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IMAGE DISPLAY APPARATUS, IMAGE DISPLAY METHOD, AND IMAGE DISPLAY

PROGRAM

BACKGROUND

1. Technical Field

The present invention relates to an image display apparatus, an image display method,

and an image display program.

2. Related Art

When an image is displayed on a display screen of an image display apparatus having a

touch panel, various control operations are performed in such a manner as to be linked to

dragging operations (operations of moving a finger of a user, a pointing device, or the like

while the user is pressing the touch panel with the finger, the pointing device, or the like). For

example, when an image displayed on the display screen is to be switched to another image, or

when the display position of an enlarged image is to be moved, a dragging operation is

performed.

Patent Literature 1 (JP-A-2007-293511) discloses an input apparatus. The input

apparatus has a first state and a second state. In the first state, the input apparatus accepts an

operation on an operation unit which is displayed on a display screen in case that a touch on

the display screen is detected. In the second state, the input apparatus does not accept the

operation on the operation unit, but the input apparatus accepts an operation of moving a

partial or whole content of the display screen.

Patent Literature 2 (JP-A-2010-113459) discloses an image display apparatus. The

image display apparatus, in case that a moving distance of a position where a user presses on a

touch panel exceeds a distance threshold which is set in accordance with a display size of an

image displayed on a display, displays another image on the display.

SUMMARY

An image display apparatus may employ drag operations both for an operation of an

image switching which switches an image displayed on a display screen to another image and

for an operation of an image moving which moves a display position of the image. In this

image display apparatus, the image switching or image moving against a user’s intention may

decrease an operability of the image display apparatus.

An object of the present invention aim to reduce a decrease in operability to the image
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displayed on the display screen.

[1] According to an aspect of the present invention, there is provided an image

display apparatus including a detection unit and a controller. The detection unit detects a

specified position on a display screen on which an image is displayed. When the specified

position on the display screen is moved, the controller performs a page switching operation or

a move operation on the basis of a movement direction in which the specified position is

moved. The page switching operation is an operation of switching an image being displayed

on the display screen to another image. The move operation is an operation of moving a

display position of the image being displayed on the display screen.

[2] The image display apparatus may have a configuration in which, when an end

portion of the image being displayed on the display screen is in contact with an end portion of

a display area of the display screen, the controller performs the page switching operation or

the move operation on the basis of the movement direction in which the specified position is

moved.

[3] The image display apparatus may have a configuration in which, the controller

performs the page switching operation if a condition is satisfied, and the controller performs

the move operation if the condition is not satisfied, the condition being that an angle of the

movement direction with respect to a direction orthogonal to the end portion of the display

area which is in contact with the end portion of the image is equal to or less than a

predetermined threshold angle and that the movement direction goes away from the end

portion of the display area which is in contact with the end portion of the image.

[4] According to another aspect of the present invention, there is provided an image

display program causing a computer to execute a process for displaying an image. The process

includes: detecting a specified position on a display screen on which an image is displayed;

and when the specified position on the display screen is moved, performing a page switching

operation or a move operation on the basis of a movement direction in which the specified

position is moved, the page switching operation being an operation of switching an image

being displayed on the display screen to another image, the move operation being an operation

of moving a display position of the image being displayed on the display screen.

[5] According to another aspect of the present invention, there is provided an image

display method. The method includes: detecting a specified position on a display screen on

which an image is displayed; and when the specified position on the display screen is moved,

performing a page switching operation or a move operation on the basis of a movement
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direction in which the specified position is moved, the page switching operation being an

operation of switching an image being displayed on the display screen to another image, the

move operation being an operation of moving a display position of the image being displayed

on the display screen.

