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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] Aspects of the present invention generally relate to an image processing apparatus, a control method, and a
program.

Description of the Related Art

[0002] Processing for generating a layout image by arranging, in a template, images represented by image data
acquired by taking photographs using, for example, a digital camera is known. Such processing is referred to as "automatic
layout processing". Japanese Patent No. 5,449,460 discusses a method of performing automatic layout processing by
analyzing images to evaluate the images and then arranging images with higher evaluation values on a double-page
spread to create an album.
[0003] In the method discussed in Japanese Patent No. 5,449,460, with respect to the evaluation of an image, whether
the image is an image acquired from still image data or an image acquired from moving image data is not taken into
consideration. Therefore, the method discussed in Japanese Patent No. 5,449,460 has an issue in that it is impossible
to reflect a difference in source of acquisition of image data in the evaluation.

SUMMARY OF THE INVENTION

[0004] Aspects of the present invention are generally directed to generating a layout image having a high user satis-
faction level.
[0005] According to a first aspect of the present invention, there is provided a control method as specified in claims 1
to 14. According to a second aspect of the present invention, there is provided a program as specified in claim 15.
[0006] Further features of the present invention will become apparent from the following description of exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

Fig. 1 is a block diagram illustrating a hardware configuration of an image processing apparatus.
Fig. 2 is a block diagram illustrating a software configuration of an album creation application in a first exemplary
embodiment.
Fig. 3 is a diagram illustrating a setting screen which is displayed by the album creation application.
Fig. 4, which is composed of Figs. 4A and 4B, is a flowchart illustrating automatic layout processing performed by
the album creation application.
Fig. 5 is a diagram illustrating a table used to manage image analysis information about image data.
Figs. 6A, 6B, and 6C are diagrams for explaining division of an image data group.
Fig. 7 is a diagram for explaining classification of scenes.
Figs. 8A and 8B are diagrams for explaining scoring with respect to a main slot and a sub-slot.
Figs. 9A, 9B, 9C, 9D, 9E, 9F, 9G, 9H, and 9I are diagrams for explaining selection of image data.
Fig. 10 is a diagram for explaining layouts of image data.
Fig. 11 is a diagram illustrating a configuration of an image selection unit in more detail.
Fig. 12, which is composed of Figs. 12A and 12B, is a flowchart illustrating details of image selection processing.
Fig. 13 is a block diagram of software for managing processing for determining a template in the first exemplary
embodiment.
Fig. 14 is a flowchart illustrating processing for determining a template which is used to generate a layout image in
the first exemplary embodiment.
Fig. 15 is a block diagram illustrating a software configuration of an album creation application in a second exemplary
embodiment.
Fig. 16 is a flowchart illustrating processing which is performed at the time of re-layout of an album.
Fig. 17 is a diagram illustrating various templates.
Fig. 18 is a block diagram of software for managing processing for determining a template in the second exemplary
embodiment.
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Fig. 19 is a flowchart illustrating processing for determining a template which is used to generate a layout image in
the second exemplary embodiment.
Fig. 20 is a diagram illustrating a screen used to adjust an appearance frequency of each object contained in an
album obtained after editing.
Fig. 21 is a diagram illustrating a single double-page spread layout image in an album obtained after editing in each
combination of setting values.

DESCRIPTION OF THE EMBODIMENTS

[0008] Various exemplary embodiments, features, and aspects of the invention will be described in detail below with
reference to the drawings. Furthermore, the following exemplary embodiments should not be construed to limit the
invention set forth in the claims, and not all of combinations of features described in the exemplary embodiments are
always essential for solutions provided by the invention. Moreover, the same constituent elements are assigned the
respective same reference numerals and the description thereof is not repeated.
[0009] In the following exemplary embodiments, procedures for activating an application program for creation of an
album (hereinafter referred to as an "album creation application") and performing automatic layout processing to generate
a layout image are described. The term "image" as used in the following description includes, unless otherwise stated,
a still image, a moving image, and a frame image included in a moving image, and further includes a still image, a moving
image, and a frame image included in a moving image which are present on a social networking service (SNS) server.
[0010] Fig. 1 is a block diagram illustrating a hardware configuration of an image processing apparatus according to
a first exemplary embodiment of the present invention. Examples of the image processing apparatus include a personal
computer (PC), a smartphone, a tablet terminal, a camera, and a printer, and, in the present exemplary embodiment,
the image processing apparatus is assumed to be a PC.
[0011] Referring to Fig. 1, the image processing apparatus 100 includes a central processing unit (CPU) 101, a read-
only memory (ROM) 102, a random access memory (RAM) 103, a hard disk drive (HDD) 104, a display 105, a keyboard
106, a mouse 107, and a data communication unit 108. These elements are mutually interconnected via a data bus 109.
[0012] The CPU 101, which is a central arithmetic device or a processor, is a system control unit that controls the
entire image processing apparatus 100. Moreover, the CPU 101 performs an image processing method described in
the present exemplary embodiment according to a program. Furthermore, while, in Fig. 1, only one CPU is illustrated,
the CPU 101 is not limited to this, but can include a plurality of CPUs.
[0013] Programs and an operating system (OS) which are executed by the CPU 101 are stored in the ROM 102. The
RAM 103 provides a memory for temporarily storing various pieces of information to be used when programs are executed
by the CPU 101. The HDD 104 is a storage medium for storing, for example, a database which retains image files and
results of processing, such as image analysis. In the present exemplary embodiment, the HDD 104 stores an album
creation application, details of which are described below.
[0014] The display 105 (display unit) is a device which displays a user interface (UI) or a layout result of images to
the user. The display 105 can be equipped with a touch sensor function. The keyboard 106 is one of input devices, and
is used, for example, to input predetermined information onto a UI displayed on the display 105. The predetermined
information is, for example, information indicating the number of double-page spreads or the number of pages of an
album intended to be created. The mouse 107 is one of input devices, and is used, for example, to click a button on the
UI displayed on the display 105. Furthermore, the album creation application is activated, for example, by the user
operating the mouse 107 to double-click an icon corresponding to the album creation application, which is displayed on
the display 105.
