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Description

INFORMATION PROCESSING DEVICE, INFORMATION PROCESSING

METHOD, AND INFORMATION PROCESSING COMPUTER PROGRAM

PRODUCT

Technical Field

[0001]

The present technique relates to an information

processing device, an information processing method, and

an information processing computer program product.

Background Art

[0002]

Conventionally, in the field of image and video,

there is a technique in which main subjects that move by

every image of plural frame images continuously shot are

each extracted and the extracted moving main subjects are

attached to and combined with any other still image. By

combining the moving main subjects with the still image,

a new synthetic moving image is created and reproduction

thereof becomes possible.

[0003]'

In order to be used for creation of such a

synthetic moving image and so forth, an image processing



device that extracts a moving main subject from a

processing target image has been proposed (Patent

Document 1 ) .

Prior Art Document

Patent Document

[0004]

Patent Document 1 : Japanese Patent Laid-open No.

2011-35636

Summary

Technical Problem

[0005]

The synthetic moving image also has a variety of

kinds. In recent years, a technique referred to as a so-

called "moving photograph" or the like, which is an image

in which only one part continues to move in a still image,

is attracting attention. To create the moving photograph,

besides extraction of a moving subject, understanding of

the period of the motion of the subject and so forth is

necessary. Furthermore, complicated programming, image

processing, and so forth need to be executed. It is

desired that these kinds of necessary processing can be

executed by simple operation and interface.

[0006]



So, an object of the present technique is to

provide an information processing device, an information

processing method, and an information processing program

that are capable of easily creating a so-called moving

photograph .

Technical Solution

[0007]

An information processing device, method and computer

program product provide mechanisms for making a moving

photograph. The information processing apparatus includes

a moving area detector configured to detect a moving area

in consecutive images of a processing target image group.

The processing target image group includes a base image

and a plurality of reference images. A display controller

causes the base image to be displayed along with each of

the plurality of reference images in succession.

Advantageous Effect

[0008]

According to the present technique, a so-called

moving photograph can be easily created.

Brief Description of Drawings

[0009]



FIG. 1 is a block diagram showing the configuration

of an information processing device according to a first

embodiment of the present technique.

FIG. 2 is a diagram showing one example of the

pattern of the whole screen motion of a subject obtained

for each of blocks configuring an image.

FIG. 3 is a diagram for explaining a technique for

detecting a periodicity of the motion of the subject.

FIG. 4 is a diagram showing one example of images

input to the information processing device.

FIG. 5 is a diagram showing one example of a base

image and reference images extracted from the input

images by an image extractor.

FIG. 6 is a diagram for explaining a moving area

detected from the base image and the reference images.

FIG. 7 is a diagram for explaining display

processing executed by a display controller.

FIG. 8 is a block diagram showing the configuration

of an information processing device according to a second

embodiment of the present technique.

FIG. 9 is a diagram for explaining processing by a

motion compensation section.

FIG. 10 is a diagram for explaining the processing

by the motion compensation section.

FIG. 11 is block diagram showing the configuration



of an information processing device according to a third

embodiment of the present technique .

FIG. 12 is a diagram for explaining a user

interface .

FIG. 13 is a diagram for explaining the user

interface .

FIG. 14 is a diagram for explaining processing by a

user input processor and display control carried out by

the display controller based on information set by the

user input processor.

Detailed Description

[0010]

Embodiments of the present technique will be

described below with reference to the drawings. However,

the present technique is not limited to only the

following embodiments. The description will be made in

the following order.

<1. First Embodiment>

[1-1. Configuration of Information Processing Device]

[1-2. Processing by Information Processing Device]

<2 . Second Embodiment>

[2-1. Configuration of Information Processing Device]

[2-2. Processing by Information Processing Device]

<3 . Third Embodiment >



[3-1. Configuration of Information Processing Device]

[3-2. Processing by Information Processing Device]

<4 . Modification Examples>

[0011]

<1. First Embodiment >

[1-1. Configuration of Information Processing Device]

FIG. 1 is a block diagram showing the configuration

of an information processing device 10 according to the

present technique. The information processing device 10

is composed of e.g. a CPU (Central Processing Unit), a

RAM (Random Access Memory) , a ROM (Read Only Memory) , and

so forth and is realized by running of a predetermined

program. In the ROM, a program that is read and operated

by the CPU and so forth is stored. The RAM is used as a

work memory of the CPU. The CPU executes various kinds of

processing in accordance with the program stored in the

ROM and issues a command to thereby function as an image

extractor 11, a moving area detector 13, a repetition

period detector 12, a display controller 14, and an

output shaping section 15.

[0012]

However, the information processing device 10 is

not only realized by the program but may be realized as a

dedicated device obtained by combining hardware having

the respective functions of the image extractor 11, the



moving area detector 13, the repetition period detector

12, the display controller 14, and the output shaping

section 15.

[0013]

The information processing device 10 according to

the present technique executes processing of creating an

image referred to as a so-called "moving photograph" or

the like, in which only one part moves in an image and

the part other than this one part remains still. In the

present specification, explanation will be so made that

such an image is called the moving photograph.

[0014]

Images are input to the image extractor 11 from the

external. The input images may be plural still images

acquired by continuous shooting or plural frame images

configuring a moving image. The image extractor 11

extracts, from these plural input images, one image

(hereinafter, referred to as the base image) that

configures an area fixedly displayed in a moving

photograph (hereinafter, referred to as the fixed area)

and serves as the basis of the moving photograph.