Any one of [1] to [5] can reduce the decrease in operability to the image displayed on

the display screen.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiment of the present invention will be described in detail based on the

following figures, wherein:

Fig. 1 is a block diagram illustrating an exemplary image display apparatus according

to an exemplary embodiment;

Fig. 2 is a schematic diagram illustrating an exemplary display of a touch panel;

Fig. 3 is a schematic diagram illustrating a configuration of multiple pages;

Fig. 4 is a schematic diagram illustrating a configuration of multiple pages;

Fig. 5 is a schematic diagram for describing a process of determining an operation

mode;

Fig. 6 is a schematic diagram for describing a scroll mode;

Fig. 7 is a schematic diagram for describing a page switching mode;

Fig. 8 is a schematic diagram for describing a process of determining an operation

mode;

Fig. 9 is a schematic diagram for describing a process of determining an operation

mode;

Fig. 10 is a flowchart of an exemplary operation of an image display apparatus

according to the exemplary embodiment;

Figs. 11A and 11B are schematic diagrams for describing a scroll mode;

Figs. 12A and 12B are schematic diagrams for describing a page switching mode;

Fig. 13 is a schematic diagram for describing a process according to a first modified

embodiment;

Fig. 14 is a schematic diagram for describing paths of dragging operations;

Fig. 15 is a schematic diagram for describing a process according to a second modified

embodiment;

Fig. 16 is a schematic diagram for describing a process according to the second
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modified embodiment;

Fig. 17 is a schematic diagram for describing a process according to the second

modified embodiment; and

Fig. 18 is a schematic diagram for describing a process according to the second

modified embodiment.

DETAILED DESCRIPTION

Fig. 1 illustrates an image display apparatus according to an exemplary embodiment of

the present invention. An image display apparatus 10 according to the present exemplary

embodiment includes a touch panel 12 serving as a display operation unit, a controller 18, and

an image storage 20.

The image display apparatus 10 is provided for, for example, an image forming

apparatus. The image forming apparatus is provided with at least one of, for example, a

scanning function of reading out a document to generate image data, a copy function of

reading out a document to form an image based on the document on paper, and a print function

of receiving image data to form an image based on the image data on paper. The image

display apparatus 10 may be provided for an apparatus other than an image forming apparatus,

such as a portable terminal or a personal computer. Thus, the present exemplary embodiment

may be applied to any apparatus as long as the apparatus uses a touch panel.

The touch panel 12 includes a display unit 14 such as a liquid crystal panel, and also

includes a touch sensor 16 disposed on a display screen of the display unit 14. The touch

panel 12 displays an image, and receives a user operation by detecting a touch applied by a

user on the display screen of the display unit 14 by using the touch sensor 16. For example,

the touch sensor 16 detects a position at which a user presses the display screen of the display

unit 14, and outputs position information of the pressing to the controller 18.

The controller 18 displays an image based on image data stored in the image storage 20

on the display unit 14. The controller 18 also receives position information from the touch

sensor 16, and controls the display unit 14 on the basis of the position information.

The image storage 20 stores, for example, image data constituted by multiple pages

(e.g., document data). When the image display apparatus 10 is provided for an image forming

apparatus, the image storage 20 stores image data generated through the scanning function,

image data which is to be subjected to the print function, and the like. For example, an image

based on image data generated through the scanning function or an image based on image data
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which is to be subjected to the print function is displayed on the display unit 14.

Fig. 2 illustrates an exemplary display of the touch panel 12. On the touch panel 12, a

display area 30 on which an image is displayed, a display magnification slider 32 for

specifying a display magnification (enlargement or reduction) of the image, a horizontal scroll

bar 34 for moving the display position of the image in the horizontal direction, and a vertical

scroll bar 36 for moving the display position of the image in the vertical direction are

displayed. The controller 18 enlarges or reduces a display page image 40 which is an image to

be displayed, according to a display magnification specified by the display magnification

slider 32 so as to display it on the display unit 14.

A user operation for the touch panel 12 will be described. Examples of a user operation

for the touch panel 12 include a touch operation, a dragging operation, and a releasing

operation. When the display screen of the display unit 14 is touched with a user's finger or a

pointing device, the touch sensor 16 detects a "touch operation". When the touch position on

the display screen is moved, the touch sensor 16 detects a "dragging operation". When a user's

finger or a pointing device is released from the display screen, the touch sensor 16 detects a

"releasing operation".

The position information which is output from the touch sensor 16 may include

information about the movement direction (drag direction) in which the touch position was

moved in the dragging operation and information about a distance (drag distance) by which

the touch position was moved, or may include only coordinates information of the position at

which the pressing was performed. When the position information includes only coordinates

information, the controller 18 obtains the drag direction and the length of the dragging on the

basis of the coordinates information.

