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(54) Layout editing device, layout editing method and program thereof

(57) Provided is a layout editing device, a layout ed-
iting method, and a program. The layout editing device
includes a layout editing unit editing a layout, which is
displayed on an editing screen of a screen display unit,
based on the instruction of a user, an image analysis unit
performing image analysis of each of a plurality of imag-
es, a preference estimation unit estimating the prefer-
ence of the user based on the layout editing result and

the image analysis result, an image evaluation unit cal-
culating the evaluation value of each of the plurality of
images based on the preference of the user and the im-
age analysis result, and an edit assisting unit displaying
assist information, which is for assisting the editing work
of the layout by the user, on the editing screen of the
screen display unit based on the evaluation value of each
of the plurality of images.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a layout editing device, a layout editing method, and a program to edit a layout
in which a predetermined number of images selected from a plurality of images are disposed at predetermined positions.

2. Description of the Related Art

[0002] For a photo book, a user selects a predetermined number of images from a plurality of images (image data)
that the user owns, and creates a photo collection (photo album) of the layout that the user desires using the selected
predetermined number of images. In recent years, an automatic layout function to automatically select a predetermined
number of images from a plurality of images owned by the user and automatically create the layout of each page of a
photo book using the predetermined number of selected images is provided.
[0003] In a known photo book, creating a photo book from about several hundreds of images taken in one event, such
as a trip or a wedding ceremony, is assumed. Meanwhile, in recent years, creating a photo book from a large number
of images of 1000 to several thousands of images in a year has been performed, for example, as a memorial album for
a user who owns a large number of images but has no time to create a photo book.
[0004] When laying out a photo book without using the automatic layout function, for example, a selection assisting
function, such as presenting a recommended image by performing image analysis, is provided. However, when creating
the layout of the photo book from a large number of images of 1000 to several thousands of images, there is a problem
in that it takes a lot of time and effort for the user to select desired images from them.
[0005] On the other hand, when the automatic layout function is used, the user performs editing processing, such as
the addition or deletion of an image, in the layout created automatically. However, for example, even when 200 images
are automatically selected from 1500 images and the layout of the photo book is automatically created, the user should
add and delete images while checking the unused 1300 images that have not been used in the photo book. Accordingly,
there is a problem in that it takes a lot of time and effort.
[0006] As a prior art document relevant to the present invention, there is JP2009-265886A.
[0007] JP2009-265886A discloses an image management device that provides images to information processing
apparatuses of a plurality of viewers through a network. The image management device includes setting means for
setting the behavior pattern of each viewer with respect to an image, search means for searching for an image in which
the operation pattern set for each viewer by the setting means matches the operation history of the viewer with respect
to the provided image, and display means for displaying the image searched for by the search means.