[0015]

Furthermore, the image extractor 11 extracts plural

images (hereinafter, referred to as the reference images)

for configuring an area that is so displayed as to be



moved in the moving photograph (hereinafter, referred to

as the moving area) . The extracted base image and

reference images are supplied to the moving area detector

13 and the repetition period detector 12. In the

following description, the series of consecutive images

composed of one base image and plural reference images

will be referred to as the "processing target image

group ."

[0016]

When the input images are plural still images

acquired by continuous shooting, it is possible that the

extraction of the base image and the reference images is

so performed that the first image is deemed as the base

image and a predetermined number of images as the second

and subsequent images are deemed as the reference images

for example.

[0017]

Furthermore, when the input images are plural frame

images configuring a moving image, it is possible that

the extraction of the base image and the reference images

is so performed that the first frame image is deemed as

the base image and a predetermined number of frame images

as the second and subsequent frame images are deemed as

the reference images. While the number of base images is

one, the number of reference images may be any as long as



it is a plural number. The number of images extracted as

the reference images in the image extractor 11 may be set

in advance by default or the user may be allowed to set

and change it to an arbitrary number.

[0018]

Moreover, an input section that accepts an input

from the user may be connected to the information

processing device 10 and the base image and the reference

images may be extracted in accordance with user' s

specifying input via this input section.

[0019]

Next, the repetition period detector 12 will be

explained. The repetition period detector 12 detects a

periodicity of the action of a subject from the

processing target image group composed of one base image

and plural reference images. When the processing target

image group has a periodicity, the motion of the subject

peculiar to the moving photograph can be realized if the

base image and the reference images are continuously

displayed (loop reproduction) in such a manner that this

period is repeated. The repetition period detector 12

detects the periodicity with which the loop reproduction

appears to be performed with the least sense of

discomfort. The repetition period detector 12 is

equivalent to the period detector in the scope of claims.



[0020]

There are various methods as the method for

detecting a periodicity from the processing target image

group. For example, first, each of the base image and the

respective reference images is divided into plural blocks

and a motion vector is obtained for each of the blocks by

block matching. It is possible that the size of the block

is set to e.g. a 16 16 size. However, the size of the

block is not limited thereto and may be an arbitrary size.

Alternatively, it can be arbitrarily set depending on the

size of the image etc.

[0021]

Then, about the base image, one motion vector that

is dominant in the whole image is decided from the motion

vectors of all blocks. This one dominant motion vector

will be referred to as the "whole screen motion." For

example, it is possible that the center value or the

average value of the motion vectors in units of the block

is employed as the whole screen motion or the most common

motion vector in terms of the number is employed as the

whole screen motion.

[0022]

Then, the residual between the whole screen motion

of the base image and the motion vector about each block

of the reference images is obtained. Then, if the



residuals are represented on a graph in such a manner

that the ordinate indicates the residual of the motion

vector and the abscissa indicates the time of the

reference image from the base image, a graph like those

shown in FIG. 2 is obtained about each block of the

reference images.

[0023]

When a subject moves in accordance with the whole

screen motion, the graph about the block configuring this

subject is one in which the residual is uniformly low

like that shown in FIG. 2A. Furthermore, the graph about

a block configuring a subject that moves but has no

periodicity in its motion is one in which no periodicity

exists and the residual has an irregular change like that

shown in FIG. 2B.

[0024]

On the other hand, the graph about a block

configuring a subject that moves with a periodicity is

one in which the magnitude of the residual regularly

changes at a constant interval like that shown in FIG. 2C.

The graphs shown in FIG. 2A to FIG. 2C are just what

shows one example of the shape of the graph and do not

necessarily have the shapes shown in FIG. 2A to FIG. 2C.

[0025]

Then, about each of the obtained graphs, the



waveform of the graph is shifted in the progressive

direction of the time from the base image. Due to this,

because there is a periodicity in the waveform of the

graph of FIG. 2C, if the waveform of the graph is shifted

in the progressive direction of the time from the base

image as shown in FIG. 3B, the original waveform and the

shifted waveform substantially overlap with each other as

shown in FIG. 3C. The amount x of movement of the

waveform at the timing when the waveforms overlap is the

repetition period of this block. FIG. 3A is the same as

the graph shown in FIG. 2C. In graphs like those shown in

FIG. 2A and FIG. 2B, the waveforms do not overlap no

matter how much the waveform is shifted in the

progression direction of the clock and therefore a

repetition period is not detected.

[0026]

Furthermore , as another method for obtaining the

repetition period, there is e.g. a method in which plural

minimal points having the minimal values on the graph are

obtained and the time differences are taken between the

minimal points close to each other in terms of the time

to take the average value thereof. Alternatively,

decomposition into frequency components may be performed

by using a technique of the discrete Fourier transform or

so forth and the frequency whose coefficient is the



largest may be employed as the repetition period.

[0027]

By such processing, the block having a periodicity

and the repetition period can be obtained. This

processing is executed about all reference images. The

repetition period is defined by the number of images.

When one repetition period is configured by one base

image and five reference images, the repetition period is

six images .