[0015] The data communication unit 108 (communication unit) is a device provided to communicate with an external
apparatus, such as a printer or a server. For example, data generated by the album creation application is transmitted
via the data communication unit 108 to a printer (not illustrated) or a server (not illustrated) connected to the image
processing apparatus 100. Moreover, the data communication unit 108 receives still image data present on a server
(not illustrated) or a social networking service (SNS) server (not illustrated). Furthermore, while, in the present exemplary
embodiment, the data communication unit 108 receives still image data from an SNS server, this is not a limited example,
but the data communication unit 108 can also receive moving image data.
[0016] The data bus 109 connects the above-mentioned units (102 to 108) to the CPU 101.

<Automatic Layout of Album>

[0017] Fig. 2 is a software block diagram of the album creation application in the present exemplary embodiment. In
the present exemplary embodiment, the album creation application, which is stored in the HDD 104, is activated by the
user operating the mouse 107 to double-click an icon corresponding to the album creation application, which is displayed
on the display 105. Moreover, the album creation application is stored in the HDD 104, for example, by being installed
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from an external server via the data communication unit 108.
[0018] While the album creation application has various functions, in the present exemplary embodiment, an automatic
layout function provided by an automatic layout processing unit 219 is particularly described. The automatic layout
function is a function to generate a layout image by laying out, in a previously-prepared template, image data acquired
by classifying and selecting still images or moving images based on their contents or attribute information and to display
the generated layout image on the display 105.
[0019] As illustrated in Fig. 2, the album creation application includes an album creation condition designation unit
201 and the automatic layout processing unit 219.
[0020] The album creation condition designation unit 201 receives a designation of an album creation condition ac-
cording to a UI operation, which is described below, performed with, for example, the mouse 107, and outputs the
designated album creation condition to the automatic layout processing unit 219. The designated album creation condition
includes, for example, an identifier (ID) of image data or a main character targeted for processing, the number of double-
page spreads of an album, template information, a turning-on/turning-off condition of image correction, a turning-on/turn-
ing-off condition of the use of a moving image, and designation of the mode of an album. The designation of image data
can be, for example, a designation using ancillary information or attribute information about an individual piece of image
data, such as the date and time of image capturing or a designation that is based on the structure of a file system
including image data, such as the designation of a device or directory (folder). Furthermore, the double-page spread
corresponds to a pair of mutually adjacent pages printed on separate sheets (or pages). Moreover, the album creation
application in the present exemplary embodiment is assumed to generate one double-page spread layout via a single
display window. Additionally, the album creation condition designation unit 201 displays, for example, a setting screen
such as that illustrated in Fig. 3, and receives the designation of the album creation condition by receiving inputs to the
setting screen.
[0021] A moving image acquisition unit 202 acquires a moving image group (moving image data group) designated
by the album creation condition designation unit 201 from a storage region, such as the HDD 104. Furthermore, the
moving image acquisition unit 202 can acquire a moving image group from a storage region of, for example, a server
or an SNS server on the network via the data communication unit 108. The term "moving image group" as used herein
refers to an aggregation of pieces of moving image data used to extract candidates of image data to be used for album
creation. The moving image acquisition unit 202 brings the acquired moving image data from a compressed state into
a decompressed state using a decoder function included as standard equipment in the OS in such a way as to enable
the moving image data to be analyzed by a moving image analysis unit 203.
[0022] The moving image analysis unit 203 analyzes the moving image data acquired by the moving image acquisition
unit 202.
[0023] More specifically, the moving image analysis unit 203 clips successive frames from moving image data, specifies
a difference in feature amount between two successive frames, and specifies the amount of motion. The moving image
data includes moving image data acquired by capturing an image of an image capturing target with a large amount of
motion and moving image data acquired by capturing an image of an image capturing target with a small amount of
motion. With regard to image data obtained from the former moving image data, the amount of motion is deemed large,
and, with regard to image data obtained from the latter moving image data, the amount of motion is deemed small.
[0024] More specifically, the moving image analysis unit 203 divides the entire area of each clipped frame into a
plurality of regions, and generates histograms concerning RGB values of the plurality of regions. Then, the moving image
analysis unit 203 detects a difference in the histogram concerning RGB values between two successive frames, and
identifies the number of regions corresponding to histograms detected as having a large difference. Then, if the number
of regions corresponding to histograms detected as having a large difference is equal to or greater than a threshold
value, the moving image analysis unit 203 determines that the difference in feature amount between two successive
frames is large. Then, if the number of regions corresponding to histograms detected as having a large difference is
less than the threshold value, the moving image analysis unit 203 determines that the difference in feature amount
between two successive frames is small.
[0025] Then, since a case where the difference in feature amount between two successive frames is large indicates
that those frames are not analogous to each other, it is determined by the moving image analysis unit 203 that those
frames are frames in which the motion of the subject is large (the amount of motion is large). Since a case where the
difference in feature amount between two successive frames is small indicates that those frames are analogous to each
other, it is determined by the moving image analysis unit 203 that those frames are frames in which the motion of the
subject is small (the amount of motion is small). With regard to determination of the amount of motion, besides the above-
mentioned difference in feature amount between frames being used, motion vectors which are used in a moving image
format can be used. Furthermore, while, in the present exemplary embodiment, a difference in RGB values is detected
as the difference in feature amount between frames, for example, a difference concerning luminance values can be
detected in another configuration. In this way, the moving image analysis unit 203 is able to divide a plurality of frames
extracted from one piece of moving image data into a frame group with a large amount of motion and a frame group
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with a small amount of motion and to separately manage the respective frame groups.
[0026] The moving image analysis unit 203 extracts frames, which are clipped from moving image data and managed
in time-series order, at predetermined intervals and sets each extracted frame as an analysis target. The moving image
analysis unit 203 sets the interval at which to extract an analysis target frame from a frame group determined to have
a large amount of motion as a short interval, and sets the interval at which to extract an analysis target frame from a
frame group determined to have a small amount of motion as a long interval. For example, the moving image analysis
unit 203 extracts an analysis target frame from a frame group determined to have a large amount of motion at intervals
of three frames, and extracts an analysis target frame from a frame group determined to have a small amount of motion
at intervals of five frames.
