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made to the second image is included in the first image.



Description

Title of Invention: INFORMATION PROCESSING APPARATUS,

INFORMATION PROCESSING METHOD, AND PROGRAM
Technical Field

[0001] The present disclosure relates to an information processing apparatus, an information

processing method, and a program.

The present application claims priority from Japanese Patent Application No.

2012-069501 filed March 26, 2012, the disclosure of which is hereby incorporated

herein by reference.

Background Art
[0002] In recent years, due to the progress in image recognition technology, it has become

possible to recognize various objects included in images produced by image pickup of

a real space, for example, as well as the positions and postures of such objects. Such

object recognition technologies are used for example in a technology called AR

(Augmented Reality) which presents the user with additional information by

overlaying information onto images of a real space. As one example of AR technology,

JP 2003-256876A discloses a technique displaying an image of a virtual object

produced by modeling a real object, such as a piece of furniture, overlaid on an image

of a real space to make it easier for the user to try different arrangements of furniture

or the like.

Citation List

Patent Literature
[0003] PTL 1: JP 2003-256876A

Summary

Technical Problem
[0004] By using the AR technology described above, it is also possible to operate an image

on another apparatus included in an image produced by image pickup of a real space.

However, a technology for improving operability in such a situation has yet to be

proposed.

[0005] For this reason, the present disclosure aims to provide a novel and improved in

formation processing apparatus, information processing method, and program capable

of improving operability when operating an image on another apparatus displayed in

an image.

Solution to Problem
[0006] According to an embodiment of the present disclosure, an information processing



apparatus may include an image receiving unit configured to receive a first image

displayed on a display monitor; a display control unit configured to display a second

image on a display unit, wherein the second image comprises at least a portion of the

first image; and a switching control unit configured to select one of: a synchronous

mode and an asynchronous mode, wherein in the synchronous mode, the first image is

synchronized with the second image such that an alteration made to the second image

is included in the first image.

[0007] According to an embodiment of the present disclosure, a method for processing an

image may include receiving a first image, wherein the first image is displayed on a

display monitor; displaying a second image on a display unit, wherein the second

image comprises at least a portion of the first image; and selecting one of: a syn

chronous mode and an asynchronous mode, wherein in the synchronous mode, the first

image is synchronized with the second image such that an alteration made to the

second image is included in the first image.

[0008] According to an embodiment of the present disclosure, a program may be encoded on

a non-transitory computer-readable medium that, when executed by a processor,

performs a method including receiving a first image, wherein the first image is

displayed on a display monitor; displaying a second image on a display unit, wherein

the second image comprises at least a portion of the first image; and selecting one of: a

synchronous mode and an asynchronous mode, wherein in the synchronous mode, the

first image is synchronized with the second image such that an alteration made to the

second image is included in the first image.

Advantageous Effects of Invention
[0009] According to the above embodiments of the present disclosure, it is possible to

improve operability when operating an image on another apparatus displayed within an

image.

Brief Description of Drawings
[0010] [fig. 1]Fig. 1 is a diagram useful in explaining an overview of a first embodiment of the

present disclosure.

[fig.2]Fig. 2 is a simplified block diagram showing the functional configuration of a

terminal apparatus according to the first embodiment of the present disclosure

[fig.3A]Fig. 3A is a diagram useful in explaining an example of a switching process

according to the first embodiment of the present disclosure.

[fig.3B]Fig. 3B is a diagram useful in explaining an example of the switching process

according to the first embodiment of the present disclosure.

[fig.4]Fig. 4 is a flowchart showing the processing for the example in Figs. 3A and 3B.

[fig.5A]Fig. 5A is a diagram useful in explaining an example of a switching process



according to the second embodiment of the present disclosure.

[fig.5B]Fig. 5B is a diagram useful in explaining an example of the switching process

according to the second embodiment of the present disclosure.

[fig.5C]Fig. 5C is a diagram useful in explaining an example of a switching process

according to the second embodiment of the present disclosure.

[fig.6]Fig. 6 is a flowchart showing the processing for the example in Figs. 5A to 5C.

[fig.7A]Fig. 7A is a diagram useful in explaining an example of a switching process

according to the third embodiment of the present disclosure.

[fig.7B]Fig. 7B is a diagram useful in explaining an example of the switching process

according to the third embodiment of the present disclosure.

[fig.7C]Fig. 7C is a diagram useful in explaining an example of the switching process

according to the third embodiment of the present disclosure.

[fig.8]Fig. 8 is a flowchart showing the processing for the example in Figs. 7A to 7C.

[fig.9]Fig. 9 is a block diagram useful in explaining the hardware configuration of an

information processing apparatus.

Description of Embodiments
[001 1] Hereinafter, preferred embodiments of the present disclosure will be described in

detail with reference to the appended drawings. Note that, in this specification and the

appended drawings, structural elements that have substantially the same function and

structure are denoted with the same reference numerals, and repeated explanation of

these structural elements is omitted.

[0012] The following description is given in the order indicated below.

1. First Embodiment

1-1. Overview

1-2. Apparatus Configuration

1-3. Example of Switching Process

2. Second Embodiment

3. Third Embodiment

4. Other Embodiments

5. Supplement

[00 13] 1. First Embodiment

1-1. Overview

First, an overview of a first embodiment of the present disclosure will be described

with reference to Fig. 1. Note that this overview also applies to the other embodiments

of the present disclosure described later.

[0014] Fig. 1 is a diagram useful in explaining an overview of the present embodiment. As

shown in Fig. 1, the present embodiment relates to a terminal apparatus 100 (one



example of an "information processing apparatus") and a display apparatus 200. The

terminal apparatus 100 acquires a picked-up image of a real space including the

display apparatus 200 and, based on the picked-up image, displays an image 151 on a

display unit 150. As described later, the terminal apparatus 100 includes a function for

recognizing objects included in a picked-up image, and is capable of using the result of

object recognition for the picked-up image when displaying the image 151.

[0015] Meanwhile, the display apparatus 200 includes a display screen 250 and has an

image 251 (one example of a "first image") displayed on the display screen 250. Since

the display apparatus 200 is included in the picked-up image acquired by the terminal

apparatus 100, the image 251 displayed on the display screen 250 is also included in

the picked-up image. The terminal apparatus 100 recognizes the display screen 250

and the image 251 from the picked-up image and displays a virtual image 153 (one

example of a "second image") corresponding to the image 251 in the image 151. Note

that the virtual image 153 may be produced by drawing the image 251 included in the

picked-up image in its picked-up state or may be redrawn using the result of object

recognition on the picked-up image.

[0016] The terminal apparatus 100 is an apparatus that is usually operated while being held

by the user, such as a mobile phone (or smartphone), a tablet PC (personal computer),

a mobile game console, or a media player. The display apparatus 200 is an apparatus

that is mainly used in a placed state without being held, such as a television set, a

desktop or notebook PC, or a PC monitor. However, the embodiments of the present

disclosure are not limited to such examples. As an alternative example, both the

terminal apparatus 100 and the display apparatus 200 may be smartphones.

[0017] As described above, the terminal apparatus 100 has a function for recognizing

objects included in a picked-up image. In the illustrated example, the terminal

apparatus 100 recognizes the display screen 250 and the image 251 included in the

picked-up image. This means that the terminal apparatus 100 is capable of acquiring an

operation of the virtual image 153 in the image 151 and changing the virtual image 153

in the same way as when the same operation is carried out on the actual image 251, for

example.