[0028]

When plural repetition periods are present in one

reference image (for example when a person reciprocating

to the left and right and a clock pendulum swinging to

the left and right are present) , the subject having the

larger occupation area in the reference image, of the

subjects configured by blocks having a common repetition

period, is employed as the repetition period for example.

That is, when there are plural subjects configured by

blocks having a periodicity, the period of the larger

subject is detected as the repetition period. This can be

carried out by comparing the subjects configured by

blocks having the repetition period with each other by

the number of blocks. This is because it is considered

that, in the moving photograph creation, the user will

desire to move a more eye-catching, large subject to



create a moving photograph that gives a profound

impression to those who see it.

[0029]

However, not only the period of the larger subject

is detected as the repetition period but the period of a

small subject may be detected as the repetition period.

Furthermore, the configuration may be so made that, when

plural repetition periods are detected, this is noticed

to the user and the user can select the repetition period.

[0030]

Next, the moving area detector 13 will be explained.

The moving area detector 13 executes processing of

estimating and detecting an area moving in consecutive

base image and reference images (moving area) as the area

desired to be moved in a moving photograph by the user.

The moving area can be detected by using the repetition

period obtained by the repetition period detector 12 . The

block whose repetition period obtained on a block-by-

block basis is the same as the repetition period of the

whole image is deemed as a block suitable for repeated

reproduction, and the area configured by this block is

employed as the moving area. The area other than the

moving area in the image serves as the fixed area, in

which the subject does not move.

[0031]



Next, the display controller 14 will be explained.

The display controller 14 controls image displaying in an

external display section connected to the information

processing device 10 based on the detection result of the

repetition period detector 12 and the moving area

detector 13. The display controller 14 carries out the

display control to continuously reproduce the base image

for the fixed area. Furthermore, for the moving area, the

display controller 14 carries out the display control to

repeatedly reproduce the images from the base image to

the reference images by the repetition period obtained by

the repetition period detector 12. Thereby, the input

images are displayed as a moving photograph in which only

the subject of the moving area moves whereas the subject

in the fixed area makes no movement.

[0032]

Examples of the display section include LCD (Liquid

Crystal Display) , PDP (Plasma Display Panel) , and organic

EL (Electro Luminescence) display.

[0033]

Next, the output shaping section 15 will be

explained. The output shaping section 15 executes

predetermined image processing such as rendering

processing to thereby output, as data of a moving

photograph, the processing target image group displayed



as the moving photograph by control by the display

controller 14. Examples of the format of the output data

include gif (Graphics Interchange Format) , animation gif ,

and MPEG (Moving Picture Experts Group) . The output

moving photograph data can be reproduced in apparatus

having a display section, such as personal computer,

smartphone, cellular phone, and digital camera, similarly

to normal image data, moving image data, etc. Furthermore,

it can be reproduced also on Internet browsers.

[0034]

[1-2. Processing by Information Processing Device]

Next, moving photograph creation processing by the

information processing device 10 configured in the above-

described manner will be explained. The explanation will

be made by taking as an example the case in which plural

images shown in FIG. 4 are input as the input images. In

the input images, a person moves from the left to the

right in the image. Moreover, the pendulum of the clock

on the upper right part in the image periodically swings

to the left and right.

[0035]

Furthermore, as shown in FIG. 5 , the image

extractor 11 employs the first image as the base image

from this input image group and extracts five images

subsequent to it as the reference images (reference image



A to reference image E ) . Five as the number of reference

images is just exemplification. As described above, the

number of reference images may be set by default or the

user may be allowed to set an arbitrary number.

[0036]

Next, a repetition period is detected from the base

image and the reference images by the repetition period

detector 12. Furthermore, a moving area is detected from

the base image and the reference images by the moving

area detector 13. The detection methods by the repetition

period detector 12 and the moving area detector 13 are as

described above. In the processing target image group

shown in FIG. 5 , as shown in FIG. 6 , the period of the

motion of the clock pendulum periodically swinging to the

left and right is detected as the repetition period and

this clock pendulum is detected as the moving area. The

clock pendulum moves in such a manner that one base image

and five reference images, total six images, are one

period. Furthermore, the whole of the area other than the

moving area in the base image and the reference images is

the fixed area, in which the subject does not move. That

is, the whole of the area other than the clock pendulum

in the base image and the reference images is the fixed

area .

[0037]



Furthermore, as shown in FIG. 7A, by the display

controller 14, the fixed area is displayed as a still

image free from the motion of the subject by continuously

displaying the base image. In addition, as shown in FIG.

7B, the moving area is displayed as a moving image in

which the pendulum of the clock repeatedly swings to the

left and right by loop reproduction of the base image and

the reference images in units of six images as the

repetition period. The displaying of FIG. 7A and the

displaying of FIG. 7B are simultaneously performed.

Thereby, the processing target image group can be

displayed as a moving photograph in which the person does

not move and only the pendulum of the clock continues to

repeatedly move, like that shown in FIG. 7C.

[0038]

The processing target image group displayed as this

moving photograph is output as moving photograph data in

a file format such as gif, animation gif, or MPEG by the

output shaping section 15 as described above.

[0039]

In this manner, according to the present technique,

the moving photograph can be easily created merely by

inputting images without executing complicated image

processing, programming, etc. by the user. Furthermore,

the period of the motion of the subject in the image is



detected and loop reproduction of the images is performed

in matching with this period. Therefore, the moving

photograph with a less sense of discomfort can be created.