In the present exemplary embodiment, the scroll mode and the page switching mode

are used as an operation mode for an image displayed on the display screen. In the scroll

mode, the controller 18 detects the drag direction and the drag distance in a dragging operation,

and moves the display position of an enlarged image displayed on the display area 30 in

accordance with the drag direction and the drag distance. In the page switching mode, the

controller 18 switches an image in the page displayed on the display area 30 to an image of

another page in accordance with the dragging operation.

The controller 18 determines an operation mode from the scroll mode and the page

switching mode on the basis of the drag direction of a dragging operation. Specifically, in a

state in which an end portion of the display page image 40 is in contact with an end portion of
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the display area 30, when a dragging operation is performed, the controller 18 determines an

operation mode in accordance with the drag direction.

The control operation performed by the controller 18 will be described in detail below.

For example, when image data constituted by multiple pages is displayed on the touch panel

12, an image to be displayed is enlarged and displayed.

A layout of multiple pages will be described. Examples of a layout of multiple pages

include a layout in the horizontal direction and a layout in the vertical direction, on the basis of

the display area. Fig. 3 illustrates an exemplary layout in the horizontal direction. In the

example illustrated in Fig. 3, the display page image 40 which is an image to be displayed is

enlarged and displayed in the display area 30. A previous page image 42 is present as the

previous page of the display page image 40. A next page image 44 is present as the next page

of the display page image 40. In the display area 30, a part of the display page image 40 is

displayed. For example, the previous page image 42 is laid out on the left side of the display

page image 40, and the next page image 44 is laid out on the right side of the display page

image 40. Thus, when multiple pages are laid out in the horizontal direction, the controller 18

detects left-side or right-side contact in which an end portion of the display page image 40 is

in contact with an end portion of the display area 30.

Fig. 4 illustrates an exemplary layout in the vertical direction. In the example

illustrated in Fig. 4, a previous page image 42 is laid out on the upper side of the display page

image 40, and a next page image 44 is laid out on the lower side of the display page image 40.

Thus, when multiple pages are laid out in the vertical direction, the controller 18 detects

upper-side or lower-side contact in which an end portion of the display page image 40 is in

contact with an end portion of the display area 30.

The control operation performed by the controller 18 will be described below with

reference to Fig. 5 by taking image data in which pages are laid out in the horizontal direction,

as an example. In the example illustrated in Fig. 5, an end portion (image end portion 40a) in

the direction in which the next page image 44 is laid out, among the end portions of the

display page image 40 is in contact with the right end portion (display-area end portion 30a) of

the display area 30. In this state, in the case where the angle of the drag direction with respect

to the direction orthogonal to the display-area end portion 30a (virtual line 52 orthogonal to

the display-area end portion 30a) is equal to or less than a predetermined threshold angle t

and where the drag direction goes away from the display-area end portion 30a, the controller

18 selects the page switching mode. Otherwise, the controller 18 selects the scroll mode. In
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the example illustrated in Fig. 5, in the case where a touch position 50 serves as a start point

and where the drag direction is in a page-switching-mode range 54 (range equal to or smaller

than 2t), the controller 18 selects the page switching mode. In contrast, in the case where the

drag direction is in a scroll-mode range 56 (range other than the range of 2t), the controller

18 selects the scroll mode. In a state in which the right end portion (image end portion 40a) of

the display page image 40 is in contact with the right end portion (display-area end portion

30a) of the display area 30, even when a scroll operation is performed from the right side to

the left side, the display position of the display page image 40 is not moved from the right side

to the left side. Accordingly, when the drag direction is in the page-switching-mode range 54

(when the dragging operation is performed to the left side), the controller 18 selects the page

switching mode, not the scroll mode. The threshold angle t is, for example, 45. Therefore,

the page-switching-mode range 54 is a range of -45 to +45 (90). Alternatively, another

value may be used as the threshold angle t, or a user may set the threshold angle t.

In the determination of the angle of a drag direction, an error occurs if a certain degree

of drag distance (drag amount) is not obtained. Therefore, the controller 18 may determine an

operation mode when the drag distance is equal to or more than a predetermined distance

threshold Lt.