[0018] For example, by converting coordinates on the display unit 150 to coordinates on the

display screen 250, the terminal apparatus 100 is capable of assigning the same

functions as GUI (Graphical User Interface) components (such as buttons, links, and

scroll bars) in the image 251 to GUI components included in the virtual image 153. In

this case, if the user carries out an operation, such as pressing, tapping, dragging or

flicking a GUI component included in the virtual image 153, via a touch panel

provided on the display unit 150, the virtual image 153 will change in the same way as

when the same operation is carried out on a GUI component in the image 251.



[0019] When changing the virtual image 153 in this way, the terminal apparatus 100 may

have the present image 251 synchronized with the virtual image 153, or may not do so.

That is, the operation modes of the terminal apparatus 100 may include a synchronous

mode where the image 251 is synchronized with the virtual image 153 and an asyn

chronous mode where the image 251 is not synchronized with the virtual image 153.

Note that in the present specification, the expression "synchronizing images" refers to

having a plurality of images drawn so that there is correspondence between the images.

As one example, if the image 251 and the virtual image 153 are synchronized, a

change in the image 251 may be reflected in a change in the virtual image 153. In the

same way, a change in the virtual image 153 may be reflected in the image 251.

[0020] Next, an example of synchronous mode will be described with reference to (a) in Fig.

1 and an example of asynchronous mode will be described with reference to (b) in Fig.

1.

[0021] In (a) showing an example of synchronous mode, picked-up images are displayed as

real-time video images on the display unit 150 of the terminal apparatus 100. As one

example, if a user operation of a GUI component of the virtual image 153 has been

acquired by the terminal apparatus 100, the terminal apparatus 100 changes the virtual

image 153 in accordance with the operation, converts the information about the

operation to information about an operation of a GUI component in the image 251, and

transmits the converted information to the display apparatus 200. The display

apparatus 200 then changes the image 251 based on the received information. Alter

natively, the terminal apparatus 100 may transmit information of an image that has

been changed in accordance with the operation to the display apparatus 200.

[0022] Meanwhile, if a user operation of a GUI component of the image 251 has been

acquired at the display apparatus 200, the display apparatus 200 changes the image 251

in accordance with the operation. Here, as one example, the terminal apparatus 100

may recognize the change in the image 251 in the picked-up image and change the

virtual image 153 in the same way as the image 251. Alternatively, the display

apparatus 200 may transmit information on the operation to the terminal apparatus 100

and the terminal apparatus 100 may change the virtual image 153 based on the

received information.

[0023] In (b) in Fig. 1 showing an example of asynchronous mode, a picked-up image at a

given time is displayed as a snapshot (still image) on the display unit 150 of the

terminal apparatus 100. Here, as one example, if a user operation of a GUI component

of the virtual image 153 has been acquired at the terminal apparatus 100, the terminal

apparatus 100 changes the virtual image 153 in accordance with the operation but does

not transmit information to the display apparatus 200. As a result, the virtual image

153 changes independently of the present image 251.



[0024] Meanwhile, if a user operation of a GUI component of the image 251 has been

acquired at the display apparatus 200, the display apparatus 200 changes the image 251

in accordance with the operation. Here, as one example, the terminal apparatus 100

may recognize the change in the image 251 in the picked-up image but does not reflect

the recognition result in the virtual image 153. Alternatively, in asynchronous mode

the terminal apparatus 100 may not carry out recognition for the image 251 in the

picked-up image.

[0025] Note that a process that switches from synchronous mode to asynchronous mode is

also referred to as "checking out". As one example, when synchronous mode has been

set as shown in (a) described above, checking out occurs when the terminal apparatus

100 detects some type of trigger and switches to asynchronous mode as shown in (b).

Due to checking out, it becomes possible for the virtual image 153 that was previously

synchronized with the image 251 to freely change independently of the image 251.

[0026] Meanwhile, two types of processing, namely "checking in" and "discarding changes",

are available as processes that switch from asynchronous mode to synchronous mode.

As one example, when asynchronous mode has been set as shown in (b) described

above, there is a switch to synchronous mode as shown in (a) when the terminal

apparatus 100 detects some type of trigger. In asynchronous mode, since the virtual

image 153 may change independently of the present image 251, in some cases the

virtual image 153 and the image 251 will not correspond at the time of the switch. In

such cases, a process that changes the image 251 to display the same image as the

virtual image 153 is referred to as "checking in". Meanwhile, a process that changes

the virtual image 153 to display the same image as the image 251 is referred to as

"discarding changes".

[0027] Such switching between synchronous mode and asynchronous mode may occur

many times during operation of the terminal apparatus 100, for example. For this

reason, the switching between synchronous mode and asynchronous mode should

preferably be realized by an easy and more intuitive operation. The first embodiment

of the present disclosure described below includes a configuration that realizes such

switching.

[0028] 1-2. Apparatus Configuration

Next, the apparatus configuration of the first embodiment of the present disclosure

will be described with reference to Fig. 2. Note that the apparatus configuration is the

same in the other embodiments of the present disclosure.

[0029] Fig. 2 is a block diagram schematically showing the functional configuration of a

terminal apparatus according to the present embodiment. As shown in Fig. 2, the

terminal apparatus 100 includes an image pickup unit 110 (one example of a "picked-

up image acquiring unit"), an object recognition unit 120, a display control unit 130, a



switching control unit 140, a display unit 150, a communication unit 160, and an

operation unit 170. Out of such components, the object recognition unit 120, the

display control unit 130, and the switching control unit 140 are realized for example by

a CPU (Central Processing Unit), a RAM (Random Access Memory), and a ROM

(Read Only Memory) of the terminal apparatus 100 operating according to a program

stored in a storage apparatus or a removable recording medium.

[0030] Image Pickup Unit

The image pickup unit 110 is realized by an image pickup apparatus incorporated in

or connected to the terminal apparatus 100, for example, and acquires picked-up

images. The image pickup unit 110 may output the picked-up images as video images

or may output the picked-up images as still images. As described earlier, the display

screen 250 of the display apparatus 200 which displays the image 251 is included in

such picked-up images. The image pickup unit 110 provides image data on the

acquired picked-up images to the object recognition unit 120.

[003 1] Object Recognition Unit

The object recognition unit 120 recognizes objects included in the picked-up images

using image data provided from the image pickup unit 110. As one example, the object

recognition unit 120 matches a set of feature points extracted from a picked-up image

against the form of objects defined by model data. The object recognition unit 120 may

match image data such as a symbol mark or a text label defined by the model data

against a picked-up image. Also, the object recognition unit 120 may match feature

amounts of an image of an existing object defined by the model data against feature

amounts extracted from a picked-up image.

[0032] Note that the model data includes data defining the forms of various objects, image

data such as specified symbol marks or text labels attached to each object, and data of

a feature amount set extracted from an existing image for each object. As one example,

the model data is acquired from a model database stored in a storage apparatus. Alter

natively, the model data may be acquired from a network via the communication unit

160.

[0033] Here, the object recognition unit 120 recognizes the display screen 250 included in a

picked-up image and the image 251 displayed on the display screen 250. Recognition

of the image 251 may be executed by searching the content of the image 251, for

example. As one example, if the image 251 is a web page displayed on a browser, the

object recognition unit 120 searches for the URL (Uniform Resource Locator) of the

web page and a URI (Uniform Resource Identifier) showing an operation state of the

web page. By acquiring HTML (Hyper Text Markup Language) information from a

URL, it is possible to redraw the virtual image 153 in the image 151, for example.