SUMMARY OF THE INVENTION

[0008] The image management device disclosed in JP2009-265886A selects images based on the behavior pattern
of the viewer with respect to images, and displays preferred images of the viewer selectively. In contrast, the present
invention is for estimating the preference of a user based on a layout editing result of the user and assisting the layout
editing work of the user based on the estimated user preference. Accordingly, there is a difference in that the work of
editing the layout of a photo book can be simplified.
[0009] In order to solve the problems in the related art, it is an object of the present invention to provide a layout editing
device, a layout editing method, and a program allowing a user to select desired unused images easily from a large
number of unused images when editing the layout of images.
[0010] In order to achieve the above-described object, according to an aspect of the present invention, there is provided
a layout editing device that edits a layout in which a predetermined number of images selected from a plurality of images
are disposed at predetermined positions. The layout editing device includes: a screen display unit that displays an editing
screen of the layout; an instruction input unit that inputs an instruction of a user for editing the layout; a layout editing
unit that edits the layout, which is displayed on the editing screen of the screen display unit, based on the instruction of
the user; an image analysis unit that performs image analysis of each of the plurality of images; a preference estimation
unit that estimates a preference of the user based on an editing result of the layout and a result of the image analysis;
an image evaluation unit that calculates an evaluation value of each of the plurality of images based on the preference
of the user and the image analysis result; and an edit assisting unit that displays assist information, which is for assisting
an editing work of the layout by the user, on the editing screen of the screen display unit based on the evaluation value
of each of the plurality of images.
[0011] Preferably, the preference estimation unit calculates importance of each person, as the preference of the user,
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based on a difference between the number of appearances of each person photographed in one or more added images,
which are added to the layout based on the instruction of the user from unused images that have not been used in the
layout among the plurality of images, and the number of appearances of the same person as each person photographed
in one or more deleted images that have been deleted from the layout based on the instruction of the user.
[0012] Preferably, the preference estimation unit weights the importance according to a size of a face of each person
photographed in each of the added image and the deleted image.
[0013] Preferably, the preference estimation unit calculates the importance of each person, as the preference of the
user, based on the number of appearances of each person photographed in edited images used in the layout.
[0014] Preferably, the preference estimation unit calculates the importance based on the importance of each person
such that importance of a person having a large number of appearances in images in which a person of high importance
is photographed, among persons photographed in images in which the person of high importance rather than a person
of low importance is photographed, is higher than importance of a person having a small number of appearances in the
images in which the person of high importance is photographed.
[0015] Preferably, the preference estimation unit calculates the importance based on the importance of each person
such that importance of a person having a large number of appearances in images photographed on a photographing
date of an image in which a person of high importance is photographed, among persons photographed in the images
photographed on the photographing date of the image in which the person of high importance rather than a person of
low importance is photographed, is higher than importance of a person having a small number of appearances in the
images photographed on the photographing date of the image in which the person of high importance is photographed.
[0016] Preferably, the preference estimation unit calculates the importance based on the importance of each person
such that importance of a person having a large number of appearance dates of photographing dates of images in which
a person of high importance is photographed, among persons photographed in images photographed on the photo-
graphing dates of the images in which the person of high importance rather than a person of low importance is photo-
graphed, is higher than importance of a person having a small number of appearance dates.
[0017] Preferably, the preference estimation unit calculates the importance of each person, as the preference of the
user, based on image content photographed in each edited image used in the layout.
[0018] Preferably, when an edited image used in the layout is exchanged with an unused image that has not been
used in the layout of the plurality of images based on the instruction of the user, the preference estimation unit calculates
importance of persons photographed in images before and after the exchange and importance of scenes and composition
of the images before and after the exchange, as the preference of the user, based on whether or not a face of a person
is photographed in the images before and after the exchange, whether or not the same person is photographed in the
images before and after the exchange, and whether or not the images before and after the exchange are similar images.
[0019] Preferably, when an edited image used in the layout is exchanged with an unused image that has not been
used in the layout of the plurality of images based on the instruction of the user, the preference estimation unit estimates
the preference of the user based on any of photographing times of images before and after exchange, photographing
locations of the images before and after the exchange, sizes of faces of persons photographed in the images before
and after the exchange, positions of the faces of the persons photographed in the images before and after the exchange,
directions of the faces of the persons photographed in the images before and after the exchange, expressions of the
persons photographed in the images before and after the exchange, scenes of the images before and after the exchange,
colors of entire images before and after the exchange, and whether the images before and after the exchange are
landscapes or portraits.
[0020] Preferably, when only a region including a predetermined person is extracted from an image, in which two or
more persons are photographed, of edited images used in the layout and is disposed in the layout based on the instruction
of the user, the preference estimation unit calculates the importance such that importance of the predetermined person
is higher than importance of a person other than the predetermined person out of two or more persons photographed
in the image.
[0021] Preferably, the screen display unit further displays a list of a predetermined number of unused images, among
unused images of the plurality of images that are not disposed in the layout, on the editing screen, and the edit assisting
unit displays an unused image having a high evaluation value in preference to an unused image having a low evaluation
value, as the assist information, in the list of unused images.
[0022] Preferably, the edit assisting unit places and displays the unused image having the high evaluation value at a
head side of the list of unused images in preference to the unused image having the low evaluation value.
[0023] Preferably, the edit assisting unit displays the unused image having the high evaluation value distinctively in
the list of unused images.
[0024] Preferably, the edit assisting unit performs the distinctive display in the list of unused images by marking the
unused image having the high evaluation value, or by changing a color of a display frame of the unused image having
the high evaluation value, or by changing a display size of the unused image having the high evaluation value.
[0025] Preferably, the edit assisting unit changes the predetermined number of unused images according to prede-
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termined images, which are designated based on the instruction of the user among edited images used in the layout,
and displays the result in the list of unused images.
[0026] Preferably, the preference estimation unit calculates, as the preference of the user, importance of each person
or each location photographed in each of the plurality of images. Preferably, when an image in which a person of low
importance or a location of low importance is photographed, among edited images used in the layout, is designated
based on the instruction of the user, the edit assisting unit displays an unused image in which a person of high importance
or a location of high importance is photographed in the list of unused images in precedence to the image in which the
person of low importance or the location of low importance is photographed.
[0027] It is preferable to further include an automatic layout unit that creates the layout automatically based on the
preference of the user. Preferably, the edit assisting unit further displays the layout created by the automatic layout unit,
as the assist information, on the editing screen of the screen display unit.
[0028] Preferably, the edit assisting unit displays at least one of a background mount, a frame decoration, clip art, and
fonts for text input on the editing screen of the screen display unit, as the assist information, based on the preference
of the user.
[0029] It is preferable to further include an automatic layout unit that creates a layout of each of a plurality of pages
automatically. Preferably, the automatic layout unit creates a layout of a page other than a predetermined page of the
plurality of pages based on an editing result of a layout of the predetermined page.
[0030] Preferably, the preference estimation unit estimates the preference of the user based on a layout editing result
in two or more of a plurality of pages.
[0031] Preferably, the preference estimation unit estimates the preference of the user based on a layout editing time
in each of a plurality of pages.
[0032] It is preferable to include a preference storage unit that stores data of the preference of the user. Preferably,
the image evaluation unit calculates the evaluation value of each of the plurality of images based on the data of the
preference of the user stored in the preference storage unit.
[0033] In addition, according to another aspect of the present invention, there is provided a layout editing method of
editing a layout in which a predetermined number of images selected from a plurality of images are disposed at prede-
termined positions. The layout editing method includes: a step of editing a layout, which is displayed on an editing screen
of a screen display unit, based on an instruction of a user for editing the layout that is input through an instruction input
unit; a step of performing image analysis of each of the plurality of images; a step of estimating a preference of the user
based on an editing result of the layout and a result of the image analysis; a step of calculating an evaluation value of
each of the plurality of images based on the preference of the user and the image analysis result; and a step of displaying
assist information, which is for assisting an editing work of the layout by the user, on the editing screen of the screen
display unit based on the evaluation value of each of the plurality of images.
[0034] In addition, according to still another aspect of the present invention, there is provided a program causing a
computer to execute each step of the layout editing method described above.
[0035] In addition, according to still another aspect of the present invention, there is provided a computer-readable
recording medium on which a program causing a computer to execute each step of the layout method described above
is recorded.
[0036] According to the aspects of present invention, the user can easily select a desired unused image from a large
number of unused images by assisting the layout editing work of the user based on the preference of the user. Therefore,
the editing work can be efficiently performed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037]

