as
an image display apparatus, said image display
apparatus comprising:

display means for displaying image data recorded
in a recording medium;

instruction accepting means for accepting an
instruction from a user to switch displayed image data
according to a tilt of saidvimage display apparatus;

tilt detection means for detecting a tilt of said

image display apparatus with respect to a predetermined
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direction; and
display control means for controlling said

display means,

to switch displayed image data in accordance
with the tilt detected by said tilt detection means,
when said tilt detection means detects the tilt and
said instruction accepting means accepts the
instruction, and

to rotate image data displayed on said
display means in accordance with the tilt detected by
said tilt detection means, when said tilt detection
means detecté the tilt and said instruction accepting

means does not accept the instruction.

18. A method of controlling an image display
apparatus, comprising:

a display step of displaying image data recorded
'in a recording medium on display means;

an instruction accepting step of accepting an
instruction from a user to switch displayed image data
according to a tilt of the image display apparatus;

a tilt detection step of detecting a tilt of the
image display apparatus with respect to a predetermined
direction;

a setting step of setting, when the instruction
is accepted in the instruction accepting step, and a

change in tilt of the image display apparatus with
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respect to the predetermined direction from the tilt at
an accepting timing of the instruction in the
instruction accepting step is detected in the tilt
detection step, a speed required to switch displayed
image data in accordance with a change amount of the
tilt; and

a display control step of controlling the display.
means to switch displayed image data at the speed set
in the setting step.

19. A computer program stored in a computer-
readable storage medium to make a computer function as
an image display apparatus, said image display
apparatus comprising:

display means for displaying image data recorded
in a recording medium;

instruction accepting means for accepting an
instruction from a user to switch displayed image data
according to a tilt of said image display apparatus;

tilt detection means for detecting a tilt of said
image display apparatus with respect to a predetermined
direction; |

setting means for, when said instruction
accepting means accepts the instruction, and said tilt
detection means detécts a change in tilt of said image
display apparatus with respect to the predetermined
direction from the tilt at an accepting timing of the

instruction by said instruction accepting means,
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setting a speed required to switch displayed image data

in accordance with a change amount of the tilt; and
display control means for controlling said

display means to switch displayed image data at the

speed set by said setting means.
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AMENDED CLAIMS
received by the International Bureau on 21 October 2009 (21.10.2009)

1. (Amended) An image display apparatus comprising:

display means for displaying image data recorded in a
recording medium;

instruction accepting means for accepting an instruction
from a user to switch displayed image data according to a tilt
of said image display apparatus;

tilt detection means for detecting a tilt of said image
display apparatus with respect to a predetermined direction;
and

display control means for controlling said display means,

to switch displayed image data in accordance with the
tilt detected by said tilt detection means, when said tilt
detection means detects the tilt and said instruction accepting
means accepts the instruction without rotating the image data
displayed on said display means even when said tilt detection
means detects the tilt, and

to display image data on said display means with rotation
in accordance with the tilt detected by said tilt detection
means, when said tilt detection means detects the tilt and said
instruction accepting means does not accept the instruction.

2. (Canceled)

AMENDED SHEET (ARTICLE 19)
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3. (Canceled)

4. The apparatus according to claim 1, wherein said
display control means controls said display means té switch
displayed image data in accordance with a change in tilt of
said image display apparatus with respect to the predetermined
direction from the tilt at an accepting timing of the
instruction by said instruction accepting means.

5. The apparatus according to claim 4, further
comprising setting means for setting a display time for each
image data to be switched and displayed in accordance with a
change amount of the detected tilt,

wherein said display control means controls said display
means to switch displayed image data for every display time set
by said setting means.

6. The apparatus according to claim 4, further
comprising:

measurement means for measuring a duration time of a
state in which said tilt detection means detects the change in
tilt; and

setting means for setting a display time for each image
data to be switched and displayed in accordance with the
duration time measured by said measurement means,

wherein said display control means controls said display

AMENDED SHEET (ARTICLE 19)
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means to switch displayed image data for every display time set
by said setting means.

7. The apparatus according to claim 1, wherein said
display control means controls said display means to stop to
switch displayed image data when said instruction accepting
means ceases to accept the instruction.

8. The apparatus according to claim 1, wherein said
instruction accepting means comprises touch detection means for
detecting a user's touch.

9. (Amended) An image display apparatus comprising:

display means for displaying image data recorded in a
recording medium;

first instruction accepting means and second instruction
accepting means for respectively accepting an instruction from
a user to switch displayed image data according to a tilt of
said image display apparatus;

tilt detection means for detecting a tilt of said image
display apparatus with respect to a predetermined direction;
and

display control means for controlling said display means,

to switch displayed image data in a predetermined display
order at a time interval corresponding to a first tilt with
respect to a predetermined direction detected by said tilt
detection means, when said tilt detection means detects the
first tilt and said first instruction accepting means accepts
the instruction, and

to switch displayed image data in a reverse order of the

AMENDED SHEET (ARTICLE 19)
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predetermined display order at a time interval corresponding to
a second tilt in a direction opposite to the one of the first
tilt with respect to the predetermined direction, when said
tilt detection means detects the second tilt and said second
instruction accepting means accepts the instruction.

10. The apparatus according to claim 9, wherein said
first instruction accepting means comprises first touch
detection means associated with one of sides that define said
display means to detect a user's touch,

said second instruction accepting means comprises second
touch detection means associated with an opposite side of the
one side to detect the touch,

the first tilt is a change in tilt detected when said
image display apparatus is tilted so that the one side is
separated from the user, and

the second tilt is a change in tilt detected when said
image display apparatus is tilted so that the opposite side of
the one side 1s separated from the user.