[0034] Also, the object recognition unit 120 uses information such as the HTML described



above to match regions in the image 151 with GUI components of the image 251 (that

is, a markup process is carried out for the image 151). By doing so, it becomes possible

to operate the virtual image 153 using GUI components in the same way as the image

251.

[0035] As another example, if the image 251 is an image of an operation screen of a

television set or the like, as one example the terminal apparatus 100 may acquire in

formation on the GUI components included in the operation screen from the display

apparatus 200 and carry out the markup process for the image 151 in the same way as

the example described above.

[0036] Display Control Unit

The display control unit 130 displays the image 151 on the display unit 150 based on

image data of the picked-up image acquired from the image pickup unit 110. As

described earlier, the virtual image 153, which corresponds to the image 251

recognized from the picked-up image, is included in the image 151. The display

control unit 130 may display the image 151 as an image where some type of additional

information has been overlaid on the picked-up image. For example, the display

control unit 130 may use the recognition result for the image 251 provided by the

object recognition unit 120 to redraw the content of the image 251 and overlay the

redrawn content on the picked-up image as the virtual image 153. Note that as

described earlier, the display control unit 130 may change the virtual image 153 on

display in accordance with a user operation of a GUI component in the virtual image

153 acquired by the operation unit 170, for example.

[0037] The display control unit 130 may also control the displaying of the image 251 on the

display apparatus 200 via the communication unit 160. For example, if synchronous

mode has been set, the display control unit 130 may reflect a change in the virtual

image 153 due to a user operation in the image 251. In the same way, if synchronous

mode has been set, the display control unit 130 may reflect a change in the image 251

in the virtual image 153 by redrawing the virtual image 153 corresponding to the

change in the image 251.

[0038] In addition, the display control unit 130 may have various notifications relating to

synchronous mode and asynchronous mode displayed on the display unit 150 or the

display screen 250. For example, the display control unit 130 may have the display

screen 250 display a display notifying that synchronous mode has been set. If a switch

between synchronous mode and asynchronous mode has occurred due to processing by

the switching control unit 140 described later, the display control unit 130 may have

one or both of the display unit 150 and the display screen 250 display a warning

showing that switching will occur or a display giving notification that switching has

occurred.



[0039] Switching Control Unit

The switching control unit 140 switches between synchronous mode where the image

251 is synchronized with the virtual image 153 and asynchronous mode where the

image 251 is not synchronized with the virtual image 153. As one example, the

switching control unit 140 switches between synchronous mode and asynchronous

mode in accordance with the position or size of the display screen 250 (or the image

251) in a picked-up image that has been recognized by the object recognition unit 120.

Alternatively, the switching control unit 140 may switch between the synchronous

mode and the asynchronous mode if a specified user operation has been acquired by

the operation unit 170.

[0040] Display Unit

The display unit 150 is realized by an LCD (Liquid Crystal Display), an organic EL

(Electro-Luminescence) display, or the like that for example the terminal apparatus

100 includes as an output apparatus or is connected to the terminal apparatus 100 as an

externally connected appliance. The display unit 150 is not limited to a flat-panel

display and may be an HMD (Head Mount Display), for example. The display unit 150

displays the image 151 in accordance with control by the display control unit 130.

[0041] Communication Unit

The communication unit 160 is realized as an interface for a communication

apparatus which is incorporated or connected to the terminal apparatus 100, for

example. The communication unit 160 communicates with the display apparatus 200

via such communication apparatus. When synchronizing the image 251 to the virtual

image 153, the communication unit 160 transmits information relating to a user

operation for the virtual image 153 or the content of the virtual image 153 to the

display apparatus 200. Also, the communication unit 160 may transmit, to the display

apparatus 200, information for having a display notifying that synchronous mode has

been set, a display warning that a switch between synchronous mode and asynchronous

mode will occur, or a display notifying that a switch has occurred displayed in the

image 251.

[0042] Operation Unit

The operation unit 170 acquires a user operation and is realized by various types of

input apparatus, such as a touch panel or a button or buttons, provided in the terminal

apparatus 100 or connected to the terminal apparatus 100 as an externally connected

appliance. The operation unit 170 acquires a user operation of a GUI component in the

virtual image 153 displayed on the display unit 150, for example, and provides in

formation on the user operation to the display control unit 130. The operation unit 170

may also be used to acquire a user operation for having the switching control unit 140

switch between the synchronous mode and the asynchronous mode.



[0043] 1-3. Example of Switching Process

Next, an example of the switching process between synchronous mode and asyn

chronous mode according to the first embodiment of the present disclosure will be

described with reference to Figs. 3A, 3B, and 4. Figs. 3A and 3B are diagrams useful

in explaining an example of a switching process according to the present embodiment.

Fig. 4 is a flowchart showing processing for the example in Figs. 3A and 3B.

[0044] In the example described below, the switching control unit 140 of the terminal

apparatus 100 switches from synchronous mode to asynchronous mode in accordance

with a user operation.

[0045] Fig. 3A shows stages from a state where synchronous mode is set up to a checking

out of the virtual image 153 according to a user operation (a) in Fig. 3A shows a state

where synchronous mode is set, that is, the display of the present image 251 is syn

chronized to the display of the virtual image 153. In this state, as shown in (b), the user

makes a long press on the display unit 150 (it is assumed here that the terminal

apparatus 100 includes a touch panel as the operation unit 170).

[0046] In addition, as shown in (c), the user moves the terminal apparatus 100 while

continuing the long press. Such movement of the terminal apparatus 100 can be

detected by a sensor such as an acceleration sensor provided in the terminal apparatus

100, for example. At this time, the switching control unit 140 switches from syn

chronous mode to asynchronous mode. Meanwhile, the display control unit 130

converts the image 151 at the time in (b) to a snapshot. For this reason, at time (c), the

image 151 will be in the same state as at time (b) regardless of any change in the

picked-up images due to movement of the terminal apparatus 100.

[0047] Here, the display control unit 130 may have one or both of the display unit 150 and

the display screen 250 display a display warning that a switch from synchronous mode

to asynchronous mode will occur or a display notifying that switching has occurred.

[0048] As one example, when the user has made a long press on the display unit 150 at time

(b), the display control unit 130 may have one or both of the display unit 150 and the

display screen 250 display a message giving warning of switching. Also, when a

switch to asynchronous mode has been carried out at time (c), the display control unit

130 may have one or both of the display unit 150 and the display screen 250 display a

message giving notification that asynchronous mode has been set. Note that the

displaying of messages will also be described later in the second embodiment.

[0049] Fig. 3B shows how the display of the virtual image 153 changes due to a user

operation in asynchronous mode after checking out. (a) shows a state where a virtual

image 153a, which is the same as an image 251a that was displayed on the display

apparatus 200 in Fig. 3A, is displayed. In this way, even when asynchronous mode is

set, there can be cases where the same image is displayed in the image 251a and the



virtual image 153a.

[0050] Here, as one example, if a user operation such as pressing, dragging, or flicking has

been carried out on a GUI component of the virtual image 153a, the virtual image 153a

changes to a virtual image 153b such as that shown in (b) in accordance with the user

operation. Since asynchronous mode has been set, the change from the virtual image

153a to the virtual image 153b is not reflected in the image 251a displayed on the

display apparatus 200.

[005 1] Processing Flow

In the processing flow shown in Fig. 4, first, the object recognition unit 120 of the

terminal apparatus 100 recognizes objects included in a picked-up image (step S101).

Next, the switching control unit 140 determines whether the display screen 250

appears in the picked-up image based on the result of object recognition (step S103).