When the scroll mode is selected according to the above-described process, as

illustrated in Fig. 6, the controller 18 moves the display position of the display page image 40

which is enlarged and displayed in the display area 30, in accordance with the drag direction

and the drag distance. In contrast, when the page switching mode is selected, as illustrated in

Fig. 7, the controller 18 scrolls the page in accordance with the drag distance, and displays the

next page image 44 in the display area 30. When the page is thus scrolled, the next page

image 44 in a range according to the drag distance is gradually drawn so as to be displayed in

the display area 30. In the examples illustrated in Figs. 5 and 7, when a dragging operation to

the left side is performed, the controller 18 gradually displays the next page image 44 in the

display area 30 in accordance with the drag distance. When the display page image 40

displayed in the display area 30 is an image in the last page, the controller 18 does not scroll

the page.

As illustrated in Fig. 8, in the case where an end portion (image end portion 40b) in the

direction in which the previous page image 42 is laid out, among the end portions of the

display page image 40 is in contact with the left end portion (display-area end portion 30b) of

the display area 30, where the angle of the drag direction with respect to the direction
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orthogonal to the display-area end portion 30b (virtual line 52)is equal to or less than the

predetermined threshold angle t, and where the drag direction goes away from the display-

area end portion 30b, the controller 18 selects the page switching mode. Otherwise, the

controller 18 selects the scroll mode. When the page switching mode is selected, the

controller 18 scrolls the page in accordance with the drag distance, and displays the previous

page image 42 in the display area 30. In the example illustrated in Fig. 8, when a dragging

operation to the right side is performed, the controller 18 gradually displays the previous page

image 42 in the display area 30 in accordance with the drag distance. In a state in which the

left end portion (image end portion 40b) of the display page image 40 is in contact with the

left end portion (display-area end portion 30b) of the display area 30, even when a scroll

operation is performed from the left side to the right side, the display position of the display

page image 40 is not moved from the left side to the right side. Accordingly, when the drag

direction is in the page-switching-mode range 54 (when a dragging operation is performed to

the right side), the controller 18 select the page switching mode, not the scroll mode. When

the display page image 40 displayed in the display area 30 is an image in the first page, the

controller 18 does not scroll the page.

As described above, in a state in which the end portion in the direction in which a page

to be switched is laid out, among the end portions of the display page image 40 is in contact

with an end portion of the display area 30, when a dragging operation is performed so as to

select the page switching mode, the controller 18 displays an image in the page to be switched

in the display area 30. For example, when a user wants to switch the page, the user may

perform a scroll operation so that an end portion of the display area 30 in the direction in

which the page to be switched is laid out is in contact with an end portion of the display page

image 40, and may perform a dragging operation in this state so that the page switching mode

is selected. For example, when a user wants to switch the page to the next page image 44, the

user may perform a scroll operation so that the right end portion (image end portion 40a) of

the display page image 40 is in contact with the right end portion (display-area end portion

30a) of the display area 30 as illustrated in Fig. 5, and may perform a dragging operation in

this state so that the page switching mode is selected. Similarly, when a user wants to switch

the page to the previous page image 42, the user may perform a scroll operation so that the left

end portion (image end portion 40b) of the display page image 40 is in contact with the left

end portion (display-area end portion 30b) of the display area 30 as illustrated in Fig. 8, and

may perform a dragging operation in this state so that the page switching mode is selected.
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As another example, as illustrated in Fig. 9, when an image of another page is laid out

in the vertical direction of the display page image 40, similarly to the case in which an image

of another page is laid out in the horizontal direction, the page switching mode and the scroll

mode are switched to each other. For example, assume that the previous page image 42 is laid

out in the upper side of the display page image 40 and that the next page image 44 is laid out

in the lower side of the display page image 40. At that time, in a state in which the top end

portion (image end portion 40c) of the display page image 40 is in contact with the top end

portion (display-area end portion 30c) of the display area 30, in the case where the angle of the

drag direction with respect to the direction orthogonal to the display-area end portion 30c

(from the virtual line 52) is equal to or less than the threshold angle t and where the drag

direction goes away from the display-area end portion 30c, the controller 18 selects the page

switching mode. Otherwise, the controller 18 selects the scroll mode. In the example

illustrated in Fig. 9, when a dragging operation is performed to the lower side, the controller

18 displays the previous page image 42 in the display area 30. In a state in which the top end

portion (image end portion 40c) of the display page image 40 is in contact with the top end

portion (display-area end portion 30c) of the display area 30, even when a scroll operation is

performed from the upper side to the lower side, the display position of the display page image