Fig. 1 is a block diagram showing the configuration of a layout editing device according to an embodiment of the
present invention.
Fig. 2 is a flowchart showing an example of the operation of the layout editing device shown in Fig. 1.
Fig. 3 is a conceptual diagram showing an example of the display screen of the layout of a photo book.
Fig. 4 is a conceptual diagram showing an example of the editing screen of the layout of a photo book.
Fig. 5 is a conceptual diagram showing an example when an unused image is added to the layout and an unused
image is deleted from an edited image.
Fig. 6 is a conceptual diagram showing an example of an image in which two persons A and B are photographed.
Fig. 7 is a conceptual diagram showing an example when an edited image and an unused image are exchanged
with each other.
Fig. 8 is a conceptual diagram showing an example when extracting a region including the face of a person A.
Fig. 9 is a conceptual diagram showing an example of the state in which a "*" mark is put on an unused image
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having a high evaluation value.
Fig. 10 is a conceptual diagram showing an example of the state in which, when an image in which a person of low
importance is photographed is selected, an unused image corresponding to this is displayed in a list of unused images.
Fig. 11 is a conceptual diagram showing an example of the state in which the layouts of the pages 3 and 4 are
changed based on the layout editing result of the pages 1 and 2.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0038] Hereinafter, a layout editing device, a layout editing method, and a program of the present invention will be
described in detail based on preferred embodiments shown in the accompanying drawings.
[0039] Fig. 1 is a block diagram showing the configuration of a layout editing device according to an embodiment of
the present invention. A layout editing device 10 shown in Fig. 1 edits the layout of each page of a photo book in which
a predetermined number of images selected from a plurality of images are disposed at predetermined positions, and is
configured to include an automatic layout unit 12, an instruction input unit 14, a layout editing unit 16, an image analysis
unit 18, a preference estimation unit 20, a preference storage unit 22, an image evaluation unit 24, an edit assisting unit
26, and a screen display unit 28.
[0040] The automatic layout unit 12 creates the layout of each page automatically by selecting a predetermined number
of images corresponding to each page from a plurality of images, which can be used in a photo book, and placing the
selected images at predetermined positions (automatic layout).
[0041] For example, the automatic layout unit 12 divides a plurality of images, which can be used in a photo book,
into a predetermined number of groups based on the additional information of image data including photographing time,
photographing position, and the like, selects a predetermined number of images from images included in each of the
divided groups based on the evaluation value of the image and the like, and places a predetermined number of images
selected from each group in one or two or more pages corresponding to each group (automatic layout).
[0042] In addition, there is no limitation on the automatic layout method, and the automatic layout unit 12 can perform
automatic layout of each page of a photo book using various kinds of automatic layout methods including known automatic
layout methods.
[0043] The instruction input unit 14 is for inputting the instruction of the user for editing the layout of each page of the
photo book and various instructions of the user for operating the layout editing device 10. For example, the instruction
input unit 14 is input means, such as a mouse, a keyboard, and a touch panel, and input means capable of inputting the
instruction by operating the display screen or the edit screen of the layout displayed on the screen display unit 28 can
be used.
[0044] When creating a photo book, the user inputs an instruction regarding the number of pages of the photo book,
a plurality of images that can be used in the photo book, and the like through the instruction input unit 14. In addition,
when editing the layout of a photo book, the user inputs an instruction regarding a page whose layout is to be edited,
edited images used in the layout of a page to be edited, designation of unused images that are not used in the photo
book among a plurality of images that can be used in the photo book, designation of details of editing, and the like.
[0045] The layout editing unit 16 edits the layout of each page of the photo book, which is automatically created by
the automatic layout unit 12 and is displayed on the editing screen of the screen display unit 28, based on the instruction
of the user input through the instruction input unit 14.
[0046] The image analysis unit 18 performs various kinds of image analyses for each of the plurality of images that
can be used in a photo book. For example, the image analysis unit 18 checks whether or not there is a face of a person
in the image (face recognition). When there is a face of a person in the image, the image analysis unit 18 calculates the
size of the face of the person, the position of the face, a face direction, a facial expression, the number of persons
included in the image, and the like. In addition, the image analysis unit 18 determines a scene (indoor, outdoor, night
view, and the like), the color (brightness, saturation, contrast, and the like) of the entire image, whether each image is
a landscape or a portrait, and the like.
[0047] In order to check whether or not there is a face of a person in an image, for example, a face detection method
using a DWT coefficient obtained by wavelet conversion of an image described in H. Schneiderman et al., "A statistical
method for 3d object detection applied to faces and cars" in IEEE Conf. on Computer Vision and Pattern Recognition,
2000, pp. 746-51, which is cited in JP2004-348733A, can be used.
[0048] The size of the face can be calculated by using the number of pixels within the face region, the ratio of the face
region to the entire image, the ratio of the face region to the width of the image, and the like, for example.
[0049] For the position of the face, for example, it is possible to use a value that expresses in percentage the ratio of
the coordinate value of the central position (for example, an intersection of diagonals when the face region is a rectangle)
of the face region to the length of the image in the horizontal and vertical directions.
[0050] The face direction can be calculated using information indicating that the direction of the face included in the
face region is a front or a side, for example. In addition, it is also possible to further detect the eyes from the face region
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and determine the face direction to be the front when two eyes are detected and to be the side when one eye is detected.
In addition, it is also possible to calculate the feature amount indicating the face direction from the face region and
determine whether the face direction is a front or a side using the feature amount.
[0051] For the facial expression, it is determined whether or not the face included in the image is laughing, for example,
using the method disclosed in JP2001-43345A. Specifically, a feature vector for identifying an expression based on the
pattern of movement of the epidermis is stored in advance for the image of the face having a variety of expressions, a
feature vector is calculated from the target image, a distance between the calculated feature vector and the feature
vector stored in advance is calculated, and a facial expression corresponding to the feature vector of the shortest distance
is determined to be the expression of the face included in the target image.
[0052] The number of persons included in an image, a scene, the color of the entire image, whether each image is a
landscape or a portrait, and the like can be determined by various kinds of image analyses including known image
analyses.
[0053] The preference estimation unit 20 estimates the preference (edit intention and edit tendency) of the user based
on the layout editing result of the layout editing unit 16 and the image analysis result of the image analysis unit 18.
[0054] The preference storage unit 22 stores the data of the user preference estimated by the preference estimation
unit 20.
[0055] The image evaluation unit 24 calculates the evaluation value of each of a plurality of images, which can be
used in a photo book, based on the preference of the user estimated by the preference estimation unit 20 and the image
analysis result of the image analysis unit 18. When the data of the user preference is stored in the preference storage
unit 22, the image evaluation unit 24 can calculate the evaluation value of each image not from the preference of the
user estimated by the preference estimation unit 20 but based on the data of the user preference stored in the preference
storage unit 22.
[0056] The edit assisting unit 26 displays assist information for assisting the layout editing work of the user on the
editing screen of the screen display unit 28 based on the evaluation values of a plurality of images, which can be used
in a photo book, calculated by the image evaluation unit 24.
[0057] The screen display unit 28 displays various kinds of screens including the display screen of the layout auto-
matically created by the automatic layout unit 12 and the editing screen of the layout edited by the layout editing unit 16.
[0058] Next, the operation of the layout editing device 10 when the user performs layout editing will be described with
reference to the flowchart shown in Fig. 2.
[0059] When the user inputs an instruction regarding the photo book creating conditions, for example, an instruction
regarding the number of pages of a photo book to be created, an instruction regarding a plurality of images that can be
used in a photo book by the designation of the photographing period, and the like through the instruction input unit 14,
automatic layout of each page of the photo book is performed by the automatic layout unit 12 (step S1). After the end
of the automatic layout, for example, as shown in Fig. 3, the layout of the facing pages 1 and 2 of the photo book created
by the automatic layout unit 12 is displayed on the screen display unit 28 as an initial screen of the layout display screen
(step S2).
[0060] Fig. 3 is a conceptual diagram showing an example of the display screen of the layout of a photo book. A layout
display screen 30 shown in Fig. 3 is configured to include a layout display area 32 and an instruction input area 36.
[0061] The layout of each page of the photo book created automatically is displayed on the layout display area 32. In
Fig. 3, a predetermined number of images used in the layout of the facing pages 1 and 2 are displayed as an initial
screen of the layout display screen 30.
[0062] Various buttons used when the user inputs various instructions through the instruction input unit 14 are disposed
in the instruction input area 36. For example, when the user selects a Right button 38 by clicking it with a mouse or
touching it on the touch panel, the layout of the next page is displayed. When a Left button 40 is selected, the layout of
the previous page is displayed. In addition, when an "Edit" button 42 is selected, an editing screen of the layout of the
page to be edited is displayed. When a "Save" button 44 is selected, data of the current layout is saved. When a "Return"
button 46 is selected, an input screen for inputting the photo book creating conditions before automatic layout creation
is displayed.
[0063] Then, when the user selects the "Edit" button 42 through the instruction input unit 14 to input a layout editing
instruction, an editing screen 50 of the layout of a page to be edited designated by the user is displayed on the screen
display unit 28, as shown in Fig. 4 (step S3).
[0064] Fig. 4 is a conceptual diagram showing an example of the editing screen of the layout of a photo book. The
layout editing screen 50 shown in Fig. 4 is configured to include the layout display area 32, an unused image display
area 34, and the instruction input area 36.
[0065] The layout of the page to be edited is displayed in the layout display area 32. In Fig. 4, a predetermined number
of edited images used in the layout of the facing pages 1 and 2 to be edited are displayed as an initial screen for layout
editing.
[0066] Thumbnail display of the list of a predetermined number of unused images, among unused images 52 that
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have not been used in the photo book of the plurality of images that can be used in the photo book, is performed in the
unused image display area 34. Although only a predetermined number of unused images 52 are displayed on the editing
screen 50, a predetermined number of next unused images are displayed when the user selects a Down button 54, and
a predetermined number of previous unused images are displayed when the user selects an Up button 56.
[0067] Various buttons used when the user inputs various instructions through the instruction input unit 14 are disposed
in the instruction input area 36. The Right button 38, the Left button 40, and the "Save" button 44 are the same as in the
case shown in Fig. 3. When a "Layout Change" button 48 is selected, the layout of the page to be edited is changed.
When the "Return" button 46 is selected, a screen after automatic layout before layout editing is displayed.
[0068] For example, the user can select an image to be edited from an edited image 51 of the layout displayed in the
layout display area 32 and rotate and enlarge/reduce the selected edited image, delete the selected edited image from
the layout, and replace the selected edited image with an unused image by inputting various instructions through the
instruction input unit 14 on the editing screen 50. In addition, the user can select a predetermined unused image from
the unused images 52 displayed in the unused image display area 34 and add the selected image to the layout. In
addition, the user can change the layout, save the data of the layout, and the like.
[0069] When the user inputs various instructions through the instruction input unit 14 (step S4), the layout of the page
to be edited is edited by the layout editing unit 16 based on the user instruction input through the instruction input unit
14 (step S5).
[0070] Next, the operation of the preference estimation unit 20 will be described.
[0071] First, as indicated by the arrow shown in Fig. 5, an operation when the preference estimation unit 20 estimates
the preference of the user based on the unused image (added image), which has been added to the layout from the
unused image display area 34 by the user, and the edited image (deleted image), which has been deleted from the
layout by the user, will be described.
[0072] In this case, the preference estimation unit 20 calculates the importance of each person as the preference of
the user based on the layout editing result of the layout editing unit 16, the image analysis result of the image analysis
unit 18, and a difference between the number of appearances of each person, who is photographed in one or more
added images that have been added to the layout based on the instruction of the user among the unused images, and
the number of appearances of the same person as each person, who is photographed in one or more deleted images
that have been deleted from the layout based on the instruction of the user.
[0073] For example, as shown in Table 1, the number of appearances of each person in added images (the number
of additions) is 4 (person A), 10 (person B), 1 (person C), 0 (person D), and 12 (person E), and the number of appearances
of each person in deleted images (the number of deletions) is 0 (person A), 2 (person B), 3 (person C), 10 (person D),
and 7 (person E). Therefore, (the number of additions - the number of deletions) is 4 (person A), 8 (person B), -2 (person
C), -10 (person D), and 5 (person E).