[0052] Here, if it is determined that the display screen 250 appears in the picked-up image,

the switching control unit 140 sets synchronous mode (step S105). The switching

control unit 140 may set synchronous mode if the image 251 appears in a specified

region, for example at or near the center, of the picked-up image. Here, the display

control unit 130 may have one or both of the display unit 150 and the display screen

250 display a notification showing that synchronous mode has been set (step S107).

[0053] In a state where synchronous mode has been set, the switching control unit 140 de

termines whether a specified user operation has been acquired by the operation unit

170 or the like (step S109). In the present embodiment, the specified user operation is

moving the terminal apparatus 100 in a state where a long press is being made on the

image 151. Note that the specified user operation is not limited to this example and

may be any other user operation, such as a simple long press or tap, dragging the

virtual image 153, or pressing a GUI button displayed on the image 151 or a hardware

button of the terminal apparatus 100.

[0054] In step S109, when it is determined that a specified user operation has been acquired,

the switching control unit 140 switches from synchronous mode to asynchronous mode

(step Sill). Here, the display control unit 130 may have one or both of the display unit

150 and the display screen 250 display a notification of asynchronous mode (step

S113).

[0055] According to the first embodiment of the present disclosure described above, syn

chronous mode and asynchronous mode for the image 251 and the virtual image 153

are switched by a distinct operation made by the user. Accordingly, as one example,

switching between synchronous mode and asynchronous mode is performed as desired

by the user, which improves operability when operating an image (the virtual image

153) on another apparatus displayed within an image (the image 151).

[0056] 2. Second Embodiment



Next, an example of a switching process between synchronous mode and asynchronous

mode according to a second embodiment of the present disclosure will be described

with reference to Figs. 5A to 5C and Fig. 6. Figs. 5A to 5C are diagrams useful in ex

plaining an example of a switching process according to the present embodiment. Fig.

6 is a flowchart showing the processing for the example in Figs. 5A to 5C.

[0057] In the following example, the switching control unit 140 of the terminal apparatus

100 switches between synchronous mode and asynchronous mode in accordance with

the region of the display screen 250 in the picked-up image.

[0058] Fig. 5A shows a state where synchronous mode, where the present image 251 is syn

chronized with the virtual image 153, is set. As shown in the image 151, the display

screen 250 displaying the image 251 appears large at or near the center of the picked-

up image. In this case, the switching control unit 140 sets synchronous mode. For this

reason, if the virtual image 153 changes according to a user operation of the terminal

apparatus 100, such changes are also reflected in the image 251.

[0059] If synchronous mode is set as shown in Fig. 5A, the display control unit 130 may

have the display unit 150 of the terminal apparatus 100 display a message 155 showing

that synchronous mode has been set. In the same way, the display control unit 130 may

also have the display screen 250 of the display apparatus 200 display a message 255

showing that synchronous mode is set.

[0060] Fig. 5B shows a state where preparations are made for a switch from synchronous

mode to asynchronous mode. As shown in (a), the user makes a long press on the

display unit 150 (it is assumed here that the terminal apparatus 100 includes a touch

panel as the operation unit 170).

[0061] In addition, as shown in (b), the user moves the terminal apparatus 100 while

continuing the long press. Due to the movement of the terminal apparatus 100, the

image 251 moves away from the center of the picked-up images. In this type of

situation, the switching control unit 140 prepares for a switch from synchronous mode

to asynchronous mode. Meanwhile, the display control unit 130 converts the image

151 at time (b) to a snapshot. For this reason, at a following time (c) (not shown), re

gardless of the change in the picked-up images due to the movement of the terminal

apparatus 100, the image 151 will be in the same state as at time (b).

[0062] As described later, in the present embodiment, by subsequently moving the display

screen 250 out of the frame of the picked-up images, there is a switch from syn

chronous mode to asynchronous mode. That is, the switch to asynchronous mode

depends on the position of the display screen 250 in the picked-up images. For this

reason, as shown in the drawings, the display control unit 130 may display a live

preview image (a real-time picked-up image) 161 including the display screen 250 on

the display unit 150 so as to be transparently overlaid on the image 151.



[0063] In this way, according to the present embodiment, the display control unit 130

displays the region of the display screen 250 included in the picked-up images on the

display unit 150 together with the virtual image 153 which is fixed at a position at a

certain time (i.e., is a snapshot). By doing so, while displaying the virtual image 153 as

a snapshot at a position on the display unit 150 that is easy for the user to operate, it is

possible to enable the user to recognize the present position of the display screen 250,

which makes an operation of switching from synchronous mode to asynchronous mode

easier and more intuitive.

[0064] The display control unit 130 may have the display unit 150 of the terminal apparatus

100 display a message 157 warning that synchronous mode will be terminated. Also,

although not illustrated, in the same way the display control unit 130 may also have the

display screen 250 of the display apparatus 200 on display a warning that synchronous

mode will be terminated.

[0065] Fig. 5C shows a state where the switching from synchronous mode to asynchronous

mode has been completed. As shown in the live preview image 161, at this time the

image 251 has been moved away from the range of the picked-up image, leaving only

an end part of the image 251. In this case, the switching control unit 140 switches from

synchronous mode to asynchronous mode. That is, the switching control unit 140

switches from synchronous mode to asynchronous mode if the region of the display

screen 250 is not included in a specified region of a picked-up image. In the present

embodiment, the specified region of the picked-up images is at or near the center of the

picked-up images.

[0066] At this time, the display control unit 130 may have the display unit 150 of the

terminal apparatus 100 display a message showing that there has been a switch from

synchronous mode to asynchronous mode. In the same way, the display control unit

130 may also have the display screen 250 of the display apparatus 200 display a

message 259 showing that there has been a switch from synchronous mode to asyn

chronous mode.

[0067] If the switching control unit 140 has completed the switching from synchronous

mode to asynchronous mode, the display control unit 130 may end the displaying of

the live preview image 161 that is transparently overlaid on the image 151.

[0068] Processing Flow

In the processing flow shown in Fig. 6, first the switching control unit 140 of the

terminal apparatus 100 sets synchronous mode (step S201). After this, a specified user

operation is acquired by the operation unit 170 or the like (step S203). Note that the

processing thus far is the same as the processing in steps S101 to S109 in Fig. 4, for

example.

[0069] When the specified operation has been acquired in step S203, the switching control



unit 140 determines whether the display screen 250 appears at or near the center of a

picked-up image (step S205). As examples, this determination may determine whether

the entire display screen 250 is included in a picked-up image or may determine

whether at least a specified proportion of the display screen 250 is included in the

picked-up image. In addition, the switching control unit 140 may determine whether

the display screen 250 included in the picked-up image is a specified size or larger.

[0070] If it has been determined in step S205 that the display screen 250 appears at or near

the center of the picked-up image, the switching control unit 140 has synchronous

mode maintained (step S207). Here, the display control unit 130 may display the live

preview image 161 transparently overlaid on the image 151 (step S209).

[0071] Next, the switching control unit 140 determines whether the display screen 250 is

about to move out of the frame from the picked-up image (step S21 1). Here, the ex

pression "the display screen 250 is about to move out of the frame from the picked-up

image" refers to a state where the display screen 250 is moving away from the state

where "the display screen 250 appears at or near the center of a picked-up image"

mentioned in step S205 described above. Accordingly, as examples, the determination

in step S21 1 may determine whether the display screen 250 has approached the edge of

the picked-up image or whether the proportion of the part of the display screen 250

included in the picked-up image has fallen to close to a specified proportion. The de

termination described above may also determine whether the display screen 250 has

become smaller in the picked-up image.