[0040]

For example, although one base image and five

reference images, total six images, are extracted, a

moving photograph can be created when loop reproduction

of four images is performed if the repetition period is

composed of one base image and three reference images,

i.e. four images. In such a case, remaining two reference

images do not need to be used and thus may be discarded

without being reproduced.

[0041]

<2 . Second Embodiment >

[2-1. Configuration of Information Processing Device]

Next, a second embodiment of the present technique

will be explained. FIG. 8 is a block diagram showing the

configuration of an information processing device 20

according to the second embodiment . The second embodiment

is different from the first embodiment in that it

includes a motion compensation section 21. The

configuration and processing except for the motion

compensation section 21 are the same as those in the

first embodiment and therefore description thereof is

omitted.



[0042]

The motion compensation section 21 is processing of

correcting, in the base image and the reference images,

the shift of the image arising due to shaking by hand or

so forth at the time of image acquisition such as imaging.

Because generally imaging is performed by a hand-held

imaging device, correction processing by the motion

compensation section 21 is necessary. Unless the shift of

the image due to shaking by hand or so forth is corrected,

a shift is generated in the position of the subject and

so forth when the base image and the reference images are

overlapped with each other and continuously displayed,

and a sense of discomfort is given to those who see the

moving photograph. In images acquired by a fixed imaging

device, the shift between the images is slight even when

it exists and therefore the processing by the motion

compensation section 21 is unnecessary.

[0043]

[2-2. Processing by Information Processing Device]

The correction processing by the motion

compensation section 21 can be executed by using a

technique of electronic camera shake correction widely

used conventionally. Therefore, the technique of the

correction processing in the motion compensation section

21 is not limited to a specific technique. For example,



the motion compensation section 21 can correct a shift

between images in the following manner.

[0044]

With reference to FIG. 9 and FIG. 10 , one example

of the technique of the processing by the motion

compensation section 21 will be explained. By using a

base image and a reference image shown in FIG. 9 , the

processing by the motion compensation section 21 will be

specifically explained. In FIG. 9 , the reference image is

shifted toward the right relative to the base image.

[0045]

First, the base image and the reference images are

divided into plural blocks and a motion vector is

obtained for each of the blocks by block matching. It is

possible that the size of the block is set to e.g. a 16

16 size. However, the size of the block is not limited

thereto and may be an arbitrary size. Alternatively, it

can be set depending on the size of the image etc.

[0046]

Then, about each of the base image and all the

reference images, one motion vector that is dominant in

the whole image is decided from the motion vectors of all

blocks. For example, it is possible that the center value

or the average value of the motion vectors in units of

the block is employed as the motion vector of the whole



image or the most common motion vector in terms of the

number is employed as the motion vector of the whole

image. Similarly to the first embodiment example, this

one dominant motion vector will be referred to as the

"whole screen motion." For example, it is possible that

the center value or the average value of the motion

vectors in units of the block is employed as the whole

screen motion or the most common motion vector in terms

of the number is employed as the whole screen motion.

[0047]

Then, as shown in FIG. 10, the reference image is

so shifted as to cancel out the whole screen motion of

the reference image. This provides matching of the

composition of the reference image with the composition

of the base image. Unless the motion is the zero vector,

an area that does not exist in the reference image (right

end, in the reference image in FIG. 10) is inevitably

generated in the reference image after being shifted.

Compensation for this area can be achieved by filling it

by utilizing the same area in the base image as shown in

FIG. 10.

[0048]

The motion compensation section 21 executes the

above -described correction processing for all the

reference images. Due to this, the shifts of all the



reference images relative to the base image become

extremely small, which prevents the user from being given

a sense of discomfort when the base image and the

reference images are continuously displayed. If there is

a need to correct even rotation and zoom, the affine

parameter may be obtained from the motion vector of each

block .

[0049]

Furthermore, in the information processing device

20, in addition to the correction processing by the

motion compensation section 21, the processing by the

repetition period detector 12 and the processing by the

moving area detector 13 are executed similarly to the

first embodiment. According to the second embodiment, the

moving photograph is created with correction of the shift

between the images due to shaking by hand or so forth.

Thus, the moving photograph with a less sense of

discomfort due to the shift of the subject or so forth

can be created.

[0050]

The processing by the motion compensation section

21, the processing by the repetition period detector 12,

and the processing by the moving area detector 13 are

each independent processing conceptually. The execution

order thereof is no object and it is also possible that



they are processed in parallel. However, enhancement in

the speed of the calculation is also enabled through

effective sharing and utilizing of the necessary

calculation result and so forth in common to each other.

[0051]

Specifically, in the explanation of the first

embodiment, the repetition period detector 12 executes

processing of dividing the base image and the reference

images into plural blocks and obtaining the motion vector

for each of the blocks by block matching. In contrast, in

the second embodiment, processing of obtaining the motion

vector about each image is executed by the motion

compensation section 21 before the period detection

processing and the moving area detection processing. Then,

the repetition period detector 12 diverts the motion

vectors of the respective images obtained by the motion

compensation section 21. This can reduce the processing

executed in the repetition period detector 12.

Furthermore, the moving area detector 13 can perform the

moving area detection by using the detection result by

the repetition period detector 12. This can realize

reduction in the circuit scale and enhancement in the

speed of the calculation.