40 is not moved from the upper side to the lower side. Accordingly, when the drag direction is

in the page-switching-mode range 54 (when a dragging operation is performed to the lower

side), the controller 18 selects the page switching mode, not the scroll mode. In a state in

which the bottom end portion of the display page image 40 is in contact with the bottom end

portion of the display area 30, in the case where the angle of the drag direction with respect to

the direction orthogonal to the bottom end portion of the display area 30 is equal to or less

than the threshold angle t and where the drag direction goes away from the bottom end

portion of the display area 30, the controller 18 selects the page switching mode and displays

the next page image 44 in the display area 30.

Operations performed by the image display apparatus 10 will be described with

reference to the flowchart illustrated in Fig. 10. For example, as illustrated in Fig. 5, pages are

laid out in the horizontal direction, and the display page image 40 is enlarged and displayed in

the display area 30. When a user operates the touch panel 12, the controller 18 detects the user

operation on the basis of the detection result from the touch panel 12 (in step S01) and

performs a control operation in accordance with the operation (in step S02).

If the detected operation is a "touch operation", the controller 18 sets the operation
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mode to an initial state, i.e., a state having no operation modes (in step S03). Then, the

process returns back to step S01.

If the detected operation corresponds to a "dragging operation", the controller 18

performs a control operation according to the operation mode (in step S04). If the scroll mode

is already specified as the operation mode (in step S04: scrolling), the controller 18 moves the

display position of the display page image 40 illustrated in Fig. 5 in accordance with the drag

direction and the drag distance (in step S07). Then, the process returns back to step S01. In

contrast, if the page switching mode is already specified as the operation mode (in step S04:

page switching), the controller 18 scrolls the page in accordance with the drag distance, and

displays an image in another page in the display area 30 (in step S10). Then, the process

returns back to step S01.

If either of the scroll mode and the page switching mode is not specified (in step S04:

not specified), the controller 18 determines the operation mode on the basis of whether or not

an end portion of the display page image 40 is in contact with an end portion of the display

area 30 (in step S05). For example, if an end portion of the display page image 40 is not in

contact with an end portion of the display area 30 (in step S05, NO), the controller 18 sets the

scroll mode to the operation mode (in step S06). In this case, the controller 18 moves the

display position of the display page image 40 in accordance with the drag direction and the

drag distance (in step S07). Then, the process returns back to step S01.

If an end portion of the display page image 40 is in contact with an end portion of the

display area 30 (in step S05, YES), the controller 18 determines the operation mode in

accordance with the angle of the drag direction (in step S08). For example, as illustrated in

Fig. 11A, in the case where the angle of the drag direction illustrated by using an arrow 60 is

larger than the threshold angle t and is in the scroll-mode range 56 (range other than the

range of 2t), the controller 18 sets the scroll mode to the operation mode (in step S06). In

this case, for example, as illustrated in Fig. 11B, the controller 18 moves the display position

of the display page image 40 in accordance with the drag direction and the drag distance (in

step S07). For example, as illustrated in Fig. 11A, when a dragging operation is performed in

the upper direction illustrated by using the arrow 60, the controller 18 moves the display

position of the display page image 40 in the lower direction illustrated by using an arrow 62

(performs scrolling in the down direction) as illustrated in Fig. 11B. Then, the process returns

back to step S01.

In contrast, for example, as illustrated in Fig. 12A, in the case where the angle of the
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drag direction illustrated by using an arrow 70 is equal to or less than the threshold angle t

and is in the page-switching-mode range 54 (range equal to or less than 2t), the controller 18

sets the page switching mode to the operation mode (in step S09). In this case, for example, as

illustrated in Fig. 12B, the controller 18 scrolls the page in accordance with the drag distance,

and displays an image of another page (for example, the next page image 44) in the display

area 30 (in step S10). For example, as illustrated in Fig. 12A, if a dragging operation is

performed in the left direction illustrated by using the arrow 70, the controller 18 scrolls the

page in the left direction illustrated by using an arrow 72 as illustrated in Fig. 12B, and

displays the next page image 44 in the display area 30. For example, the controller 18 scrolls

the page, and thereby displays the next page image 44 gradually in the display area 30. Then,

the process returns back to step S01.