[0072] If it has been determined in step S21 1 that the display screen 250 has moved out of

the frame of the picked-up images, the display control unit 130 may have one or both

of the display unit 150 and the display screen 250 display a warning about switching to

asynchronous mode (step S213). As one example, the warning about switching to

asynchronous mode may be a message such as the message 157 shown in the example

in Fig. 5B.

[0073] After this, the switching control unit 140 repeats the determination (step S205) of

whether the display screen 250 appears at or near the center of the picked-up image.

[0074] If it has been determined in step S205, that the image 251 does not appear at or near

the center of the picked-up image, the switching control unit 140 switches from syn

chronous mode to asynchronous mode (step S215). Here, the display control unit 130

may have one or both of the display unit 150 and the display screen 250 display noti

fication that switching to asynchronous mode has been carried out (step S217). As one

example, such notification may be a message such as the message 159 and the message

259 shown in the example in Fig. 5C.

[0075] According to the second embodiment of the present disclosure described above,

switching between synchronous mode and asynchronous mode is carried out auto-



matically according to how the display screen 250 appears in the picked-up images.

Accordingly, as one example, it is possible for the user to intuitively recognize the

timing of switches between synchronous mode and asynchronous mode, which

improves the operability when operating an image (the virtual image 153) on another

apparatus displayed within an image (the image 151).

[0076] Note that although the switching control unit 140 switches from synchronous mode

to asynchronous mode if the region of the display screen 250 is not included in a

specified region of a picked-up image in the embodiment described above, in the same

way it is also possible to realize an embodiment where the switching control unit 140

switches from asynchronous mode to synchronous mode if the region of the display

screen 250 is included in a specified region of a picked-up image.

[0077] 3. Third Embodiment

Next, an example of a switching process between synchronous mode and asyn

chronous mode according to a third embodiment of the present disclosure will be

described with reference to Figs. 7A to 7C and Fig. 8. Figs. 7A to 7C are diagrams

useful in explaining an example of a switching process according to the present em

bodiment. Fig. 8 is a flowchart showing the processing for the example in Figs. 7A to

7C.

[0078] In the example below, the switching control unit 140 of the terminal apparatus 100

switches between synchronous mode and asynchronous mode in accordance with a

region of the display screen 250 included in a picked-up image.

[0079] Fig. 7A shows stages from a state where asynchronous mode is set until a specified

user operation is acquired. At (a), since asynchronous mode, where the display of the

present image 251 is not synchronized with the display of the virtual image 153, is set,

an image 251a displayed on the display apparatus 200 and a virtual image 153b in the

image 151 displayed on the terminal apparatus 100 have different contents. The image

151 is also a snapshot in the same way as in the example in Fig. 5A. This means that

the virtual image 153 is displayed fixed at the position when checking out occurred, for

example, and such position differs to the positions of the display screen 250 and the

image 251 in the picked-up images.

[0080] In this state, as shown in (b), the user makes a long press on the display unit 150 (it is

assumed here that the terminal apparatus 100 includes a touch panel as the operation

unit 170).

[0081] Fig. 7B shows a state after a long press operation by the user. When a long press

operation has been carried out, the display control unit 130 displays a region corre

sponding to the display screen 250 included in the real-time picked-up images (live

preview images) transparently overlaid on the image 151 as a target region 163. As

examples, the target region 163 may be displayed as an icon as shown in Fig. 7B or



may be shown by transparently overlaying the real-time picked-up image (live preview

image) itself.

[0082] In this way, in the present embodiment the display control unit 130 displays the

virtual image 153 at a position that is fixed at a certain time (i.e., as a snapshot) and

also displays the region (target region 163) of the display screen 250 included in the

picked-up image on the display unit 150. By doing so, while displaying the virtual

image 153 as a snapshot at a position on the display unit 150 that is easy for the user to

operate, it is possible to enable the user to recognize the present position of the display

screen 250, which makes an operation of switching from asynchronous mode to syn

chronous mode easier and more intuitive.

[0083] Fig. 7C shows a state where the user has moved the terminal apparatus 100, resulting

in the virtual image 153b coinciding with the target region 163. In the present em

bodiment, this results in a switch from asynchronous mode to synchronous mode. That

is, the switching control unit 140 switches from asynchronous mode to synchronous

mode if the region (the target region 163) of the display screen 250 in the picked-up

image and the region of the virtual image 153 satisfy a specified relationship. In the

present embodiment, the specified relationship between the regions is a state where at

least a specified proportion of the regions overlap.

[0084] More specifically, in a state where the target region 163 is displayed, the switching

control unit 140 detects the size of the region whether the virtual image 153b and the

target region 163 overlap in the image 151. If at least a specified proportion of the

virtual image 153b and the target region 163 overlap, the switching control unit 140

switches from asynchronous mode to synchronous mode. In the illustrated example, at

such time the display control unit 130 executes, via the communication unit 160, a

checking-in process that changes the display of the display screen 250 from the image

251a to the image 251b that is the same as the virtual image 153b.

[0085] Processing Flow

In the processing flow shown in Fig. 8, first the switching control unit 140 sets asyn

chronous mode (step S301). Note that the processing up to the setting of asynchronous

mode in step S201 may be processing such as that described above in the first or

second embodiments, for example.

[0086] When asynchronous mode has been set, the switching control unit 140 determines

whether a specified user operation has been acquired (step S303). Here, in the example

in Fig. 7A, the specified user operation is a long press of the display unit 150. Note that

the specified user operation may be any other user operation in the same way as in the

first embodiment described above.

[0087] If it is determined in step S303 that a specified user operation has been acquired, the

display control unit 130 has the target region 163 displayed on the display unit 150



(step S305). Here, the display control unit 130 may display a warning about switching

to synchronous mode on one or both of the display unit 150 and the display screen 250.

[0088] In the state where the target region 163 is displayed, the switching control unit 140

determines whether the virtual image 153 displayed in the image 151 has been placed

so as to coincide with the target region 163 (step S307). As described above, this deter

mination may be carried out by determining whether at least a specified proportion of

the virtual image 153b and the target region 163 overlap. That is, the virtual image 153

and the target region 163 do not need to be placed so as to entirely coincide.

[0089] If it has been determined in step S307 that the virtual image 153 and the target region

163 have been placed so as to coincide, the switching control unit 140 switches from

asynchronous mode to synchronous mode (step S309). Here, the display control unit

130 may display a notification of synchronous mode on one or both of the display unit

150 and the display screen 250.

[0090] According to the third embodiment of the present disclosure described above,

switching is carried out between synchronous mode and asynchronous mode for the

image 251 and the virtual image 153 according to a distinct user operation and the

procedure for switching the mode is intuitively shown to the user. Accordingly, the op-

erability when operating an image (the virtual image 153) on another apparatus shown

within an image (the image 151) is improved.

[0091] Note that although the switching control unit 140 switches from asynchronous mode

to synchronous mode in the embodiment described above when a region (the target

region 163) of the display screen 250 in the picked-up images and the region of the

virtual image 153 satisfy a specified relationship, it is possible in the same way to

realize an embodiment where the switching control unit 140 switches from syn

chronous mode to asynchronous mode when a region (the target region 163) of the

display screen 250 in the picked-up images and the region of the virtual image 153 do

not satisfy a specified relationship.

[0092] 4. Other Embodiments

Note that the embodiments of the present disclosure are not limited to those

described above and can be subjected to various modifications as shown in the

examples described below.