[0052]

<3 . Third Embodiment >



[3-1. Configuration of Information Processing Device]

Next, a third embodiment of the present technique

will be explained. FIG. 11 is a block diagram showing the

configuration of an information processing device 30

according to the third embodiment. The third embodiment

is different from the first embodiment in that it

includes a user input processor 31. The configuration

other than the user input processor 31 is the same as

that in the first embodiment and therefore description

thereof is omitted.

[0053]

The user input processor 31 accepts area specifying

input via an input user interface connected to the

information processing device 30 to set this area as the

moving area or the fixed area and transmit information

thereof to the display controller 14. Moreover, the user

input processor 31 sets the period input via the input

user interface as the repetition period and transmits

information thereof to the display controller 14. Then,

the display controller 14 carries out display control

based on these pieces of information and carries out

display control so that the processing target image group

may be displayed as a moving photograph. Thereby, the

moving photograph reflecting user's intention can be

created.



[0054]

FIG. 12 is a diagram showing one example of the

user interface for input by the user. The user interface

shown in FIG. 12 is configured by software buttons

displayed on a touch screen composed of a touch panel and

a display. When input by the user is made to this user

interface, a predetermined control signal indicating the

input contents thereof is supplied to the user input

processor 31.

[0055]

The user interface of FIG. 12 includes a "Move"

button 310310 for switching the user interface to a mode

to specify the moving area in the moving photograph and a

"Stop" button 320 for switching the user interface to a

mode to specify the fixed area in the moving photograph.

[0056]

Furthermore, the user interface includes a

repetition period input button 330 for input of the

repetition period (the number of loop -reproduced images)

and a "Complete" button 340 for input of completion of

the correction. The number of loop -reproduced images as

the repetition period is displayed at the center of the

repetition period input button 330 and the value thereof

can be changed by the left and right buttons. These

buttons are configured by software buttons displayed as



icons in the touch screen. The user brings a finger or

the like, such as a contact object (e.g., stylus) into

contact with the respective buttons and thereby can

perform switching of the mode, change of the repetition

period, and completion of the input. Furthermore, the

user can specify an area by bringing a finger or the like

into contact with the touch screen.

[0057]

The "Move" button 310 and the "Stop" button 320 are

either-or. When one is set selected/active, the other

becomes non- selected/non-active . When the "Move" button

310 is selected, the mode becomes a moving area input

mode to specify the area desired to be employed as the

moving area in the input images . When the "Stop" button

320 is selected, the mode becomes a fixed area input mode

to specify the area desired to be employed as the fixed

area in the input images.

[0058]

In the moving area input mode, when the user brings

a finger into contact with the image displayed on the

touch screen and traces an arbitrary area, information

indicating this traced area is supplied to the user input

processor 31. Then, this traced area is set- as the moving

area by the user input processor 31. In order to allow

easy understanding of the area traced by the user, the



display section such as the touch screen may display the

traced area (trajectory of the passage of a finger or the

like) in a colored manner as shown in FIG. 13 based on

the information that is accepted by the user input

processor 31 and indicates the input area.

[0059]

On the other hand, in the fixed area input mode,

when the user brings a finger into contact with the image

displayed on the touch screen and traces an arbitrary

area, information indicating this traced area is supplied

to the user input processor 31. Then, this traced area is

set as the fixed area by the user input processor 31.

Also in this case, the traced area (trajectory of the

passage of a finger or the like) may be displayed in a

colored manner as shown in FIG. 13 so that the area

traced by the user can be easily understood.

[0060]

[3-2. Processing by Information Processing Device]

With reference to FIG. 14, the processing by the

user input processor 31 will be specifically explained.

In FIG. 14, one base image and five reference images are

shown. In these images, a person moving from the left to

the right and a clock whose pendulum swings to the left

and right are included as subjects.

[0061]



When the user desires to move the person in the

moving photograph, the user brings a finger or the like

into contact with the "Move" button 310 to set the user

interface to the moving area input mode, and thereafter

traces the area in which the person moves as the selected

area with a finger or the like as shown in FIG. 14.

Thereupon, the user input processor 31 sets this selected

area as the moving area and supplies information

indicating this moving area to the display controller 14 .

For the set moving area, the display controller 14

performs loop reproduction of the images from the base

image to the reference images and continuously displays

them. This allows the person to be repeatedly moved from

the left to the right in the moving photograph.

[0062]

On the other hand, when the user does not desire to

move the person in the moving photograph, the user brings

a finger or the like into contact with the "Stop" button

320 to set the user interface to the fixed area input

mode, and thereafter traces the area in which the person

moves as the selected area with a finger or the like as

shown in FIG. 14. This selected area is set as the fixed

area by the user input processor 31 and information

indicating this fixed area is supplied to the display

controller 14. As described above, for the fixed area,



the display controller 14 continuously displays only the

base image to thereby realize the state in which the

subject in the moving photograph does not move.

[0063]

By bringing a finger or the like into contact with

the touch screen and making input in the state in which

the base image and the reference images are continuously

reproduced, the above -described input can be made to all

the base image and the reference images.

[0064]

Furthermore, the user input processor 31 sets the

repetition period based on the repetition period (the

number of reproduced images) input by the repetition

period input button 330. When a finger or the like is

brought into contact with the repetition period button

and the repetition period (the number of reproduced

images) displayed at the center of t e repetition period

input button 330 is changed, the repetition period (the

number of reproduced images) is set as shown in FIG. 14.