[0074] In this case, the preference estimation unit 20 determines a person having high (the number of additions - the
number of deletions) to be a person of high importance. In the example shown in Table 1, it is determined that the
importance of the person B is the highest and the importance becomes low in order of person E, person A, person C,
person D, ....
[0075] Then, the image evaluation unit 24 sets the evaluation value of the image, in which the person B is photographed,
to be highest based on the importance of each person and the image analysis result, and then sets the evaluation value
of the image, in which each person is photographed, to become low in order of person E, person A, person C, person D, ....
[0076] For example, when the user adds an image, in which two persons A and B are photographed, to the layout as
shown in Fig. 6, the preference estimation unit 20 may add the number of appearances (increase the importance) of
each of the persons A and B or may weight the number of appearances (importance) to be added according to the size
of the face of the person photographed in each added image. In the example shown in Fig. 6, the number of appearances
of the person A with a face size larger than the person B is added by +1, and the number of appearances of the person
B is added by +0.5. When deleting an image, the number of appearances is similarly subtracted.

(Table 1)

Person A Person B Person C Person D Person E ...

The number of appearances of person in added 
image (the number of additions)

4 10 1 0 12

The number of appearances of person in deleted 
image (the number of deletions)

0 2 3 10 7

The number of additions - the number of deletions 4 8 -2 -10 5
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[0077] In addition, the preference estimation unit 20 may determine the importance of each person, as the preference
of the user, based on the number of appearances of each person photographed in edited images used in the photo book
(layout) (used images of the photo book).
[0078] Table 2 shows the number of appearances of each person in used images of a photo book when the number
of additions, the number of deletions, and (the number of additions - the number of deletions) are the same as Table 1.
In the example shown in Table 2, the number of appearances of each person in used images of the photo book is 20
(person A), 10 (person B), 8 (person C), 20 (person D), and 8 (person E).