[0093] As one example, the setting of synchronous mode and asynchronous mode by the

switching control unit 140 of the terminal apparatus 100 may be limited to setting on

the display apparatus 200. For example, if it is inconvenient to have the image 251 of

the display apparatus 200 changed by an operation at the terminal apparatus 100, the

display apparatus 200 may be set so that checking out is essential when operating the

virtual image 153 at the terminal apparatus 100. In such case, the switching control

unit 140 may switch from synchronous mode to asynchronous mode when an



operation has been acquired, i.e., with any user operation of the virtual image 153 as

the "specified user operation".

[0094] As another example, if a plurality of terminal apparatuses 100 are present and the

image 251 displayed on the display apparatus 200 has been checked out at a certain

terminal apparatus 100a, to prevent conflict between check- ins, the display apparatus

200 may prohibit both operations of the virtual image 153 in synchronous mode by

another terminal apparatus 100b and checking out of the image 251 at the other

terminal apparatus 100b.

[0095] As another example, the terminal apparatus 100 may check in and check out with a

plurality of display apparatuses 200. As one example, the terminal apparatus 100 may

check out with an image 251c displayed on a first display apparatus 200c as a virtual

image 153c and then check in for an image 25 Id displayed on a second display

apparatus 200d. In such case, the image 25 Id on the second display apparatus 200d is

changed to the same image as the image 251c on the first display apparatus 200c.

[0096] The modes set by the switching control unit 140 are not limited to the synchronous

mode and the asynchronous mode described above. As one example, the switching

control unit 140 may set a neutral mode as an initial setting. In neutral mode, the

displaying (indication) of the virtual image 153 included in the image 151 of the

terminal apparatus 100 changes in accordance with the display of the present image

251. In this case, the switching control unit 140 may select synchronous mode or asyn

chronous mode when a user operation of the virtual image 153 has been acquired.

[0097] As described above in the embodiments, various triggers may be used to have the

switching control unit 140 switch between synchronous mode and asynchronous mode.

As examples, the triggers may be the position or size of the display screen 250 (or the

image 251) included in the picked-up images, a user operation of a GUI component in

the virtual image 153, a user operation of a hardware operation unit such as a button on

the terminal apparatus 100, switching of applications displayed as the image 251, and

the relationship between the relative postures (positions) of the terminal apparatus 100

and the display apparatus 200.

[0098] Out of the examples given above, the following are conceivable examples of when

the switching control unit 140 switches between synchronous mode and asynchronous

mode with the relationship between the relative postures (positions) of the terminal

apparatus 100 and the display apparatus 200 as a trigger. As a first example, the

switching control unit 140 may set synchronous mode when the image 251 is included

in the picked-up image in a state that is close to the image 251 being viewed from in

front and may set asynchronous mode when the image 251 is included in the picked-up

image in a state where the image 251 is being viewed at an angle. As another example

the switching control unit 140 may switch between synchronous mode and asyn-



chronous mode in accordance with an angle of rotation (expressed as "upright",

"sideways", "inclined" or the like) of the image 251 included in the picked-up image

relative to a standard posture.

[0099] Also, although the position at which the virtual image 153 is to be disposed in order

to switch modes from asynchronous mode to synchronous mode is displayed in the

third embodiment described above, the same display may be used when switching

from synchronous mode to asynchronous mode. As one example, in the first em

bodiment described above, the region of an edge part of the image 151 where the

virtual image 153 is placed to cause a switch from synchronous mode to asynchronous

mode may be displayed in a different state to other regions.

[0100] Note that although examples where the terminal apparatus 100 functions as an in

formation processing apparatus have been described in the above embodiments, as

another example the display apparatus 200 may function as an information processing

apparatus. In such case, the switching between whether the image 251 is to be syn

chronized with the virtual image 153 is carried out at the display apparatus 200 side.

[0101] Also, a third apparatus that differs to the terminal apparatus 100 and the display

apparatus 200 may function as an information processing apparatus. In such case, the

third apparatus has a function for controlling the displays of both the terminal

apparatus 100 and the display apparatus 200, for example. Such third apparatus may

for example be a server apparatus connected via a network to the terminal apparatus

100 and the display apparatus 200. Note that such server apparatus does not need to be

realized by a single apparatus. For example, by operating cooperatively via a network,

the resources of a plurality of apparatuses may realize the functions of the server

apparatus.

[0102] Also, the above embodiments of the present disclosure may be realized by a method

executed by an information processing apparatus such as that described above, a

program for causing an information processing apparatus to function, and a recording

medium on which such program is recorded.

[0103] 5. Supplement

<Hardware Configuration>

Finally, with reference to Fig. 9, a description will be made of a hardware con

figuration of the information processing apparatus 900 capable of realizing the in

formation processing apparatus such as the terminal apparatus 100 according to the

embodiments of the present disclosure. Fig. 9 is a block diagram illustrating a

hardware configuration of the information processing apparatus.

[0104] The information processing device 900 includes a CPU (Central Processing Unit)

901, ROM (Read Only Memory) 903, and RAM (Random Access Memory) 905.

Further, the information processing device 900 may include a host bus 907, a bridge



909, an external bus 9 11, an interface 913, an input device 915, an output device 917, a

storage device 919, a drive 921, a connection port 923, and a communication device

925. The information processing device 900 may include a processing circuit such as

DSP (Digital Signal Processor) in addition to or instead of the CPU 901.

[0105] The CPU 901 functions as an arithmetic processing unit and a control unit, and

controls the entire operation within the information processing device 900 or a part

thereof in accordance with various programs recorded on the ROM 903, the RAM 905,

the storage 919, or the removable recording medium 927. The ROM 903 stores

programs, operation parameters, and the like used by the CPU 901. The RAM 905

temporarily stores programs used in the execution of the CPU 901, parameters that

change as appropriate during the execution, and the like. The CPU 901, the ROM 903,

and the RAM 905 are mutually connected by a host bus 907 constructed from an

internal bus such as a CPU bus. Further, the host bus 907 is connected to the external

bus 911 such as a PCI (Peripheral Component Interconnect/Interface) via the bridge

909.

[0106] The input device 915 is a device used by a user such as, for example, a mouse, a

keyboard, a touch panel, a button, a switch, or a lever. The input device 915 may be,

for example, a remote control device that uses infrared rays or other radio waves, or an

external connection device 929 such as a portable phone corresponding to the

operation of the information processing device 900. The input device 915 includes an

input control circuit that generates an input signal based on information input by a user

and outputs the input signal to the CPU 901. The user can, by operating the input

device 915, input various data to the information processing device 900 or instruct the

information processing device 900 to perform a processing operation.

[0107] The output device 917 includes a device that can visually or audibly inform a user of

the acquired information. The output device 917 can be, for example, a display device

such as an LCD (liquid crystal display), a PDP (Plasma Display Panel,) an organic EL

(Electro-Luminescence) display; an audio output device such as a speaker or

headphones; or a printer device. The output device 917 outputs the result obtained

through the processing of the information processing device 900 as text or video such

as an image or as sound such as voice or audio.

[0108] The storage device 919 is a device for storing data, constructed as an example of a

storage unit of the information processing device 900. The storage device 919 includes,

for example, a magnetic storage device such as HDD (Hard Disk Drive), a semi

conductor storage device, an optical storage device, or a magneto-optical storage

device. This storage device 929 includes, for example, programs or various data

executed by the CPU 901 or various data acquired from the outside.