[0027] Moreover, the moving image analysis unit 203 performs analytical processing on the extracted analysis target
frame. More specifically, the moving image analysis unit 203 performs, for example, object detection, size identification,
smile determination, eye closing determination, shake and blur determination, and brightness determination. The object
detection is processing for detecting an object, such as the face of a person, an animal, or food, from the analysis target
frame. The size identification is processing for identifying the size of an object detected by the object detection. The
smile determination is processing for, in a case where the object detected by the object detection is the face of a person,
determining whether the detected face of a person is a smile. The eye closing determination is processing for, in a case
where the object detected by the object detection is the face of a person, determining whether the detected face of a
person indicates the eyes being closed. The shake and blur determination is processing for determining the amount of
shaking or blurring in the analyzed frame. The brightness determination is processing for determining the amount of
brightness (average luminance value) of the analyzed frame.
[0028] Furthermore, the moving image analysis unit 203 performs scoring processing for assigning a score to the
analyzed frame according to a result of the above-mentioned processing. More specifically, for example, the moving
image analysis unit 203 performs scoring processing in such a manner that a frame which contains an object, such as
the face of a person, an animal, or food, becomes higher in score than a frame which does not contain the object.
Furthermore, the moving image analysis unit 203 is able to determine, via the object detection, whether a frame contains
an object. Moreover, for example, the moving image analysis unit 203 performs scoring processing in such a manner
that a frame which contains a large object becomes higher in score than a frame which contains a small object. Further-
more, the moving image analysis unit 203 is able to identify the size of an object contained in each frame via the size
identification. Moreover, for example, the moving image analysis unit 203 performs scoring processing in such a manner
that a frame which contains the face with a smile becomes higher in score than a frame which contains the face without
a smile. Additionally, the moving image analysis unit 203 performs scoring processing in such a manner that a frame
which contains more faces with a smile becomes higher in score than a frame which contains less faces with a smile.
Furthermore, the moving image analysis unit 203 is able to identify, via the smile determination, whether the face
contained in each frame has a smile or the number of faces with a smile contained in each frame. Moreover, for example,
the moving image analysis unit 203 performs scoring processing in such a manner that a frame which contains a face
without eye closing becomes higher in score than a frame which contains a face with eye closing. Additionally, the
moving image analysis unit 203 performs scoring processing in such a manner that a frame which contains less faces
with eye closing becomes higher in score than a frame which contains more faces with eye closing. Furthermore, the
moving image analysis unit 203 is able to identify, via the eye closing determination, whether the face contained in each
frame has eye closing or the number of faces having eye closing contained in each frame. Moreover, the moving image
analysis unit 203 performs scoring processing in such a manner that a frame having small shaking or blurring becomes
higher in score than a frame having large shaking or blurring. Furthermore, the moving image analysis unit 203 is able
to identify, via the shake and blur determination, the amount of shaking or blurring of each frame. Additionally, in the
shake and blur determination, the moving image analysis unit 203 calculates the edge amount of the analysis target
frame using a Laplacian filter, and determines that the frame has less blurring as the edge amount is larger. Furthermore,
the moving image analysis unit 203 can change a region to be subjected to the shake and blur determination according
to the amount of motion. For example, in a case where the shake and blur determination is performed on a frame clipped
from moving image data acquired by tracking and capturing an image of a moving subject, the image of the subject is
captured as a sharp image, but the image of the background is captured as a blurring image. Therefore, if the entire
image is set as a region targeted for the shake and blur determination, the determination target frame may be determined
to have large blurring. Therefore, for example, with regard to a frame with a large amount of motion, the moving image
analysis unit 203 can perform the shake and blur determination only on a subject region in which, for example, a face
is contained. Additionally, the moving image analysis unit 203 performs scoring processing in such a manner that a
bright frame (with a large average luminance value) becomes higher in score than a dark frame (with a small average
luminance value).
[0029] Furthermore, the moving image analysis unit 203 can narrow down frames targeted for analysis. For example,
when detecting the face of a person via the object detection, the moving image analysis unit 203 designates the orientation
of the face to be detected. At this time, the moving image analysis unit 203 can be configured to detect only faces facing
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in a particular orientation rather than detecting faces while specifying all of the orientations. Moreover, for example, the
moving image analysis unit 203 can be configured to perform the smile determination or the eye closing determination
on a frame which contains a face facing in a particular orientation or a frame which contains a face with a size of a
predetermined value or more. Additionally, for example, the moving image analysis unit 203 can be configured to perform
the size identification, the smile determination, the eye closing determination, or the shake and blur determination on
only a frame with a brightness of a predetermined value or more. With this configuration employed, even in a case where
a large number of frames are clipped from moving image data, processing time can be reduced.
[0030] Furthermore, the method for scoring performed by the moving image analysis unit 203 is not limited to the
above-mentioned methods. For example, the moving image analysis unit 203 can perform scoring processing in such
a manner that a frame with a large amount of motion becomes higher in score than a frame with a small amount of
motion. Moreover, the moving image analysis unit 203 can add a predetermined score value to the score of a frame
obtained after zooming or a frame obtained after panning. This enables reflecting the intention of the user during capturing
of a moving image in a score.
[0031] With these analytical processing operations, the moving image analysis unit 203 is able to identify which frame
in a moving image is an appropriate image.
[0032] A frame acquisition unit 204 clips a frame from a moving image based on a result of analysis (evaluation)
performed by the moving image analysis unit 203, and stores the clipped frame as image data in the HDD 104. More
specifically, the frame acquisition unit 204 acquires a frame with a total score of a predetermined value or more from
each frame group which is analyzed and managed by the moving image analysis unit 203. Alternatively, the frame
acquisition unit 204 can acquire a predetermined number of frames with a higher total score. At that time, the frame
acquisition unit 204 stores the amount of motion of the frame, camera work, and a score in association with the frame.