[0079] In this case, (the number of additions - the number of deletions) of the person D is -10, but the number of
appearances of the person D in the used images of the photo book is 20 that is large. Therefore, the preference estimation
unit 20 determines that the importance of the person D is high even though there are many images that the user does
not like in terms of a facial expression, a scene, and the like. Similarly, the importance of the person A is also determined
to be high. On the other hand, (the number of additions - the number of deletions) of the person B is 8, which is the
highest, but the number of appearances of the person B in the used images of the photo book is 10. For this reason,
the preference estimation unit 20 determines that the importance of the person B is lower than that of the persons A and D.
[0080] In addition, the preference estimation unit 20 may determine the importance of other persons based on the
relationship with a person of high importance. For example, the preference estimation unit 20 may calculate the importance
based on the importance of each person calculated as described above such that the importance of a person having a
large number of appearances in images in which a person of high importance is photographed, among persons photo-
graphed in images in which a person of high importance rather than a person of low importance is photographed, is
higher than the importance of a person having a small number of appearances. In this case, the preference estimation
unit 20 determines that a person photographed in the same image as the person of high importance is a person (related
person) having a certain relationship with the person of high importance and the importance of the related person is
similarly high.
[0081] In addition, the preference estimation unit 20 may calculate the importance based on the importance of each
person calculated as described above such that the importance of a person having a large number of appearances in
images photographed on the photographing date of an image in which a person of high importance is photographed,
among persons photographed in the images photographed on the photographing date of the image in which the person
of high importance rather than a person of low importance is photographed, is higher than the importance of a person
having a small number of appearances. For example, when the photographing dates of images in which a person of
high importance is photographed are 3/4, 5/4, 5/5, and 7/18, the preference estimation unit 20 determines that persons
having a large number of appearances in all images photographed on all of the photographing dates are related persons
and the importance of these related persons is similarly high.
[0082] In addition, the preference estimation unit 20 may calculate the importance based on the importance of each
person calculated as described above such that the importance of a person having a large number of appearance dates
of the photographing dates of images in which a person of high importance is photographed, among persons photo-
graphed in images photographed on the photographing dates of images in which a person of high importance rather
than a person of low importance is photographed, is higher than the importance of a person having a small number of
appearance dates. For example, when the photographing dates of images in which a person of high importance is
photographed are 3/4, 5/4, 5/5, and 7/18, the preference estimation unit 20 determines that a person having a large
number of appearance dates of these photographing dates is a related person of the person of high importance and the
importance of the related person is similarly high. For example, the preference estimation unit 20 determines that the
importance of a person appearing in the images photographed on 3/4 and 5/4 is higher than that of a person appearing
only in the image photographed on 3/4. That is, the preference estimation unit 20 determines that a person having a
larger number of appearance dates has a higher importance.

(Table 2)

Person A Person B Person C Person D Person E ...

The number of appearances of person in added 
image (the number of additions)

4 10 1 0 12

The number of appearances of person in deleted 
image (the number of deletions)

0 2 3 10 7

The number of additions - the number of deletions 4 8 -2 -10 5

The number of appearances of person in used 
image of photo book

20 10 8 20 8



EP 2 779 099 A2

9

5

10

15

20

25

30

35

40

45

50

55

[0083] In addition, the preference estimation unit 20 may calculate the importance of each person, as the preference
of the user, based on the image content photographed in each of the edited images used in the layout.
[0084] Here, the image content is information indicating the state of the contents photographed in the image, and is
determined by the image analysis of the image analysis unit 18. There is no limitation on the image content. For example,
whether or not a person is photographed in an image, objects (food, toys of a child, and the like) other than a person
are photographed, which scene (landscape such as a night view, outdoor, or a sunset) is photographed, and which level
of brightness or blurriness an image has can be exemplified.
[0085] For example, when a "food" image is used in a predetermined number of layouts, the preference estimation
unit 20 determines that "food" is important as the preference of the user, and sets the importance of the "food" image
to be higher than the importance of an image in which other things are photographed. In addition, for example, when
even a slightly blurred image is not included in the layout, the preference estimation unit 20 determines that "blurriness"
is important as the preference of the user, and sets the importance of an image with less blur to be higher than the
importance of a blurred image.
[0086] Subsequently, as indicated by the arrow shown in Fig. 7, an operation when the preference estimation unit 20
estimates the preference of the user based on the images before and after the exchange between the edited image and
the unused image will be described.
[0087] In this case, as shown in Table 3, the preference estimation unit 20 calculates the importance of persons
photographed in images before and after the exchange and the importance of scenes and compositions of the images
before and after the exchange, as the preference of the user, based on whether or not a face of a person is photographed
in the images before and after the exchange (whether or not a person is photographed), whether or not the same person
is photographed in the images before and after the exchange, and whether or not the images before and after the
exchange are similar images.

[0088] In the case of No. 1, a face of a person is photographed in each of the images before and after the exchange,
and the persons are the same person. Therefore, the preference estimation unit 20 determines that the importance of
the person photographed in the images before and after the exchange is high. In addition, since the images before and
after the exchange are similar images, the user has performed the image exchange because the user did not like the
face (expression) of the person photographed in the image before the change. Therefore, since there is no dissatisfaction
with the scene or the composition, the preference estimation unit 20 determines that the importance is high.
[0089] In the case of No. 2, a face of a person is photographed in each of the images before and after the exchange,
and the persons are the same person. Therefore, similar to the case of No. 1, the preference estimation unit 20 determines
that the importance of the person photographed in the images before and after the exchange is high. In addition, since
the images before and after the exchange are not similar images, the user has performed the image exchange because
the user did not like the composition or the scene photographed in the image before the change. Therefore, the preference
estimation unit 20 determines that the importance of the scene or the composition in the image before the change is low.
[0090] In the case of No. 3, since a face of a person is photographed in each of the images before and after the
exchange but the persons are not the same person, the user has performed the image exchange because the user did
not like a person photographed in the image before the change. Therefore, the preference estimation unit 20 determines
that the importance of the person photographed in the image before the change is low. In addition, since the images
before and after the exchange are similar images, the preference estimation unit 20 determines that the importance of
the scene or the composition in each of the images before and after the exchange is high as in the case of No. 1.

(Table 3)

No.
Is there face of person? Comparison between images before and after exchange

Before exchange After exchange Same person? Similar?