[0109] The drive 921 is a reader/writer for a removable recording medium 927 such as a



magnetic disk, an optical disc, a magneto-optical disk, or semiconductor memory, and

is incorporated in or externally attached to the information processing device 900. The

drive 921 reads information recorded on a removable recording medium 927 that is

mounted, and outputs the information to the RAM 905. The drive 921 also writes in

formation to the removable recording medium 927 that is mounted.

[0110] The connection port 923 is a port for directly connecting a device to the information

processing device 900. The connection port 923 can be, for example, a USB (Universal

Serial Bus) port, an IEEE 1394 port, or a SCSI (Small Computer System Interface)

port. In addition, the connection port 923 may be an RS232C port, an optical audio

terminal, or a HDMI (High-Definition Multimedia Interface) port. When the external

connection device 929 is connected to the connection port 923, the information

processing device 900 and the external connection device 929 can exchange various

data.

[0111] The communication device 925 is, for example, a communication interface including

a communication device or the like for connection to a communications network 931.

The communication device 925 can be, for example, a wired or wireless LAN (Local

Area Network) or a communication card for Bluetooth (registered trademark) or

WUSB (Wireless USB). Alternatively, the communication device 925 may be a router

for optical communication, a router for ADSL (Asymmetric Digital Subscriber Line),

or a modem for various communication. The communication device 925 transmits or

receives signals or the like via the Internet or to/from other communication devices, for

example, using a predetermined protocol such as TCP/IP. In addition, the commu

nications network 931 connected to the communication device 925 is a network

connected by wire or wirelessly, and is, for example, the Internet, a home LAN,

infrared communication, radio wave communication, or satellite communication.

[01 12] The image pickup device 933 is, for example, an apparatus which captures a real

world and generates a captured image by using image sensor such as CCD (Charge

Coupled Device) or CMOS (Complementary Metal Oxide Semiconductor) and various

components such as lens for picking up a subject image to the image sensor. The image

device 933 may be configured to pick up still images or moving images.

[0113] The sensor 935 may be various types of sensors such as an acceleration sensor, a

gyro sensor, a geomagnetic sensor, an optical sensor, and an acoustic sensor. The

sensor 935 acquires information related to the state of an information processing

apparatus 900 such as the shape of housing of the information processing apparatus

900 and information related to surrounding environment of the information processing

apparatus 900 such as brightness or noise in surroundings of the information

processing apparatus 900. Moreover, the sensor 935 may include a GPS (Global Po

sitioning System) sensor which receives a GPS signal and measures latitude, longitude



and altitude of the apparatus.

[0114] An example of the hardware configuration of the information processing apparatus

900 has been described. The respective components described above may be

configured using general purpose elements, and may be configured by hardware spe

cialized to the function of the respective components. Such configurations can be ap

propriately changed according to the technical level at the time of implementing the

present embodiments.

[0115] Although preferred embodiments of the present disclosure are described in detail

above with reference to the appended drawings, the disclosure is not limited thereto. It

should be understood by those skilled in the art that various modifications, com

binations, sub-combinations and alterations may occur depending on design re

quirements and other factors insofar as they are within the scope of the appended

claims or the equivalents thereof.

[0116] Additionally, the present technology may also be configured as below.

(1) An information processing apparatus including:

an image receiving unit configured to receive a first image displayed on a display

monitor; a display control unit configured to display a second image on a display unit,

wherein the second image comprises at least a portion of the first image; and

a switching control unit configured to select one of: a synchronous mode and an

asynchronous mode, wherein in the synchronous mode, the first image is synchronized

with the second image such that an alteration made to the second image is included in

the first image.

(2) The information processing apparatus according to (1), wherein the alteration is

made to the second image in response to user input.

(3) The information processing apparatus according to (1), wherein display in

formation is displayed on the display unit, wherein the display information comprises

at least one of: information that indicates that the synchronous mode is set, information

that indicates a change between the synchronous mode and the asynchronous mode

will occur, and information that indicates a change between the synchronous mode and

the asynchronous mode has occurred.

(4) The information processing apparatus according to (1), further comprising a com

munication unit configured to communicate display information to the display monitor,

wherein the display information comprises at least one of: information that indicates

that the synchronous mode is set, information that indicates a change between the syn

chronous mode and the asynchronous mode will occur, and information that indicates a

change between the synchronous mode and the asynchronous mode has occurred.

(5) The information processing apparatus according to (1), further comprising a com

munication unit configured to communicate information associated with the alteration



to the display monitor.

(6) The information processing apparatus according to (1), wherein in the asyn

chronous mode, in the event that the second image is altered, the first image is not syn

chronized with the second image.

(7) The information processing apparatus according to (1), wherein the switching

control unit is configured to select the synchronous mode in the event that a particular

object appears in the second image.

(8) The information processing apparatus according to (7), further comprising an

object recognition unit configured determine if the particular object appears in the

second image, wherein in response to the object recognition unit identifying the

particular object in the second image, the switching control unit selects the syn

chronous mode.

(9) The information processing apparatus according to (8), wherein the particular

object is at least a portion of the display monitor.

(10) The information processing apparatus according to (1), wherein the switching

control unit is configured to select the asynchronous mode in the event that a particular

object does not appear in the second image.

(11) The information processing apparatus according to (1), wherein, in the event that

the switching control unit selects one of: the synchronous mode and the asynchronous

mode, at least one of the display monitor and the display unit displays an indication of

the selected mode.

(12) The information processing apparatus according to (1), wherein the first image is

captured.

(13) The information processing apparatus according to (1), wherein the first image is

captured by an external device.

(14) The information processing apparatus according to (1), wherein, in response to

user input received on the display unit, the switching control unit selects one of: the

synchronous mode and the asynchronous mode.

(15) The information processing apparatus according to (1), wherein, in response to an

elapsed predetermined period of time, the switching control unit selects one of: the

synchronous mode and the asynchronous mode.

(16) The information processing apparatus according to (1), wherein, in response to

movement of the first image, the switching control unit selects one of: the synchronous

mode and the asynchronous mode.

(17) The information processing apparatus according to of claim (1), wherein, in

response to movement of the information processing apparatus, the switching control

unit selects one of: the synchronous mode and the asynchronous mode.

(18) The information processing apparatus according to (1), wherein, in response to



movement of the information processing apparatus causing the second image to

overlap at least a portion of the first image, the switching control unit selects the syn

chronous mode.

(19) A method for processing an image, the method including:

receiving a first image, wherein the first image is displayed on a display monitor;

displaying a second image on a display unit, wherein the second image comprises at

least a portion of the first image; and selecting one of: a synchronous mode and an

asynchronous mode, wherein in the synchronous mode, the first image is synchronized

with the second image such that an alteration made to the second image is included in

the first image.

(20) A program encoded on a non-transitory computer-readable medium that, when

executed by a processor, performs a method, the method including:

receiving a first image, wherein the first image is displayed on a display monitor;

displaying a second image on a display unit, wherein the second image comprises at

least a portion of the first image; and selecting one of: a synchronous mode and an

asynchronous mode, wherein in the synchronous mode, the first image is synchronized

with the second image such that an alteration made to the second image is included in

the first image.

(21) An information processing apparatus including:

a picked-up image acquiring unit acquiring a picked-up image in which a display

screen displaying a first image is included;

a display control unit causing a display unit to display a second image corresponding to

the first image recognized from the picked-up image; and

a switching control unit switching between a synchronous mode where the first image

is synchronized with the second image and an asynchronous mode where the first

image is not synchronized with the second image.