The amount of motion of the frame, the camera work, and the score are acquired by being analyzed by the moving
image analysis unit 203. Furthermore, information concerning the usage of an image, such as an image being used for
album creation or a candidate image being used when the user replaces images after album creation, can be stored in
association with the frame. Moreover, for example, which of an image used for album creation and a candidate image
a certain frame becomes is determined according to the score of the certain frame. Specifically, a frame with a higher
score becomes an image used for album creation. Additionally, for example, information indicating from which storage
unit, such as a specified folder, a specified server, or an SNS server, moving image data was acquired, information
about the date and time of capturing of a moving image, the size of the extracted frame, or the image capturing time of
a moving image can be stored at that time. Furthermore, the extracted frames are sequentially converted into image
data of a predetermined format by an image conversion unit 206.
[0033] An image acquisition unit 205 acquires an image group (image data group) designated by the album creation
condition designation unit 201 from a storage region, such as the HDD 104. Furthermore, the image acquisition unit 205
can acquire an image group from a storage region of, for example, a server or an SNS server on the network via the
data communication unit 108. The term "image group" as used herein refers to candidates of image data to be used for
album creation. For example, there may be a case where, in the album creation condition designation unit 201, "January
1, 20XX to December 31, 20XX" is designated as a condition concerning the date and time (hereinafter referred to as
"image capturing date and time) at which image data targeted for layout was generated (a photograph corresponding
to the image data was taken). In this case, the image acquisition unit 205 acquires all of the pieces of image data
generated during a period from January 1, 20XX to December 31, 20XX as an image group.
[0034] Image data stored in the storage region is, for example, still image data or clipped image data obtained by
clipping a frame from moving image data. The still image data or the clipped image data is acquired from an imaging
device. The imaging device can be included in the image processing apparatus 100 or can be included in an external
apparatus (for example, a PC, a smartphone, a digital camera, or a tablet terminal) external to the image processing
apparatus 100. In the case of acquiring image data from an external apparatus, the image processing apparatus 100
acquires the image data via the data communication unit 108. Furthermore, the image processing apparatus 100 can
acquire still image data or clipped image data from a network or a server via the data communication unit 108. The CPU
101 analyzes data attached to image data and determines from where each piece of image data was acquired. Further-
more, when acquiring image data from an SNS server via the album creation application, the CPU 101 can manage
from where the image data was acquired via the album creation application. Additionally, image data to be used by the
album creation application is not limited to the above-mentioned type of image data, but can be another type of image data.
[0035] The image conversion unit 206 converts number-of-pixels information and color information about image data
acquired by the image acquisition unit 205. Furthermore, information indicating into what number-of-pixels information
and color information the image data is converted by the image conversion unit 206 is previously determined, and such
information is stored in the album creation application or a parameter file used by the album creation application. In the
present exemplary embodiment, the image conversion unit 206 converts image data acquired by the image acquisition
unit 205 into image data the number of pixels of which is 420 pixels in the short side and the color information of which
is sRGB.
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[0036] An image analysis unit 207 performs analytical processing on image data. In the present exemplary embodiment,
the image analysis unit 207 performs analytical processing on image data obtained by conversion performed by the
image conversion unit 206. More specifically, the image analysis unit 207 acquires feature amounts from the converted
image data and performs object detection and face detection in the converted image data, facial expression recognition
of the detected face, and personal recognition of the detected face. Moreover, the image analysis unit 207 acquires
image capturing date and time information from data (for example, Exif information) attached to image data acquired by
the image acquisition unit 205 and obtained before conversion. The image capturing date and time information is not
limited to the one acquired from Exif information, but can be information indicating the date and time at which the image
data was generated or updated. Moreover, the image capturing date and time information can be information indicating
the date and time at which the image data was uploaded to a local server or an SNS server or the image data was
downloaded from a local server or an SNS server. Such date and time information is also treated as image capturing
date and time information in the following description. Furthermore, the local server is assumed to be a storage region
included in the image processing apparatus 100, such as the HDD 104.
[0037] An image classification unit 208 performs, on an image data group, scene segmentation and scene classification,
which are described below, using the image capturing date and time information, the number of captured images, and
object detection result information such as the detected face information. The term "scene" refers to an image capturing
scene such as "travel", "daily life", and "wedding ceremony". The scene can be said to be, for example, an aggregation
of pieces of image data generated in an image capturing opportunity at a certain period of time.
[0038] A main character information input unit 209 inputs an ID (identification information) of a main character desig-
nated by the album creation condition designation unit 201 to an image scoring unit 210.
[0039] The image scoring unit 210 performs scoring on each piece of image data in such a manner that image data
appropriate for layout gains a high score. Scoring is performed according to information acquired by the image analysis
unit 207 and information acquired by the image classification unit 208. Furthermore, different information can be addi-
tionally or alternatively used. In the present exemplary embodiment, the image scoring unit 210 performs scoring on
each piece of image data in such a manner that the score of image data in which the ID of a main character input by
the main character information input unit 209 is contained becomes a high score.
[0040] A number-of-spreads input unit 211 inputs the number of spreads (double-page spreads) of an album designated
by the album creation condition designation unit 201 to a spread allocation unit 212.
[0041] The spread allocation unit 212 divides (groups) an image group into portions and allocates each portion to each
spread. The spread allocation unit 212 divides an image group into portions according the input number of spreads and
allocates each portion of the image group to each spread. For example, in a case where the number of spreads is 5,
the spread allocation unit 212 divides the acquired image group into five small image groups and allocates one small
image group to each spread. Furthermore, while, in the present exemplary embodiment, a configuration in which the
image group is divided into portions according to the number of spreads and each divided portion of the image group is
allocated to each spread is described, a configuration in which the image group is divided into portions according to the
number of pages and each divided portion of the image group is allocated to each page can be employed.
[0042] An image selection unit 213 selects image data from portions of the image group allocated to the respective
spreads by the spread allocation unit 212, based on scores given by the image scoring unit 210.
[0043] A template setting unit 214 reads a plurality of templates corresponding to template information designated by
the album creation condition designation unit 201 from the HDD 104, and inputs the plurality of templates to an image
layout unit 215. Furthermore, in the present exemplary embodiment, the plurality of templates is assumed to be previously
retained in an album creation application stored in the HDD 104. Moreover, the plurality of templates contains, for
example, information about the size of each entire template and information about the number of slots included in each
template, the size of each slot, and the position of each slot.