1 O O O O

2 O O O X

3 O O X O

4 O O X

5 O X X O

6 O X X

7 X O X O

8 X O X X
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[0091] In the case of No. 4, a face of a person is photographed in each of the images before and after the exchange,
but the persons are not the same person. Therefore, similar to the case of No. 3, the preference estimation unit 20
determines that the importance of the person photographed in the image before the change is low. In addition, since
the images before and after the exchange are not similar images, the preference estimation unit 20 determines that the
importance of the composition or the scene photographed in the image before the change is low as in the case of No. 2.
[0092] In the case of No. 5, a face of a person is photographed in the image before the change, but a face of a person
is not photographed in the image after the change. Therefore, the preference estimation unit 20 determines that the
importance of the person photographed in the image before the change is low. In addition, since the images before and
after the exchange are similar images, the preference estimation unit 20 determines that the importance of the scene
or the composition in each of the images before and after the exchange is high as in the case of No. 1.
[0093] In the case of No. 6, a face of a person is photographed in the image before the change, but a face of a person
is not photographed in the image after the change. Therefore, similar to the case of No. 5, the preference estimation
unit 20 determines that the importance of the person photographed in the image before the change is low. In addition,
since the images before and after the exchange are not similar images, the preference estimation unit 20 determines
that the importance of the composition or the scene photographed in the image before the change is low as in the case
of No. 2.
[0094] In the case of No. 7, a face of a person is not photographed in the image before the change, but a face of a
person is photographed in the image after the change. Therefore, the preference estimation unit 20 determines that the
importance of the person photographed in the image after the change is high. In addition, since the images before and
after the exchange are similar images, the preference estimation unit 20 determines that the importance of the scene
or the composition in each of the images before and after the exchange is high as in the case of No. 1.
[0095] In the case of No. 8, a face of a person is not photographed in the image before the change, but a face of a
person is photographed in the image after the change. Therefore, similar to the case of No. 7, the preference estimation
unit 20 determines that the importance of the person photographed in the image after the change is high. In addition,
since the images before and after the exchange are not similar images, the preference estimation unit 20 determines
that the importance of the composition or the scene photographed in the image before the change is low as in the case
of No. 6.
[0096] In addition, the preference estimation unit 20 is not limited to the example described above. Using the analysis
result of the image analysis unit 18, the preference estimation unit 20 can estimate the preference of the user from the
layout editing result, for example, based on the photographing time of the images before and after the exchange,
photographing locations of the images before and after the exchange (GPS information), sizes of the faces of persons
photographed in the images before and after the exchange, positions of the faces of persons photographed in the images
before and after the exchange, directions of the faces of persons photographed in the images before and after the
exchange, expressions of persons photographed in the images before and after the exchange, scenes of the images
before and after the exchange, colors of the entire images before and after the exchange, and whether the images before
and after the exchange are landscapes or portraits, and can calculate the evaluation value of each image, which can
be used in a photo book, based on the estimated preference of the user.
[0097] For example, the preference estimation unit 20 determines the importance of the scenes photographed in the
images before and after the exchange based on whether or not the photographing times of the images before and after
the exchange are close to each other (whether or not the photographing times of the images before and after the
exchange are within a predetermined time range). For example, when the photographing times of the images before
and after the exchange are close to each other, it is determined that the importance of the scenes photographed in the
images before and after the exchange is high. On the other hand, when the photographing times of the images before
and after the exchange are far from each other, it is determined that the importance of the scene photographed in the
image before the change is low.
[0098] In addition, the preference estimation unit 20 determines the importance of the photographing locations of the
images before and after the exchange based on whether or not the photographing locations of the images before and
after the exchange are close to each other (whether or not the photographing locations of the images before and after
the exchange are within a predetermined range). For example, when the photographing locations of the images before
and after the exchange are close to each other, it is determined that the importance of the photographing locations of
the images before and after the exchange is high. On the other hand, when the photographing locations of the images
before and after the exchange are far from each other, it is determined that the importance of the photographing location
of the image before the change is low.
[0099] The user has a preference, such as "a liking for a close-up of a child’s face" and "a dislike of too many close-
ups of his or her own face", for example. Therefore, based on the sizes and the like of persons and faces photographed
in the images before and after the exchange, the preference estimation unit 20 determines the preference of the user
for the size of the face.
[0100] The user has a preference such as "a liking for a face being located at the center of the screen" and "a liking
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for a face being slightly shifted from the center of the screen", for example. Therefore, based on the positions of faces
photographed in the images before and after the exchange, the preference estimation unit 20 determines the preference
of the user for the position of the face.
[0101] The user has a preference such as "a liking for a face facing the front" and "a liking for a face being slightly
inclined", for example. Therefore, based on the directions of faces photographed in the images before and after the
exchange, the preference estimation unit 20 determines the preference of the user for the direction of the face.
[0102] The user has a preference, such as "a liking for a child’s face that smiles" and "a dislike of his or her own face
that smiles", for example. Therefore, based on persons, facial expressions, and the like photographed in the images
before and after the exchange, the preference estimation unit 20 determines the preference of the user for the facial
expression.
[0103] The user has a preference, such as "a liking for an indoor image", "a liking for an outdoor image", and "a liking
for a night view", for example. Therefore, based on the scenes of the images before and after the exchange, the preference
estimation unit 20 determines the preference of the user for the scene.
[0104] The user has a preference, such as "a liking for a light image", and "a liking for an image with high contrast",
for example. Therefore, based on the brightness, saturation, contrast, and the like of the images before and after the
exchange, the preference estimation unit 20 determines the preference of the user for the color of the entire image.
[0105] The user has a preference, such as "a liking for a landscape", and "a liking for a portrait", for example. Therefore,
based on persons, landscape, and the like photographed in the images before and after the exchange, the preference
estimation unit 20 determines the preference of the user for the portrait/landscape.
[0106] In addition, when the user extracts only a region including a predetermined person from an image, in which
two or more persons are photographed, of edited images used in the layout and places the extracted region in the layout
based on the instruction of the user, the preference estimation unit 20 may calculate the importance such that the
importance of the extracted predetermined person is higher than the importance of a person other than the predetermined
person of two or more persons photographed in the image.
[0107] For example, as shown by the dotted line in Fig. 8, when a region of the dotted line including the face of the
person A, which is extracted from the image in which two persons A and B are photographed, is enlarged and placed
in the layout, the preference estimation unit 20 determines that the importance of the person A is higher than that of the
person B.
[0108] In addition, the preference estimation unit 20 may estimate the preference of the user from the editing result
of the layout of a plurality of pages.
[0109] When the user performs the same layout editing in all pages, for example, when the user adds an image in
which the person A is photographed to all pages, the preference estimation unit 20 gives top priority to the editing result
of the layout to estimate the preference of the user and preferentially increases the evaluation value of the image in
which the person A is photographed. On the other hand, when the user adds the image in which the person A is
photographed in a certain page and deletes the image in which the person A is photographed in another page, the
preference estimation unit 20 lowers the evaluation value of the image in which the person A is photographed.
[0110] In addition, the preference estimation unit 20 may determine the importance of each page based on the editing
time of each page.
[0111] For example, it is thought that the user has no hesitation about a page for which layout editing has been
completed without spending too much time. For example, when an apparently unrelated person is photographed in an
image, the user deletes the image immediately without spending much time. Therefore, the preference estimation unit
20 determines that the importance of the editing result of the layout of the page is high, and increases the priority of the
preference of the user estimated from the editing result of the layout of the page.
[0112] On the other hand, in the case of a page for which the user has spent time for layout editing, it is thought that
the user has made a serious determination. For example, assuming that there are two close friends A and B, even if an
image in which the person A is photographed is used in a certain page, an image in which the person B is photographed
may need to be used in another page. Therefore, the preference estimation unit 20 determines that the importance of
the editing result of the layout of the page is low, and decreases the priority of the preference of the user estimated from
the editing result of the layout of the page.
[0113] Next, the operation of the edit assisting unit 26 will be described.
[0114] The edit assisting unit 26 assists the layout editing work of the user, such as changing the display form of the
list of unused images, based on the evaluation values of a plurality of images, which can be used in a photo book,
calculated by the image evaluation unit 24.
[0115] For example, in the list of unused images thumbnail-displayed in the unused image display area 34, the edit
assisting unit 26 preferentially displays an image of high importance for the user, that is, an image having a high evaluation
value, and lowers the priority to display an unused image having a low evaluation value. In other words, the edit assisting
unit 26 displays an unused image having a high evaluation value in the list of unused images in preference to an unused
image having a low evaluation value.
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[0116] For example, the edit assisting unit 26 places and displays an unused image having a high evaluation value
at the head side of the list of unused images in preference to an unused image having a low evaluation value, or displays
an unused image having a high evaluation value distinctively in the list of unused images. For example, as shown in
Fig. 9, a "*" mark is put on an unused image having a high evaluation value, or the color of the display frame of an
unused image having a high evaluation value is changed, or the display size of an unused image having a high evaluation
value is changed (display size of an unused image having a high evaluation value is increased). On the contrary, the
edit assisting unit 26 moves an unused image having a low evaluation value to the back side of the list of unused images
or does not display the unused image having a low evaluation value, for example.
[0117] In addition, the edit assisting unit 26 may change an unused image, which is displayed in the list of unused
images, according to a predetermined edited image designated based on the instruction of the user among the edited
images used in the layout.
[0118] For example, when the preference estimation unit 20 calculates as the preference of the user the importance
of each person photographed in each of a plurality of images that can be used in a photo book, the edit assisting unit
26 displays an unused image in which a person of high importance is photographed in the list of unused images in
precedence to an unused image in which a person of low importance is photographed when an image in which a person
of low importance is photographed, among the edited images used in the layout, is selected based on the instruction of
the user as shown by the thick frame in Fig. 10. This is the same as when a location is applied instead of a person.
[0119] In addition, the edit assisting unit 26 may display the layout created by the automatic layout unit 12, as assist
information, on the editing screen of the screen display unit 28 as well as changing the display form of the list of unused
images. For example, when the user is editing the layout of a predetermined page of a photo book, the automatic layout
unit 12 selects images automatically based on the preference of the user and creates the layout using the selected
images. Then, the edit assisting unit 26 displays the layout created by the automatic layout unit 12, as assist information,
on the editing screen of the screen display unit 28. In this case, the user can adopt the layout proposed by the edit
assisting unit 26 or can further edit the layout under editing with reference to the layout proposed by the edit assisting
unit 26.
[0120] In addition, the edit assisting unit 26 may display decorative parts, such as a background mount, a frame
decoration, clip art, and fonts for text input, on the editing screen of the screen display unit 28, as the assist information,
based on the preference of the user. For example, the edit assisting unit 26 displays a background mount for children
preferentially when the importance of the "child" is high, or preferentially displays a frame decoration to appeal the image
of "food" when the importance of the image of "food" is high. In this manner, the user can decorate the layout under
editing by using the decoration parts proposed by the edit assisting unit 26.
[0121] In addition, when the layout editing device 10 edits a layout including a plurality of pages as in the photo book
of the present embodiment, the automatic layout unit 12 may create the layout of a page other than a predetermined
page of a plurality of pages based on the editing result of the layout of the predetermined page as shown in Fig. 11. For
example, when the user adds an image of the person A at the center of the facing pages 1 and 2, the automatic layout
unit 12 changes the layout of each page of the facing pages 3 and 4 and subsequent pages to the layout having the
person A at the center.
[0122] In addition, when the layout editing device 10 edits a layout including a plurality of pages as in the photo book
of the present embodiment, the automatic layout unit 20 may estimate the preference of the user based on the layout
editing result in two or more of the plurality of pages. Alternatively, the preference estimation unit 20 may estimate the
preference of the user based on the layout editing time in each of the plurality of pages.
[0123] As described above, the user can easily select a desired unused image from a large number of unused images
by assisting the layout editing work of the user based on the preference of the user. Therefore, the editing work can be
efficiently performed.
[0124] Although the case where the present invention is applied to a photo book including a plurality of pages has
been described in the above embodiment, the present invention is not limited to this. A plurality of pages are not
necessarily required, and the present invention can also be similarly applied to the layout includeing one page.
[0125] In addition, the layout editing method of the present invention can be realized as a program causing a computer
to execute each of the steps. In addition, a computer-readable recording medium on which the program is recorded can
also be implemented.
[0126] The present invention is basically as described above. While the present invention has been described in detail,
the present invention is not limited to the above-described embodiment, and various improvements and modifications
may be made without departing from the scope and spirit of the present invention.