(22) The information processing apparatus according to (21),

wherein the switching control unit switches between the synchronous mode and the

asynchronous mode according to a region of the display screen in the picked-up image.

(23) The information processing apparatus according to (22),

wherein the switching control unit switches between the synchronous mode and the

asynchronous mode according to whether the region of the display screen is included

in a specified region in the picked-up image.

(24) The information processing apparatus according to (23),

wherein the switching control unit switches between the synchronous mode and the

asynchronous mode according to whether the region of the display screen is positioned

at or near a center of the picked-up image.

(25) The information processing apparatus according to (22),



wherein the switching control unit switches between the synchronous mode and the

asynchronous mode based on a relationship between the region of the display screen

and a region of the second image.

(26) The information processing apparatus according to (25),

wherein the switching control unit switches between the synchronous mode and the

asynchronous mode according to whether at least a specified proportion of the region

of the display screen and the region of the second image overlap.

(27) The information processing apparatus according to any one of (22) to (26),

wherein the display control unit displays the second image at a position fixed at a

given time and also causes the display unit to display the region of the display screen

included in the picked-up image.

(28) The information processing apparatus according to (27),

wherein the display control unit displays the second image at a position fixed when a

specified user operation was acquired.

(29) The information processing apparatus according to (21),

wherein the switching control unit is operable when a specified user operation has been

acquired, to switch between the synchronous mode and the asynchronous mode.

(30) The information processing apparatus according to (21),

wherein the switching control unit switches between the synchronous mode and the

asynchronous mode in accordance with a relationship between relative postures of an

image pickup apparatus that acquires the picked-up image and a display apparatus

including the display screen.

(31) The information processing apparatus according to any one of (31) to (30),

wherein the display control unit causes the display unit to display one of a display

warning that switching between the synchronous mode and the asynchronous mode

will occur and a display notifying that switching has occurred.

(32) The information processing apparatus according to any one of (31) to (31),

wherein the display control unit causes the display screen to display one of a display

warning that switching between the synchronous mode and the asynchronous mode

will occur and a display notifying that switching has occurred.

(33) The information processing apparatus according to any one of (31) to (32),

wherein the display control unit causes one of the display unit and the display screen to

display a display notifying that the synchronous mode is set.

(34) The information processing apparatus according to any one of (31) to (33),

wherein the display control unit is operable when the synchronous mode has been set,

to have a change in the second image reflected in the first image.

(35) The information processing apparatus according to any one of (31) to (34),

wherein the display control unit is operable when the synchronous mode has been set,



to have a change in the first image reflected in the second image.

(36) The information processing apparatus according to any one of (31) to (35),

further including a communication unit communicating with a display apparatus

including the display screen.

(37) An information processing method including:

acquiring a picked-up image in which a display screen displaying a first image is

included;

causing a display unit to display a second image corresponding to the first image

recognized from the picked-up image; and

switching between a synchronous mode where the first image is synchronized with the

second image and an asynchronous mode where the first image is not synchronized

with the second image.

(38) A program for causing a computer to realize:

a function acquiring a picked-up image in which a display screen displaying a first

image is included;

a function causing a display unit to display a second image corresponding to the first

image recognized from the picked-up image; and

a function switching between a synchronous mode where the first image is syn

chronized with the second image and an asynchronous mode where the first image is

not synchronized with the second image.

Reference Signs List
100 Terminal apparatus

110 Image pickup unit

120 Object recognition unit

130 Display control unit

140 Switching control unit

150 Display unit

160 Communication unit

170 Operation unit

200 Display apparatus

250 Display screen

251 Image (first image)

151 Image (second image)

153 Virtual image

161 Live preview image

163 Target region
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Claims
An information processing apparatus comprising:

an image receiving unit configured to receive a first image displayed on

a display monitor;

a display control unit configured to display a second image on a display

unit, wherein the second image comprises at least a portion of the first

image; and

a switching control unit configured to select one of: a synchronous

mode and an asynchronous mode, wherein in the synchronous mode,

the first image is synchronized with the second image such that an al

teration made to the second image is included in the first image.

The information processing apparatus of claim 1, wherein the alteration

is made to the second image in response to user input.

The information processing apparatus of claim 1, wherein display in

formation is displayed on the display unit, wherein the display in

formation comprises at least one of: information that indicates that the

synchronous mode is set, information that indicates a change between

the synchronous mode and the asynchronous mode will occur, and in

formation that indicates a change between the synchronous mode and

the asynchronous mode has occurred.

The information processing apparatus of claim 1, further comprising a

communication unit configured to communicate display information to

the display monitor, wherein the display information comprises at least

one of: information that indicates that the synchronous mode is set, in

formation that indicates a change between the synchronous mode and

the asynchronous mode will occur, and information that indicates a

change between the synchronous mode and the asynchronous mode has

occurred.

The information processing apparatus of claim 1, further comprising a

communication unit configured to communicate information associated

with the alteration to the display monitor.

The information processing apparatus of claim 1, wherein in the asyn

chronous mode, in the event that the second image is altered, the first

image is not synchronized with the second image.

The information processing apparatus of claim 1, wherein the switching

control unit is configured to select the synchronous mode in the event

that a particular object appears in the second image.



PCT/JP2013/001963

The information processing apparatus of claim 7, further comprising an

object recognition unit configured determine if the particular object

appears in the second image, wherein in response to the object

recognition unit identifying the particular object in the second image,

the switching control unit selects the synchronous mode.

The information processing apparatus of claim 8, wherein the particular

object is at least a portion of the display monitor.

The information processing apparatus of claim 1, wherein the switching

control unit is configured to select the asynchronous mode in the event

that a particular object does not appear in the second image.

The information processing apparatus of claim 1, wherein, in the event

that the switching control unit selects one of: the synchronous mode

and the asynchronous mode, at least one of the display monitor and the

display unit displays an indication of the selected mode.

The information processing apparatus of claim 1, wherein the first

image is captured.

The information processing apparatus of claim 1, wherein the first

image is captured by an external device.

The information processing apparatus of claim 1, wherein, in response

to user input received on the display unit, the switching control unit

selects one of: the synchronous mode and the asynchronous mode.

The information processing apparatus of claim 1, wherein, in response

to an elapsed predetermined period of time, the switching control unit

selects one of: the synchronous mode and the asynchronous mode.

The information processing apparatus of claim 1, wherein, in response

to movement of the first image, the switching control unit selects one

of: the synchronous mode and the asynchronous mode.

The information processing apparatus of claim 1, wherein, in response

to movement of the information processing apparatus, the switching

control unit selects one of: the synchronous mode and the asynchronous

mode.

The information processing apparatus of claim 1, wherein, in response

to movement of the information processing apparatus causing the

second image to overlap at least a portion of the first image, the

switching control unit selects the synchronous mode.

A method for processing an image, the method comprising:

receiving a first image, wherein the first image is displayed on a display

monitor;
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displaying a second image on a display unit, wherein the second image

comprises at least a portion of the first image; and

selecting one of: a synchronous mode and an asynchronous mode,

wherein in the synchronous mode, the first image is synchronized with

the second image such that an alteration made to the second image is

included in the first image.

[Claim 20] A program encoded on a non-transitory computer-readable medium

that, when executed by a processor, performs a method, the method

comprising:

receiving a first image, wherein the first image is displayed on a display

monitor;

displaying a second image on a display unit, wherein the second image

comprises at least a portion of the first image; and

selecting one of: a synchronous mode and an asynchronous mode,

wherein in the synchronous mode, the first image is synchronized with

the second image such that an alteration made to the second image is

included in the first image.
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