In step S02, if a "releasing operation" is detected, the controller 18 performs a control

operation according to the operation mode (in step S11). If the page switching mode is

specified as the operation mode (in step S11: page switching), the controller 18 switches the

page on the basis of the dragging operation just before the release (in step S12). If the page is

being scrolled, the controller 18 stops scrolling the page, and switches the page. If the page

switching caused by the page scrolling is being performed, the controller 18 compares the size

of the displayed part of the display page image 40 which is being displayed in the display area

30 in the page switching with the size of the displayed part of an image of another page

(previous page image 42 or the next page image 44) which is being displayed in the display

area 30 by drawing the image through the page scrolling. If the size of the displayed part of

the display page image 40 is larger than the size of the displayed part of the image of another

page, the controller 18 may display the display page image 40 back in the display area 30. If

the size of the displayed part of the image of another page is larger than the size of the

displayed part of the display page image 40, the controller 18 may switch the page and display

the image of another page in the display area 30. The controller 18 may determine whether or

not the operation is a flick operation on the basis of the speed or the distance of the dragging

operation when a releasing operation is performed. If a flick operation is detected, the

controller 18 may switch the page regardless of the state of the page scrolling.

In contrast, in step S11, if an operation mode is not specified or if the scroll mode is

specified (in step S11: not specified or scrolling), the controller 18 ends the process. For

example, if the scroll mode is specified, the controller 18 stops scrolling. If a flick operation is

detected in the scroll mode, the controller 18 may continue scrolling in the direction in which
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the flicking is performed, and may gradually stop scrolling with lapse of time.

The above-described image display apparatus 10 determines an operation mode from

the page switching mode and the scroll mode, on the basis of the drag direction in a state in

which an end portion of the display page image 40 is in contact with an end portion of the

display area 30. Accordingly, page switching or scrolling which is performed against a user's

intention is prevented or suppressed, and the operability of a touch panel is improved. In the

present exemplary embodiment, the end portion of the display area 30 in the direction in

which a page to be switched is laid out is made in contact with an end portion of the display

page image 40, and a dragging operation is performed in this state, whereby an operation

mode is selected from the page switching mode and the scroll mode, achieving a simple

operation of selecting an operation mode intended by a user.

The operation mode is determined on the basis of the page-switching-mode range 54

(range equal to or less than 2t). Therefore, even when a user performs a dragging operation

without a clear intention, an operation against a user's intention is prevented or suppressed.

An influence on the performance of detection of coordinates which is caused by a touch panel

is reduced, causing an operation against a user's intention to be prevented or suppressed.

A first modified embodiment will be described with reference to Fig. 13. In the first

modified embodiment, images 90 and 92 of other pages are laid out in the horizontal direction

of the display page image 40, and images 94 and 96 of other pages are laid out in the vertical

direction. In a state in which either one of the left and right end portions of the display page

image 40 is in contact with a corresponding one of the left and right end portions of the

display area 30, when a dragging operation is performed, the controller 18 selects an operation

mode from the page switching mode and the scroll mode for the horizontal direction. In

contrast, in a state in which either one of the top and bottom end portions of the display page

image 40 is in contact with a corresponding one of the top and bottom end portions of the

display area 30, when a dragging operation is performed, the controller 18 selects an operation

mode from the page switching mode and the scroll mode for the vertical direction. Thus, even

when pages are laid out in the horizontal direction and the vertical direction, similarly to the

case in which pages are laid out in the horizontal direction or the vertical direction, the

operability of a touch panel is improved.

The above-described threshold angle t may be changed by a user. Thus, a condition

corresponding to a user is set. The threshold angle t may be set so that the threshold angle

used when a page is laid out in the horizontal direction is different from that used when a page
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is laid out in the vertical direction. Accordingly, a condition corresponding to the installation

condition or the like of the touch panel 12 may be set. The threshold angle t which is set on

the left side in the display area 30 may be different from that which is set on the right side.

Similarly, the threshold angle t which is set on the upper side in the display area 30 may be

different from that which is set on the lower side.

A second modified embodiment will be described with reference to Figs. 14 to 18. Fig.