[0044] The image layout unit 215 determines the layout of each spread. More specifically, the image layout unit 215
selects a template suitable for image data selected by the image selection unit 213 from a plurality of templates input
by the template setting unit 214, and determines the placement location of each image. With this, the layout of each
spread is determined.
[0045] A layout information output unit 218 outputs layout information used to display a layout image on the display
105 according to the layout determined by the image layout unit 215. The layout image is, for example, an image in
which images represented by the image data selected by the image selection unit 213 are arranged in the selected
template, and the layout information is bit-mapped data representing the layout image.
[0046] An image correction unit 217 performs various correction processing operations, such as dodging correction
(luminance correction), red-eye correction, and contrast correction. A correction condition input unit 216 inputs the
turning-on/turning-off condition of image correction designated by the album creation condition designation unit 201 to
the image correction unit 217. Turning-on/turning-off of image correction can be designated with respect to each type
of correction or can be designated collectively with respect to all of the types of correction. In a case where the image
correction condition is set to turning-on, the image correction unit 217 performs correction processing on image data,
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and, in a case where the image correction condition is set to turning-off, the image correction unit 217 does not perform
correction processing on image data. Furthermore, the image correction unit 217 performs correction processing on the
image data input from the image conversion unit 206 according to turning-on/turning-off of image correction. The number-
of-pixels information about image data input from the image conversion unit 206 to the image correction unit 217 is able
to be changed in conformity with the size of the layout image determined by the image layout unit 215. While, in the
present exemplary embodiment, image correction is performed on each piece of image data after the layout image is
generated, the image correction is not limited to this, but correction to each piece of image data can be performed before
images are laid out (arranged) in the template.
[0047] Image data output from the layout information output unit 218 is displayed on the display 105, for example, in
a format such as that illustrated in Fig. 3.
[0048] When the album creation application in the present exemplary embodiment is installed in the image processing
apparatus 100, a start-up icon is generated on the top screen (desktop), which is displayed on the display 105, by the
OS running on the image processing apparatus 100. Then, when the user double-clicks the start-up icon with an operation
of the mouse 107, a program of the album creation application stored in the HDD 104 is loaded onto the RAM 103. Then,
the program loaded on the RAM 103 is executed by the CPU 101, so that the album creation application is activated.
[0049] Fig. 3 is a diagram illustrating an example of a UI configuration screen 301 which is provided by the activated
album creation application. The UI configuration screen 301 is displayed on the display 105. The user setting an album
creation condition, which is described below, via the UI configuration screen 301 causes the album creation condition
designation unit 201 to acquire the setting content designated by the user. A path box 302 on the UI configuration screen
301 indicates a storage location (path) in the HDD 104 of an image or moving image group targeted for album creation.
A folder selection button 303 is able to be clicked with an operation of the mouse 107 by the user to display folders each
containing an image or moving image group targeted for album creation in a tree structure in such a way as to be
selectable by the user. Then, a folder path containing an image or moving image group selected by the user is displayed
in the path box 302.
[0050] A main character designation icon 304 is an icon used for the user to designate a main character, and a face
image of a person is displayed as an icon. A plurality of icons of different face images is displayed side by side in the
main character designation icon 304, and the user is allowed to select any one icon of the displayed icons by clicking
with the mouse 107. Then, a person corresponding to the selected icon is set as a main character of the album to be
created. Furthermore, each face image is associated with a personal ID. Moreover, the main character designation icon
304 is used to specify a main character serving as a central figure from among the persons contained in an image
represented by image data targeted for analysis. A face image is previously detected from, for example, an image
represented by each piece of image data and is registered with a face database in association with a personal ID. The
main character designation icon 304 indicates, for example, the face image of a person selected by the user or the face
image of a person determined by a method described below from among the face images of persons registered with
the face database. Additionally, a main character can also be automatically set according to a procedure illustrated in
Fig. 4.
[0051] A number-of-spreads box 305 is used to receive setting of the number of spreads in the album from the user.
The user can directly enter a numeral in the number-of-spreads box 305 via the keyboard 106 or can enter a numeral
in the number-of-spreads box 305 from a list using the mouse 107.
[0052] A template designation icon 306 displays illustrative images according to respective tastes (for example, pop
taste and chic taste) of templates. A plurality of template icons is displayed side by side in the template designation icon
306, and the user is allowed to select any one icon of the displayed icons by clicking with the mouse 107. Then, a
template corresponding to the selected icon is set as a template used for an album to be created. In the present exemplary
embodiment, the template has image placement frames (slots) in which to place image data. Then, image data is
embedded in the sots included in the template, so that one layout image is completed.
[0053] A mode designation portion 307 is an icon corresponding to the mode of an album to be created. Furthermore,
the mode of an album is a mode according to which to preferentially lay out an image containing a predetermined object
in the template, and, in the present exemplary embodiment, includes three modes of "person", "animal", and "food".
Furthermore, the mode of an album can be reworded as, for example, the theme of an album. For example, in a case
where the mode "person" is selected, an image containing a person is preferentially laid out in the template. Moreover,
in a case where the mode "animal" is selected, an image containing an animal is preferentially laid out in the template.
Additionally, in a case where the mode "food" is selected, an image containing food is preferentially laid out in the
template. Furthermore, there can be a mode for preferentially laying out image data representing an image containing
an object other than the above-mentioned three objects in the template. Moreover, a plurality of modes can be concurrently
selected. In that case, an image containing at least one of a plurality of objects corresponding to the selected plurality
of modes is preferentially laid out in the template. The user is allowed to select any one icon of the plurality of icons
corresponding to the respective modes by clicking with the mouse 107. Then, a mode corresponding to the selected
icon is set as the mode of an album to be created.
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[0054] Furthermore, the modes of albums are not limited to the above-mentioned three modes, but can additionally
include other modes, such as "building", "vehicle", and "flower".