[0065]

As shown in FIG. 14, when the user input processor

31 sets the repetition period to six based on input by

the user, the display controller 14 performs loop

reproduction of the base image and the reference images A

to E , i.e. six images. When the repetition period is set



to five, the base image and the reference images A to D ,

i.e. five images, are loo -reproduced. When the

repetition period is set to four, the base image and the

reference images A to C , i.e. four images, are loop-

reproduced. When the repetition period is set to three,

the base image and the reference images A and B , i.e.

three images, are loo -reproduced. When the repetition

period is set to two, the base image and the reference

image A , i.e. two images, are loop -reproduced.

[0066]

In this manner, the user can arbitrarily set the

repetition period. Due to this, even when there is a

sense of discomfort in the motion of the subject in the

moving photograph in the case of the repetition period

estimated by the repetition period detector 12, this can

be corrected. Furthermore, it also becomes possible to

daringly create a moving photograph in which the motion

of the subject is discontinuous.

[0067]

If the setting of the moving area, the fixed area,

and the repetition period becomes one desired by the user,

input is made to the "Complete" button 340 and thereby

data of the moving photograph is output by the output

shaping section 15.

[0068]



Even when the same area and the repetition period

in the processing target image group are detected by the

moving area detector 13 and the repetition period

detector 12, the display controller 14 may give priority

to information from the user input processor 31 and

continuously display the processing target image group

based on the information from the user input processor 31.

Thereby, the moving photograph based on the detection

result by the moving area detector 13 and the repetition

period detector 12 can be corrected to one that meets

user's intention.

[0069]

The user interface is not limited to one shown in

FIG. 12 and FIG. 13. Any icon may be employed as long as

it allows input of the above-described "move," "stop,"

"repetition period and adjustment thereof," and

"complete" and this icon may be disposed in any way.

[0070]

Furthermore, the user interface is not limited to

the touch screen and any interface may be employed as

long as it allows input. For example, mouse, cross button,

etc. are available. In the case of specifying an area by

mouse, cross button, etc., a frame for specifying an area

can be so displayed as to be superimposed on the image

and an area can be specified by adjusting the size of



this frame through operation of the mouse, cross button,

etc .

[0071]

In this manner, by accepting input from the user

and setting the moving area and the fixed area in

response to input from the user to create a moving

photograph, even when the motion of the subject is not

periodic, a moving photograph in which this moving

subject keeps on continuously moving can be created.

Examples of the case in which the subject does not

periodically move include a vehicle travelling in one

direction and the flow of a liquid such as water.

[0072]

By combining the second embodiment and the third

embodiment, the information processing device may be so

configured as to include the motion compensation section

and the user input processor 31.

[0073]

Furthermore, the user may be allowed to select the

base image. This makes it possible to adjust the position

of a subject that is a moving subject but does not move

in the moving photograph in matching with user' s

preference .

[0074]

This point will be specifically explained with



reference to FIG. 5 . Suppose that the pendulum of the

clock is the moving area and the person is included in

the fixed area in FIG. 5 . For example, if the left end

image among the images in FIG. 5 is employed as the base

image, the person is fixed at the left end in the moving

photograph. Furthermore, if the right end image is

employed as the base image, the person is fixed at the

right end in the moving photograph. In addition, if the

fourth image from the left (reference image C , in FIG. 5 )

is employed as the base image, the person is fixed near

substantially the center of the image. This is because

only the base image is loo -reproduced for the fixed area

and therefore the person included in the fixed area does

not move in the moving photograph.

[0075]

If a moving photograph is created based on

information set by the user input processor 31, the

repetition period detector 12 and the moving area

detector 13 do not need to operate and are unnecessary

configurations .

[0076]

The processing functions of the above-described

information processing device can be realized by a

computer, which includes processing circuitry. In this

case, a program that describes the processing contents of



the functions that should be possessed by this

information processing device is provided. Furthermore,

this program is run by the computer and thereby the

above-described processing functions are realized on the

computer. The program that describes the processing

contents can be recorded in a computer- readable recording

medium such as an optical disc or a semiconductor memory.

[0077]

In the case of distributing the program, for

example, a portable recording medium such as an optical

disc or a semiconductor memory in which this program is

recorded is provided or sold. Furthermore, it is also

possible to store the program in a server and provide the

program via a network .

[0078]

The computer to run the program stores, in an own

storage device, the program recorded in a portable

recording medium or the program transferred from a server

for example. Then, the computer reads the program from

the own storage device and executes processing in

accordance with the program. It is also possible for the

computer to directly read the program from a portable

recording medium and execute processing in accordance

with this program. Furthermore, it is also possible for

the computer to sequentially execute processing in



accordance with a received program every time the program

is transferred from a server.

[0079]

Apparatus such as personal computer, imaging device

such as a digital camera, smartphone, cellular phone,

tablet terminal, portable game machine, and portable

music player may be allowed to have the functions as the

above-described information processing device.

Furthermore, the above -described apparatus may be allowed

to have the functions as the information processing

device through installation of a program to realize the

functions of the information processing device.

[0080]

Moreover, the functions as the information

processing device may be provided as a service provided

by a server existing on a network, i.e. a so-called cloud

service .