Claims

1. A layout editing device that edits a layout in which a predetermined number of images selected from a plurality of
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images are disposed at predetermined positions, comprising:

a screen display unit that displays an editing screen of the layout;
an instruction input unit that inputs an instruction of a user for editing the layout;
a layout editing unit that edits the layout, which is displayed on the editing screen of the screen display unit,
based on the instruction of the user;
an image analysis unit that performs image analysis of each of the plurality of images;
a preference estimation unit that estimates a preference of the user based on an editing result of the layout and
a result of the image analysis;
an image evaluation unit that calculates an evaluation value of each of the plurality of images based on the
preference of the user and the image analysis result; and
an edit assisting unit that displays assist information, which is for assisting an editing work of the layout by the
user, on the editing screen of the screen display unit based on the evaluation value of each of the plurality of
images.

2. The layout editing device according to claim 1,
wherein the preference estimation unit calculates importance of each person, as the preference of the user, based
on a difference between the number of appearances of each person photographed in one or more added images,
which are added to the layout based on the instruction of the user from unused images that have not been used in
the layout among the plurality of images, and the number of appearances of the same person as each person
photographed in one or more deleted images that have been deleted from the layout based on the instruction of the
user.

3. The layout editing device according to claim 2,
wherein the preference estimation unit weights the importance according to a size of a face of each person photo-
graphed in each of the added image and the deleted image.

4. The layout editing device according to claim 1,
wherein the preference estimation unit calculates the importance of each person, as the preference of the user,
based on the number of appearances of each person photographed in edited images used in the layout.