14 illustrates paths of movement using user's fingers 100, 110, and 120. For example, when a

user performs a dragging operation, as illustrated by using arrows A, B, and C, the path of a

dragging operation has a shape of arc. In particular, when a user operates the touch panel 12

which is standing, the user is likely to fix his/her wrist during a dragging operation. Therefore,

the path of the dragging operation has a shape of arc. In the second modified embodiment, the

threshold angle is set depending on the path of a dragging operation. In the second modified

embodiment described below, a user performs a dragging operation with a finger of his/her

right hand.

For example, as illustrated in Fig. 15, when the right end portion (image end portion

40a) of the display page image 40 is in contact with the right end portion (display-area end

portion 30a) of the display area 30, a user tries to draw an image of the page laid out on the

right side of the display area 30 and display it. In this case, a path drawn with a user's finger is

likely to go downward. Therefore, a threshold angle t1 on the lower side of the virtual line

52 is set larger than a threshold angle t2 on the upper side of the virtual line 52 (t1 > t2).

Accordingly, in the case where a user performs a dragging operation in order to draw an image

on the right side, even when the path of the dragging operation goes downward, the angle of

the drag direction is likely to be equal to or less than the threshold angle t1, causing page

switching to be performed according to the user's intention.

As illustrated in Fig. 16, when the left end portion (image end portion 40b) of the

display page image 40 is in contact with the left end portion (display-area end portion 30b) of

the display area 30, a user tries to draw an image of the page laid out on the left side of the

display area 30 and display it. In this case, a path drawn with a user's finger is likely to go

upward. Therefore, the threshold angle t2 on the upper side of the virtual line 52 is set larger

than the threshold angle t1 on the lower side of the virtual line 52 (t2 > t1). Accordingly,

in the case where a user performs a dragging operation in order to draw an image on the left

side, even when the path of the dragging operation goes upward, the angle of the drag

direction is likely to be equal to or less than the threshold angle t2, causing page switching to
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be performed according to the user's intention.

As illustrated in Fig. 17, when the top end portion (image end portion 40c) of the

display page image 40 is in contact with the top end portion (display-area end portion 30c) of

the display area 30, a user tries to draw an image of the page laid out on the upper side of the

display area 30 and display it. In this case, a path drawn with a user's finger is likely to go

leftward. Therefore, a threshold angle t3 on the left side of the virtual line 52 is set larger

than a threshold angle t4 on the right side of the virtual line 52 (t3 > t4). Accordingly, in

the case where a user performs a dragging operation in order to draw an image on the upper

side, even when the path of the dragging operation goes leftward, the angle of the drag

direction is likely to be equal to or less than the threshold angle t3, causing page switching to

be performed according to the user's intention.

As illustrated in Fig. 18, when the bottom end portion (image end portion 40d) of the

display page image 40 is in contact with the bottom end portion (display-area end portion 30d)

of the display area 30, a user tries to draw an image of the page laid out on the lower side of

the display area 30 and display it. In this case, a path drawn with a user's finger is likely to go

rightward. Therefore, a threshold angle t4 on the right side of the virtual line 52 is set larger

than a threshold angle t3 on the left side of the virtual line 52 (t4 > t3). Accordingly, in the

case where a user performs a dragging operation in order to draw an image on the lower side,

even when the path of the dragging operation goes rightward, the angle of the drag direction is

likely to be equal to or less than the threshold angle t4, causing page switching to be

performed according to the user's intention.

The relationship of the threshold angle in the above-described second modified

embodiment is as follows.

When an image on the right side is to be drawn, the threshold angle t1 on the lower

side > the threshold angle t2 on the upper side.

When an image on the left side is to be drawn, the threshold angle t2 on the upper side

> the threshold angle t1 on the lower side.

When an image on the upper side is to be drawn, the threshold angle t3 on the left side

> the threshold angle t4 on the right side.

When an image on the lower side is to be drawn, the threshold angle t4 on the right

side > the threshold angle t3 on the left side.

When a user performs a dragging operation with a finger of his/her left hand, the
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above-described inequality signs are to be reversed. For example, information about which

hand is to be used in a dragging operation may be set in the image display apparatus 10. For

example, the setting is performed by a user. When the setting is such that a dragging operation

is to be performed with a right hand, the controller 18 performs a process by using the above-

described inequality signs. When the setting is such that a dragging operation is to be

performed with a left hand, the controller 18 performs a process by using less-than signs

obtained by reversing the above-described inequality signs.