[0055] Moreover, while, in the present exemplary embodiment, a configuration in which the mode of an album is
selected by the user via the mode designation portion 307 is described, for example, a configuration in which the CPU
101 automatically selects the mode of an album according to a program of the album creation application can be
employed. In this case, for example, the CPU 101 analyzes an image data group acquired by the image acquisition unit
205 to specify the category of an object most contained in the image data group. Then, the CPU 101 selects a mode
corresponding to the specified category.
[0056] A checkbox 308 is used to receive setting of turning-on/turning-off of image correction from the user. The state
in which the checkbox 308 is checked is a state in which turning-on of image correction is designated, and the state in
which the checkbox 308 is not checked is a state in which turning-off of image correction is designated. Furthermore,
the UI configuration screen 301 is configured in such a manner that turning-on/turning-off is set collectively with respect
to all of the correction processing operations, but can be configured in such a manner that turning-on/turning-off is able
to be set individually with respect to respective correction processing operations. An OK button 309 is a button used to
receive completion of the setting from the user. When the OK button 309 is clicked by the user with the mouse 107, the
album creation condition designation unit 201 acquires the content that is set on the UI configuration screen 301. Then,
the album creation condition designation unit 201 outputs the acquired setting information to the automatic layout process-
ing unit 219. In that instance, the path entered in the path box 302 is transmitted to the image acquisition unit 205.
Furthermore, the personal ID of a main character selected in the main character designation icon 304 is transmitted to
the main character information input unit 209. Additionally, the number of spreads entered in the number-of-spreads
box 305 is transmitted to the number-of-spreads input unit 211. Moreover, the template information selected in the
template designation icon 306 is transmitted to the template setting unit 214. Besides, the setting of turning-on/turning-
off of image correction in the checkbox 308 is transmitted to the correction condition input unit 216.
[0057] A reset button 310 is used to reset various pieces of setting information on the UI configuration screen 301.
[0058] Furthermore, settings other than the above-mentioned settings can be performed on the UI configuration screen
301. For example, setting concerning a moving image and setting of a source of acquisition of image or moving image
data can also be performed.
[0059] In that case, for example, a server name box, a server selection button, a moving image use checkbox, and a
target period box are included in the UI configuration screen 301.
[0060] The server name box indicates a server name or SNS name containing an image group to be used for album
creation. Moreover, the server selection button is used to display server names or SNS names each containing an image
group to be used for album creation in a list structure in such a way as to be selectable by the user. Then, the server
name or SNS name selected by the user is displayed in the server name box. When the OK button 309 is clicked via
the mouse 107 with the server name or SNS name displayed in the server name box, a login screen for the designated
server or SNS is displayed. When logging in to the designated server or SNS is completed by the operation of the user
via the displayed login screen, the CPU 101 becomes able to acquire image data from the designated server or SNS.
[0061] The moving image use checkbox is used to receive, from the user, setting as to whether to use, for album
creation, a moving image stored in the folder designated in the path box 302 or stored in the server or SNS designated
in the server name box. The state in which the moving image use checkbox is checked is a state in which the use of the
moving image for album creation is designated, and the state in which the moving image use checkbox is not checked
is a state in which the non-use of the moving image for album creation is designated.
[0062] The target period box is used to receive, from the user, setting of a condition for an image capturing date and
time period of an image group or moving image group targeted for album creation. Furthermore, the target period box
displays the designated image capturing date and time period. When the OK button 309 is clicked via the mouse 107
with the image capturing date and time period displayed in the target period box, an image group or moving image group
generated in the designated image capturing date and time period is extracted as a target used for album creation.
[0063] Fig. 4, which is composed of Figs. 4A and 4B, is a flowchart illustrating automatic layout processing which is
performed by the album creation application according to the present exemplary embodiment. The flowchart illustrated
in Fig. 4 is implemented, for example, by the CPU 101 loading a program corresponding to the album creation application
stored in the HDD 104 onto the ROM 102 or the RAM 103 and executing the program. The automatic layout processing
is described with reference to Fig. 4. As mentioned in the following description, at the time of creation of an album, the
present exemplary embodiment divides an image group to be used for creation of the album into sub-image groups
according to image capturing times, and selects images to be laid out on pages from the sub-image groups obtained by
division.
[0064] First, in step S401, the CPU 101 sets an album creation condition via the album creation condition designation
unit 201. More specifically, for example, the CPU 101 receives setting of the album creation condition from the user via
the screen illustrated in Fig. 3. Details of the setting of the album creation condition are as described above with reference
to Fig. 3.
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[0065] In step S402, the CPU 101 acquires, via the moving image acquisition unit 202, moving image data stored in
a storage region targeted for searching. Details of the acquisition of moving image data are as described above with
regard to the description of the moving image acquisition unit 202. Furthermore, the storage region targeted for searching
is able to be set via the screen illustrated in Fig. 3 (for example, a server name box). The storage region targeted for
searching to be set includes, for example, the HDD 104, a server, and an SNS server. The CPU 101 is able to recognize
the storage region targeted for searching in step S401.
[0066] In step S403, the CPU 101 analyzes, via the moving image analysis unit 203, the moving image data acquired
in step S402. Details of the analysis of moving image data are as described above with regard to the description of the
moving image analysis unit 203.
[0067] In step S404, the CPU 101 clips, via the frame acquisition unit 204, a frame from the moving image data
analyzed in step S403, and stores the clipped frame as image data in the HDD 104. Details of processing for clipping
a frame from moving image data are as described above with regard to the description of the frame acquisition unit 204.
[0068] In step S405, the CPU 101 determines whether processing in steps S402 to S404 has been completed with
respect to all of the pieces of moving image data stored in the storage region targeted for searching. If it is determined
that the processing has not yet been completed (NO in step S405), the processing returns to step S402, in which the
CPU 101 acquires moving image data that is not yet subjected to the processing. If it is determined that the processing
has been completed (YES in step S405), the processing proceeds to step S406.
[0069] In step S406, the CPU 101 acquires, via the image acquisition unit 205, image data stored in a storage region
targeted for searching. Furthermore, as in the setting concerning acquisition of moving image data, the storage region
targeted for searching is able to be set via the screen illustrated in Fig. 3 (for example, a server name box). The storage
region targeted for searching to be set includes, for example, the HDD 104, a server, and an SNS server. The CPU 101
is able to recognize the storage region targeted for searching in step S401. Moreover, the image data acquired in this
instance includes image data acquired by clipping a frame from moving image data in the processing in steps S401 to
S405.