5. The layout editing device according to claim 4,
wherein the preference estimation unit calculates the importance based on the importance of each person such that
importance of a person having a large number of appearances in images in which a person of high importance is
photographed, among persons photographed in images in which the person of high importance rather than a person
of low importance is photographed, is higher than importance of a person having a small number of appearances
in the images in which the person of high importance is photographed.

6. The layout editing device according to claim 4,
wherein the preference estimation unit calculates the importance based on the importance of each person such that
importance of a person having a large number of appearances in images photographed on a photographing date
of an image in which a person of high importance is photographed, among persons photographed in the images
photographed on the photographing date of the image in which the person of high importance rather than a person
of low importance is photographed, is higher than importance of a person having a small number of appearances
in the images photographed on the photographing date of the image in which the person of high importance is
photographed.

7. The layout editing device according to claim 4,
wherein the preference estimation unit calculates the importance based on the importance of each person such that
importance of a person having a large number of appearance dates of photographing dates of images in which a
person of high importance is photographed, among persons photographed in images photographed on the photo-
graphing dates of the images in which the person of high importance rather than a person of low importance is
photographed, is higher than importance of a person having a small number of appearance dates.

8. The layout editing device according to claim 1,
wherein the preference estimation unit calculates the importance of each person, as the preference of the user,
based on image content photographed in each edited image used in the layout.
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9. The layout editing device according to claim 1,
wherein, when an edited image used in the layout is exchanged with an unused image that has not been used in
the layout of the plurality of images based on the instruction of the user, the preference estimation unit calculates
importance of persons photographed in images before and after the exchange and importance of scenes and
composition of the images before and after the exchange, as the preference of the user, based on whether or not
a face of a person is photographed in the images before and after the exchange, whether or not the same person
is photographed in the images before and after the exchange, and whether or not the images before and after the
exchange are similar images.

10. The layout editing device according to claim 1,
wherein, when an edited image used in the layout is exchanged with an unused image that has not been used in
the layout of the plurality of images based on the instruction of the user, the preference estimation unit estimates
the preference of the user based on any of photographing times of images before and after exchange, photographing
locations of the images before and after the exchange, sizes of faces of persons photographed in the images before
and after the exchange, positions of the faces of the persons photographed in the images before and after the
exchange, directions of the faces of the persons photographed in the images before and after the exchange, ex-
pressions of the persons photographed in the images before and after the exchange, scenes of the images before
and after the exchange, colors of entire images before and after the exchange, and whether the images before and
after the exchange are landscapes or portraits.

11. The layout editing device according to claim 1,
wherein, when only a region including a predetermined person is extracted from an image, in which two or more
persons are photographed, of edited images used in the layout and is disposed in the layout based on the instruction
of the user, the preference estimation unit calculates the importance such that importance of the predetermined
person is higher than importance of a person other than the predetermined person out of two or more persons
photographed in the image.

12. The layout editing device according to any one of claims 1 to 11,
wherein the screen display unit further displays a list of a predetermined number of unused images, among unused
images of the plurality of images that are not disposed in the layout, on the editing screen, and
the edit assisting unit displays an unused image having a high evaluation value in preference to an unused image
having a low evaluation value, as the assist information, in the list of unused images.

13. The layout editing device according to claim 12,
wherein the edit assisting unit places and displays the unused image having the high evaluation value at a head
side of the list of unused images in preference to the unused image having the low evaluation value.

14. The layout editing device according to claim 12,
wherein the edit assisting unit displays the unused image having the high evaluation value distinctively in the list of
unused images.

15. The layout editing device according to claim 14,
wherein the edit assisting unit performs the distinctive display in the list of unused images by marking the unused
image having the high evaluation value, or by changing a color of a display frame of the unused image having the
high evaluation value, or by changing a display size of the unused image having the high evaluation value.

16. The layout editing device according to claim 12,
wherein the edit assisting unit changes the predetermined number of unused images according to predetermined
images, which are designated based on the instruction of the user among edited images used in the layout, and
displays the result in the list of unused images.

17. The layout editing device according to claim 16,
wherein the preference estimation unit calculates, as the preference of the user, importance of each person or each
location photographed in each of the plurality of images, and
when an image in which a person of low importance or a location of low importance is photographed, among edited
images used in the layout, is designated based on the instruction of the user, the edit assisting unit displays an
unused image in which a person of high importance or a location of high importance is photographed in the list of
unused images in precedence to the image in which the person of low importance or the location of low importance
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is photographed.

18. The layout editing device according to any one of claims 12 to 17, further comprising:

an automatic layout unit that creates the layout automatically based on the preference of the user,
wherein the edit assisting unit further displays the layout created by the automatic layout unit, as the assist
information, on the editing screen of the screen display unit.

19. The layout editing device according to any one of claims 12 to 18,
wherein the edit assisting unit displays at least one of a background mount, a frame decoration, clip art, and fonts
for text input on the editing screen of the screen display unit, as the assist information, based on the preference of
the user.

20. The layout editing device according to any one of claims 1 to 17, further comprising:

an automatic layout unit that creates a layout of each of a plurality of pages automatically,
wherein the automatic layout unit creates a layout of a page other than a predetermined page of the plurality
of pages based on an editing result of a layout of the predetermined page.

21. The layout editing device according to any one of claims 1 to 20,
wherein the preference estimation unit estimates the preference of the user based on a layout editing result in two
or more of a plurality of pages.

22. The layout editing device according to any one of claims 1 to 20,
wherein the preference estimation unit estimates the preference of the user based on a layout editing time in each
of a plurality of pages.

23. The layout editing device according to any one of claims 1 to 22, further comprising:

a preference storage unit that stores data of the preference of the user,
wherein the image evaluation unit calculates the evaluation value of each of the plurality of images based on
the data of the preference of the user stored in the preference storage unit.

24. A layout editing method of editing a layout in which a predetermined number of images selected from a plurality of
images are disposed at predetermined positions, comprising:

a step of editing a layout, which is displayed on an editing screen of a screen display unit, based on an instruction
of a user for editing the layout that is input through an instruction input unit;
a step of performing image analysis of each of the plurality of images;
a step of estimating a preference of the user based on an editing result of the layout and a result of the image
analysis;
a step of calculating an evaluation value of each of the plurality of images based on the preference of the user
and the image analysis result; and
a step of displaying assist information, which is for assisting an editing work of the layout by the user, on the
editing screen of the screen display unit based on the evaluation value of each of the plurality of images.

25. A program causing a computer to execute each step of the layout editing method according to claim 24.

26. A computer-readable recording medium on which a program causing a computer to execute each step of the layout
method according to claim 24 is recorded.
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