11. The apparatus according to claim 9, wherein said
first instruction accepting means comprises an operation member
used to instruct to switch at least one displayed image data in
the display order irrespective of whether or not said tilt
detection means detects a tilt, and

said second instruction accepting means comprises an
operation member used to instruct to switch at least one
displayed image data in the reverse order irrespective of

whether or not said tilt detection means detects a tilt.

AMENDED SHEET (ARTICLE 19)
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12. The apparatus according to claim 9, wherein the
first tilt is a tilt detected when said image display apparatus
is held so that a direction of a normal to a display surface of
said display means is perpendicular to a vertical direction
toward a ground level, and when said image disp;ay apparatus is
tilted so that one of sides which define said display means and
are parallel to the vertical direction approaches the ground
level, and

the second tilt is a tilt detected when said image
display apparatus is tilted so that an opposite side of the one
side approaches the ground level.

13. The apparatus according to claim 1, wherein said
display means sequentially displays a plurality of image data,
and

said display control means controls said display means to
switch only displayed image data of a selected row or a
selected column of the plurality of sequentially displayed
image data.

14. The apparatus according to claim 1, wherein when
said instruction accepting means accepts the instruction, said
display control means controls said display means to display an
instruction for prompting the user to tilt said image display

apparatus.

AMENDED SHEET (ARTICLE 19)
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15. (Canceled)

16. (Amended) A method of controlling an image display
apparatus, comprising:

a display step of displaying image data recorded in a
recording medium on display means;

an instruction accepting step of accepting an instruction
from a user to switch displayed image data according to a tilt
of the image display apparatus;

a tilt detection step of detecting a tilt of the image
display apparatus with respect to a predetermined direction;
and

a display control step of controlling the display means,

to switch displayed image data in accordance with
the tilt detected in the tilt detection step, when the tilt is
detected in the tilt detection step and the instruction is
accepted in the instruction accepting step without rotating the
image data displayed on said display means even when said tilt
detection means detects the tilt, and

to display image data on the display means with
rotation in accordance with the tilt detected in the tilt
detection step, when a tilt is detected in the tilt detection
step and the instruction is not accepted in the instruction

accepting step.

AMENDED SHEET (ARTICLE 19)
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17. (Amended) A computer program stored in a computer-
readable storage medium to make a computer function as an image
display apparatus, said image display apparatus comprising:

display means for displaying image data recorded in a
recording medium;

instruction accepting means for accepting an instruction
from a user to switch displayed image data according to a tilt
of said image display apparatus;

tilt detection means for detecting a tilt of said image
display apparatus with respect to a predetermined direction;
and

display control means for controlling said display means,

to switch displayed image data in accordance with the
tilt detected by said tilt detection means, when said tilt
detection means detects the tilt and said instruction accepting
means accepts the instruction without rotating the image data
displayed on said display means even when said tilt detection
means detects the tilt, and

to display image data on said display means with rotation
in accordance with the tilt detected by said tilt detection
means, when said tilt detection means detects the tilt and said

instruction accepting means does not accept the instruction.

18. (Canceled)

AMENDED SHEET (ARTICLE 19)
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19. (Canceled)

20. (New) The apparatus according to claim 9, wherein
said display control means controls said display means to
rotate the image data displayed on said display means in
response to the detection of the tilt by said tilt detection
means, when both the first instruction accepting means and the
second instruction accepting means do not accept the
instruction.

21. (New) A method of controlling an image display
apparatus, comprising:

a display step of displaying image data recorded in a
recording medium on display means;

an instruction accepting step of accepting an instruction
by first instruction accepting means or second instruction
accepting means from a user to switch displayed image data
according to a tilt of said image display apparatus ;

a tilt detection step of detecting a tilt of the image
display apparatus with respect to a predetermined direction;
and

a display control step of controlling the display means,

to switch displayed image data in a predetermined
display order at a time interval corresponding to a first tilt
with respect to a predetermined direction detected in the tilt

detection step, when the first tilt is detected in the tilt

AMENDED SHEET (ARTICLE 19)
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detection step and the first instruction accepting means
accepts the instruction, and

to switch displayed image data in a reverse order
of the predetermined display order at a time interval
corresponding to a second tilt in a direction opposite to the
one of the first tilt with respect to the predetermined
direction, when the second tilt is detected in the tilt
detection step and said éecond instruction accepting means
accepts the instruction.

22. (New) A computer program stored in a computer-—
readable storage medium to make a computer function as an image
display apparatus, said image display apparatus comprising:

display means for displaying image data recorded in a
recording medium;

first instruction accepting means and second instruction
accepting means for respectively accepting an instruction from
a user to switch displayed image data according to a tilt of
salid image display apparatus;

tilt detection means for detecting a tilt of said image
display apparatus with respect to a predetermined direction;
and

display control means for controlling said display means,

to switch displayed image data in a predetermined display
order at a time interval corresponding to a first tilt with
respect to a predetermined direction detected by said tilt
detection means, when said tilt detection means detects the

first tilt and said first instruction accepting means accepts

AMENDED SHEET (ARTICLE 19)
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the instruction, and

to switch displayed image data in a reverse order of the
predetermined display order at a time interval corresponding to
a second tilt in a direction opposite to the one of the first
tilt with respect to the predetermined direction, when said
tilt detection means detects the second tilt and said second

instruction accepting means accepts the instruction.

AMENDED SHEET (ARTICLE 19)
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