[0081]

Several application examples to which the present

technique is actually applied will be explained. First,

one of the application examples is an application with

which a moving photograph can be lightly taken with a

feeling of commonly taking a still image by a camera, a

smartphone, etc. Camera images obtained while the shutter

button is pressed down with a camera or a smartphone are



buffered in an internal memory or the like and the

present technique is applied simultaneously with shutter

release. At this time, the first image in the internal

buffer may be employed as the base image and the

remaining images may be employed as the reference images .

Through automatic generation and correction by the user,

one moving photograph is easily generated.

[0082]

Another application example is an edit application

with which a moving photograph is created through an edit

from a moving image. This example is suitable for a

personal computer, a video camcorder, or even a digital

still camera where successive photos are taken, etc. The

user searches for a scene suitable for a moving

photograph while reproducing a moving image. When finding

the scene, the user specifies the start frame and the end

frame with which the moving photograph is made to thereby

create the moving photograph from the images between them.

In this case, because the user can select the base image,

the reference images, and the period with a fine range

while viewing the images with user's eyes, it is expected

that the moving photograph with a higher degree of

completion can be made.

[0083]

<4 . Modification Examples>



Although one embodiment of the present technique is

specifically explained above, the present technique is

not limited to the above-described embodiments and

various kinds of modifications based on the technical

idea of the present technique are possible.

[0084]

The present technique can take also the following

configurations .

[0085]

According to on exemplary embodiment, an information

processing device includes

a moving area detector configured to detect a moving

area in images of a processing target image group, the

processing target image group including a base image and

a plurality of reference images; and

a display controller that causes the base image to

be displayed along with each of the plurality of

reference images in succession.

According to one aspect

the moving area detector includes processing

circuitry.

According to another aspect

the display controller is configured to



automatically generate and display the base image and the

plurality of reference images as a moving photograph.

According to another aspect

the display controller is configured to display the

base image and plurality of reference images as a moving

photograph after at least one of said base image and

plurality reference images is user selected.

According to another aspect, the device further

includes

a display on which the base image is displayed along

with the plurality of reference images in succession.

According to another aspect, the device further

includes

an image extractor that receives the base image and

plurality of reference images from at least one of a

digital still camera and a video camera.

According to another aspect, the device further

includes

an image extractor that identifies the plurality of

reference images to be displayed as at least a part of

the moving area of a moving photograph.



According to another aspect, the device further

includes

an image extractor that extracts an image as the

base image and shows an area fixedly displayed in a

moving photograph and is displayed in an area other than

the moving area .

According to another aspect, the device further

includes

a repetition period detector that detects a

periodicity of action of a subject in the processing

target image group that includes the base image and the

plurality of reference images.

According to another aspect, the device further

includes

a motion compensation section configured to

supplement content of at least one image of the plurality

of references images, said content being supplied from a

shift of the base image in an imaging area.

According to another aspect, the device further

includes

an input processor configured to receive information



from a user interface to adjust a feature of the

processing target image group that forms a moving picture

displayed by the display controller, wherein

at least one image of said processing target image

group being adjusted based on the information.

According to another aspect

the information includes a control signal generated

in response to actuation of a button on the user

interface .

According to another aspect

the button is a software button and is at least one

of a repetition period input button, a move button, a

stop button, and a complete button.

According to another aspect

the input processor receives the information as a

specified image area entered from a touch screen of the

user interface .

According to another aspect

the specified image area is a traced area that is

specified by a contact object passing across and in



contact with a portion of the touch screen.

According to another aspect

when the image processing device is set in a moving

area input mode, the traced area specifies the moving

area .

According to another aspect

when the image processing device is set in a fixed

area input mode, the traced area specifies a fixed area

that corresponds with the base image.

According to another aspect

the display controller causes the touch screen to

display the specified image area as a traced area.

According to an image processing method embodiment,

the method includes

detecting a moving area in images of a processing

target image group, the processing target image group

including a base image and a plurality of reference

images; and

causing with a display controller the base image to

be displayed along with each of the plurality of

reference images in succession.



According to a non- transitory computer readable

medium embodiment , the medium has computer readable

instructions stored therein that when executed by

circuitry causes the circuitry to implement an image

processing method, the image processing method includes

detecting a moving area in images of a processing

target image group, the processing target image group

including a base image and a plurality of reference

images ,· and

causing with a display controller the base image to

be displayed along with each of the plurality of

reference images in succession.

According to an information processing device

includes

a moving area detector that detects, as a moving

area, an area that corresponds to a subject moving by

continuous displaying of a plurality of images and is in

the plurality of images; and

a display controller that carries out display

control to continuously display the plurality of images

for the moving area and continuously display one image

among the plurality of images for an area other than the

moving area.



According to another aspect, the device further

includes

a period detector that detects a periodicity of

subject motion arising when the plurality of images are

continuously displayed, wherein

the display controller carries out display control

to continuously display the plurality of images in such a

manner that the periodicity is repeated for an area that

is detected as the moving area by the moving area

detector and from which the periodicity is detected by

the period detector.

According to another aspect

the display controller carries out display control

to continuously display images in such a manner that the

periodicity is repeated by continuously displaying images

in a range from which the periodicity of the plurality of

images is detected.

According to another aspect, the device further

includes

a user input processor that sets, as the moving area,

an area that is specified as the moving area by a user

and is in the plurality of images and supplies



information indicating the moving area to the display

controller .