As described above, instead of using the same threshold angle on the upper side and the

lower side or on the left side and the right side of the virtual line 52, the threshold angles on

the upper side and the lower side or on the left side and the right side are changed depending

on the direction in which page switching is performed, whereby page switching is easily

performed according to the user's intension, preventing or reducing a decrease in the usability.

When the touch panel 12 being inclined is installed, the path of a drag direction is

likely to go downward. Accordingly, the inequality, i.e., the threshold angle t1 on the lower

side > the threshold angle t2 on the upper side, may be used.

In the above-described exemplary embodiment and the first and second modified

embodiments, the case in which a touch panel is used is described. The apparatus which

receives a user operation is not limited to a touch panel, and may be a mouse. Even when a

mouse is used, the controller 18 performs a process for the page switching mode or the scroll

mode on the basis of the direction in which the position specified with a mouse is moved.

In the above-described exemplary embodiment and the first and second modified

embodiments, the example in which image data constituted by multiple pages is displayed is

described. The present exemplary embodiment is not limited to this example. For example,

when an application for viewing photographs or the like is performed, the present exemplary

embodiment may be applied. In this case, the controller 18 may perform a process for the

photograph switching mode (page switching mode) in which a photograph displayed on the

display unit 14 is switched one after another among photographs (images) or a process for the

scroll mode in which the display position of a photograph being displayed on the display unit

14 is moved.

The above-described image display apparatus 10 is achieved, for example, through

cooperation of hardware resources and software. Specifically, the image display apparatus 10

includes a processor (not illustrated) such as a central processing unit (CPU). The processor

reads out programs stored in a storage (not illustrated) and executes them, achieving the
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functions of the controller 18. The above-described programs are stored in the storage via a

recording medium, such as a compact disc (CD) or a digital versatile disc (DVD), or via a

communication unit such as a network.

The foregoing description of the exemplary embodiment of the present invention has

been provided for the purposes of illustration and description. It is not intended to be

exhaustive or to limit the invention to the precise forms disclosed. Obviously, many

modifications and variations will be apparent to practitioners skilled in the art. The

embodiment was chosen and described in order to best explain the principles of the invention

and its practical applications, thereby enabling others skilled in the art to understand the

invention for various embodiments and with the various modifications as are suited to the

particular use contemplated. It is intended that the scope of the invention be defined by the

following claims and their equivalents.
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What is claimed is:

1. An image display apparatus comprising:

a detection unit that detects a specified position on a display screen on which an image

is displayed; and

a controller that, when the specified position on the display screen is moved, performs a

page switching operation or a move operation on the basis of a movement direction in which

the specified position is moved, the page switching operation being an operation of switching

an image being displayed on the display screen to another image, the move operation being an

operation of moving a display position of the image being displayed on the display screen.

2. The image display apparatus according to Claim 1,

wherein, when an end portion of the image being displayed on the display screen is in

contact with an end portion of a display area of the display screen, the controller performs the

page switching operation or the move operation on the basis of the movement direction in

which the specified position is moved.

3. The image display apparatus according to Claim 1 or 2,

wherein the controller performs the page switching operation if a condition is satisfied,

and the controller performs the move operation if the condition is not satisfied, the condition

being that an angle of the movement direction with respect to a direction orthogonal to the end

portion of the display area which is in contact with the end portion of the image is equal to or

less than a predetermined threshold angle and that the movement direction goes away from the

end portion of the display area which is in contact with the end portion of the image.

4. An image display program causing a computer to execute a process for

displaying an image, the process comprising:

detecting a specified position on a display screen on which an image is displayed; and

when the specified position on the display screen is moved, performing a page

switching operation or a move operation on the basis of a movement direction in which the

specified position is moved, the page switching operation being an operation of switching an

image being displayed on the display screen to another image, the move operation being an

operation of moving a display position of the image being displayed on the display screen.
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5. An image display method comprising:

detecting a specified position on a display screen on which an image is displayed; and

when the specified position on the display screen is moved, performing a page

switching operation or a move operation on the basis of a movement direction in which the

specified position is moved, the page switching operation being an operation of switching an

image being displayed on the display screen to another image, the move operation being an

operation of moving a display position of the image being displayed on the display screen.