[0070] In step S407, the CPU 101 performs conversion of image data via the image conversion unit 206. Details of
the conversion of image data are as described above with regard to the description of the image conversion unit 206.
[0071] In step S408, the CPU 101 acquires, via the image analysis unit 207, a feature amount from the image data
converted in step S407. Examples of the feature amount include focus. Examples of the method for detecting an edge
to acquire the feature amount concerning focus include using a commonly-used Sobel filter.
[0072] The gradient of an edge, in other words, luminance gradient, can be calculated by detecting the edge via the
Sobel filter and dividing a luminance difference between the starting point and end point of the edge by a distance
between the starting point and end point thereof. The result obtained by calculating an average gradient of edges in the
image enables deeming an image with a large average gradient to be more in focus than an image with a small average
gradient. Then, setting a plurality of threshold values different from each other with respect to the gradient enables
outputting an evaluation value of the amount of focusing by determining which threshold value the gradient is equal to
or greater than.
[0073] In the present exemplary embodiment, two different threshold values are previously set, and the amount of
focusing is determined in three levels of "s", "Δ", and "3". The threshold values are previously set, for example, through
experiment in such a manner that the gradient of focus desired to be employed for an album is set to level "s", the
allowable gradient of focus is set to level "Δ", and the unallowable gradient of focus is set to level "3". Furthermore, for
example, the setting of threshold values can be provided by, for example, a creator of the album creation application,
or can be configured to be able to be performed on a user interface.
[0074] In step S409, the CPU 101 performs, via the image analysis unit 207, object detection processing on the image
data converted in step S407. First, the CPU 101 detects the face of a person from an image represented by the image
data converted in step S407. A known method can be used for processing for face detection, and, for example, AdaBoost,
in which a strong classifier is generated from a plurality of previously-prepared weak classifiers, is used. In the present
exemplary embodiment, the face image of a person (object) is detected by a strong classifier generated according to
AdaBoost. Moreover, the CPU 101 not only acquires the face image but also acquires the upper left coordinate values
and lower right coordinate values of the position of the detected face image. Acquiring such two types of coordinates
enables the CPU 101 to acquire the position of the face image and the size of the face image. Furthermore, the CPU
101 is also able to acquire information about the reliability of the detected object by performing face detection processing
using AdaBoost. Details of the reliability are described below. Moreover, in step S409, the CPU 101 can generate a
strong classifier according to AdaBoost with not only a face but also another object, such as an animal, for example, a
dog or cat, a flower, food, a building, a stationary article, or a vehicle, used as a detection target. This also enables the
CPU 101 to detect objects other than faces. In the present exemplary embodiment, in step S409, the CPU 101 performs
not only processing for detecting faces but also processing for detecting animals and food.
[0075] In step S410, the CPU 101 performs personal recognition processing via the image analysis unit 207. More
specifically, the CPU 101 performs personal recognition by making a comparison in similarity between the face image
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extracted in step S409 and a representative face image stored for each personal ID in a face dictionary database. The
CPU 101 determines the similarity between the face image extracted in step S409 and each representative face image,
and sets the ID of a representative face image with the similarity equal to or greater than a threshold value and with the
highest similarity as the ID of the face image extracted in step S409. In other words, the CPU 101 identifies a person
corresponding to the representative face image with the similarity equal to or greater than a threshold value and with
the highest similarity as a person corresponding to the face image extracted in step S409. Furthermore, in a case where
the similarity between the face image extracted in step S409 and every representative face image stored in the face
dictionary database is less than the threshold value, the CPU 101 assigns a new personal ID to the extracted face image
and registers the extracted face image as a new person with the face dictionary database.
[0076] Image analysis information 500 about each piece of image data acquired in steps S408 to S410 is stored in a
storage region, such as the RAM 103 or the HDD 104, in association with an image ID 501 for identifying each piece of
image data. For example, as illustrated in Fig. 5, image capturing date and time information 502 and a focus determination
result 504 acquired in step S408 and the number of face images 506 and position information 507 detected in step S409
are stored in a table form. Furthermore, the position information about a face image is separately stored for each personal
ID acquired in step S410. Furthermore, one image represented by one piece of image data may contain the face images
of a plurality of persons, and, in that case, a plurality of personal IDs is associated with the image ID 501 of image data
representing an image containing the face images of a plurality of persons. Moreover, in a case where no face image
is contained in one image, no personal ID is associated with the image ID 501 of image data representing an image
containing no face image. Additionally, while, in the present exemplary embodiment, with respect to the face images of
persons, the number and positions thereof are managed, a configuration in which the number and positions of other
objects (for example, the faces of animals or food) are also managed can also be employed.
[0077] Image attribute 503 indicates the attribute of each piece of image data. For example, image data that is still
image data acquired from a local server has an attribute of "still image". Furthermore, for example, image data that is
stored after being clipped from moving image data acquired from a local server has an attribute of "moving image".
Additionally, for example, image data acquired from an SNS server has an attribute of "SNS". In this way, the attribute
can be information indicating whether image data has been acquired from still image data or acquired from moving
image data, or can be information indicating a storage region storing image data (for example, an SNS server or the
HDD 104). Thus, in the present exemplary embodiment, the attribute can also be said to be information indicating the
source of acquisition of image data. Furthermore, the attribute can be distinguished according to a method other than
the above-mentioned method. Moreover, for example, each attribute can be distinguished in more detail in such a way
as to discriminate between, for example, image data acquired from still image data generated by taking a photograph
with a digital camera and image data acquired from still image data generated by taking a photograph with a smart
device. Moreover, in the present exemplary embodiment, image data with an attribute of "SNS" is still image data acquired
from an SNS server. Image data with an attribute of "SNS" can be distinguished in detail according to whether the image
data has been acquired from still image data or acquired from moving image data. Additionally, the attribute of each
piece of image data can be managed with a flag indicating whether each piece of image data corresponds to each attribute.