According to another aspect

the user input processor sets, as an area other than

the moving area, an area that is specified as the area

other than the moving area by a user and is in the

plurality of images and supplies information indicating

the area other than the moving area to the display

controller .

According to another aspect

the display controller carries out the display

control based on the information indicating the moving

area and/or the information indicating the area other

than the moving area when the display controller is

supplied with the information indicating the moving area

or/and the information indicating the area other than the

moving area from the user input processor.

According to another aspect, the device further

includes

a motion compensation section that executes

processing of correcting a shift of an image other than a

predetermined image among the plurality of images



relative to the predetermined image.

According to another aspect

the motion compensation section executes processing

of calculating a motion vector of a whole image about

each of the plurality of images and correcting the shift

based on the motion vector.

According to another aspect

the moving area detector detects the moving area by

using the motion vector obtained by the motion

compensation section.

According to another aspect

the period detector detects the periodicity by using

the motion vector obtained by the motion compensation

section.

According to an image processing method embodiment,

the method includes

detecting, as a moving area, an area that

corresponds to a subject moving by continuous displaying

of a plurality of images and is in the plurality of

images ; and

carrying out display control to continuously



display the plurality of images for the moving area and

continuously display one image among the plurality of

images for an area other than the moving area .

According to a non- transitory computer readable

medium embodiment, the medium has computer readable

instructions stored therein that when executed by

circuitry causes the circuitry to implement an image

processing method, the image processing method includes

detecting, as a moving area, an area that

corresponds to a subject moving by continuous displaying

of a plurality of images and is in the plurality of

images; and

carrying out display control to continuously

display the plurality of images for the moving area and

continuously display one image among the plurality of

images for an area other than the moving area.

Explanation of Reference Numerals

[0086]

10, 20, 30: Information processing device

11: Image extractor

12: Repetition period detector

13 : Moving area detector

14 : Display controller



: Output shaping section



Claims

1 . An information processing device comprising:

a moving area detector configured to detect a moving

area in images of a processing target image group, said

processing target image group including a base image and

a plurality of reference images; and

a display controller that causes the base image to

be displayed along with each of the plurality of

reference images in succession.

2 . The image processing device of Claim 1 , wherein

the moving area detector includes processing

circuitry.

3 . The image processing device of Claim 1 , wherein

the display controller is configured to

automatically generate and display the base image and the

plurality of reference images as a moving photograph.

4 . The image processing device of Claim 1 , wherein

the display controller is configured to display the

base image and plurality of reference images as a moving

photograph after at least one of said base image and

plurality reference images is user selected.



5 . The image processing device of Claim 1 , further

comprising :

a display on which the base image is displayed along

with the plurality of reference images in succession.

6 . The image processing device of Claim 1 , further

comprising :

an image extractor that receives the base image and

plurality of reference images from at least one of a

digital still camera and a video camera.

7 . The image processing device of Claim 1 , further

comprising :

an image extractor that identifies the plurality of

reference images to be displayed as at least a part of

the moving area of a moving photograph.

8 . The image processing device of Claim 1 , further

comprising :

an image extractor that extracts an image as the

base image and shows an area fixedly displayed in a

moving photograph and is displayed in an area other than

the moving area .

9 . The image processing device of Claim 1 , further



comprising :

a repetition period detector that detects a

periodicity of action of a subject in the processing

target image group that includes the base image and the

plurality of reference images.

10. The image processing device of Claim 1 , further

comprising :

a motion compensation section configured to

supplement content of at least one image of the plurality

of references images, said content being supplied from a

shift of the base image in an imaging area.

11. The image processing device of Claim 1 , further

comprising :

an input processor configured to receive information

from a user interface to adjust a feature of the

processing target image group that forms a moving picture

displayed by the display controller, wherein

at least one image of said processing target image

group being adjusted based on the information.

12. The image processing device of Claim 11, wherein

the information includes a control signal generated

in response to actuation of a button on the user



interface .

13. The image processing device of Claim 12, wherein

the button is a software button and is at least one

of a repetition period input button, a move button, a

stop button, and a complete button.

14. The image processing device of Claim 11, wherein

the input processor receives the information as a

specified image area entered from a touch screen of the

user interface.

15. The image processing device of Claim 1 , wherein

the specified image area is a traced area that is

specified by a contact object passing across and in

contact with a portion of the touch screen.

16. The image processing device of Claim 15, wherein

when the image processing device is set in a moving

area input mode, the traced area specifies the moving

area .

17. The image processing device of Claim 15, wherein

when the image processing device is set in a fixed

area input mode, the traced area specifies a fixed area



that corresponds with the base image .

18. The image processing device of Claim 14, wherein

the display controller causes the touch screen to

display the specified image area as a traced area.

19. An image processing method comprising:

detecting a moving area in images of a processing

target image group, said processing target image group

including a base image and a plurality of reference

images ; and

causing with a display controller the base image to

be displayed along with each of the plurality of

reference images in succession.

20. A non-transitory computer readable medium having

instructions stored therein that when executed by

circuitry causes the circuitry to implement an image

processing method, the image processing method

comprising :

detecting a moving area in images of a processing

target image group, said processing target image group

including a base image and a plurality of reference

images ; and

causing with a display controller the base image to



be displayed along with each of the plurality of

reference images i n succession .
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