[0078] Object classification 505 indicates the category (type) of an object contained in an image represented by each
piece of image data and the reliability of the category. Furthermore, the CPU 101 is able to detect an object contained
in an image represented by each piece of image data using, for example, AdaBoost. Moreover, at this time, the category
of an object contained in an image represented by each piece of image data and the reliability of the category are also
detected. In AdaBoost, weak classifiers for discriminating patterns are serially interconnected to form one strong classifier.
Moreover, the album creation application using AdaBoost previously learns a weak classifier coinciding with a pattern
corresponding to a predetermined category. Then, the reliability of an object of a predetermined category in a certain
piece of image data becomes high in a case where an image represented by the certain piece of image data contains
many weak classifiers coinciding with a pattern corresponding to the predetermined category. Furthermore, while, here,
an example in which AdaBoost is used to perform object detection and acquisition of the reliability has been described,
the present exemplary embodiment is not limited to this example. For example, a configuration in which convolutional
neural network (CNN), including deep neural network (DNN), is used to perform object detection and acquisition of the
reliability can also be employed.
[0079] In the present exemplary embodiment, objects of three categories (types) "person", "animal", and "food" are
assumed to be detected, and the object classification 505 stores information indicating the category of an object detected
in an image represented by each piece of image data. In other words, the object classification 505 is information indicating
an object of which category an image represented by each piece of image data contains. Furthermore, such information
can also be managed with, for example, a flag. Moreover, since, as mentioned above, objects to be detected are not
limited to three categories "person", "animal", and "food", the object classification 505 can also store information indicating
other categories, such as "flower", "building", "stationary article", and "vehicle".
[0080] The reliability of a category is information indicating in what category an object contained in an image represented
by image data is likely to be included, and a category with a higher reliability is more likely to be a category of the object
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contained in an image represented by image data. Furthermore, the reliability can be, for example, information indicating
the size of each object contained in an image represented by image data. In this case, for example, the size of an object
of the category with a high reliability is larger than the size of an object of the category with a low reliability. Moreover,
information about a category corresponding to an object which is not contained in an image represented by image data
is not stored in the object classification 505. Furthermore, pieces of information about categories are stored in frames
TOP1, TOP2, and TOP3 in the object classification 505 in descending order of the reliability. Additionally, in a case
where objects of four or more categories are contained in an image represented by image data, further frames, such as
frames TOP4 and TOP5, can be provided.
[0081] In step S411, the CPU 101 determines whether processing in steps S407 to S410 has been completed with
respect to all of the pieces of image data stored in the storage region targeted for searching. If it is determined that the
processing has not yet been completed (NO in step S411), the processing returns to step S406, in which the CPU 101
acquires image data that is not yet subjected to the processing. If it is determined that the processing has been completed
(YES in step S411), the processing proceeds to step S412.
[0082] In step S412, the CPU 101 performs scene segmentation via the image classification unit 208. The scene
segmentation refers to segmenting all of the pieces of image data acquired in steps S401 to S411 by scenes and
managing the segmented pieces of image data as a plurality of image groups. More specifically, the CPU 101 segments
all of the pieces of image data into a plurality of image groups based on time differences in image capturing date and
time of respective pieces of image data calculated from the image capturing date and time information acquired in step
S408. Furthermore, in the following description, each image group obtained by segmenting all of the pieces of image
data (main image group) is referred to as a "sub-image group". In the present exemplary embodiment, for example, the
CPU 101 performs scene segmentation according to the following method. First, if the difference between the image
capturing date and time of the N-th captured image data and the image capturing date and time of the (N+1)-th captured
image data in ascending order of the image capturing date and time is equal to or less than one day, the CPU 101
performs the following operation. If the difference between the image capturing date and time of the N-th captured image
data and the image capturing date and time of the (N+1)-th captured image data in ascending order of the image capturing
date and time is equal to or greater than sixteen hours, the CPU 101 sets a boundary of groups between the N-th
captured image data and the (N+1)-th captured image data. Moreover, there may be a case where the difference in
image capturing date and time between pieces of captured image data adjacent in ascending order of the image capturing
date and time is less than sixteen hours between every piece of captured image data. In this case, if the difference
between the image capturing date and time of the first captured image data and the image capturing date and time of
the last captured image data in a captured image data group captured in one day is less than four hours, the CPU 101
sets the captured image data group captured in that day as one sub-image group. On the other hand, there may be a
case where the difference between the image capturing date and time of the first captured image data and the image
capturing date and time of the last captured image data in the captured image data group captured in that day is equal
to or greater than four hours. In this case, if the number of pieces of captured image data captured in that day is less
than 50 (the number of captured images captured in one day is less than 50), the CPU 101 sets the captured image
data group captured in that day as one sub-image group. Fig. 6A illustrates an example of such grouping of pieces of
captured image data. In Figs. 6A to 6C, the abscissa axis indicates image capturing date and time (the more left side
being old and the more right side being new), and the ordinate axis indicates the number of pieces of captured image
data. Referring to Fig. 6A, the captured image data group is segmented into eight sub-image groups, including groups
601 to 608. In Fig. 6A, each arrow indicates a boundary of groups. Furthermore, the threshold value regarding the
difference in image capturing date and time and the threshold value regarding the number of pieces of captured image
data used in the above description of the scene segmentation method are merely examples, and are not limited to the
above-mentioned values. Furthermore, an image group obtained by segmentation is referred to as a "segmented image
group", and one segmented image group is set with respect to every scene.
[0083] In step S413, the CPU 101 performs scene classification via the image classification unit 208. More specifically,
the CPU 101 performs scoring on the sub-image groups obtained by performing scene segmentation in step S412 by
every type of scene, and classifies the sub-image groups into the respective types of scenes with the highest score
except a case where the reliability of scene segmentation is low, which is described below. Furthermore, in the following
description, the scoring operation in step S413 is referred to as "scene classification scoring". In the present exemplary
embodiment, the types of scenes are assumed to include "travel", "daily life", and "ceremony", and an example in which
each sub-image group is classified into any one of these scenes is described. Furthermore, scene classification scoring
is performed with use of a scene classification table in which information about feature amounts corresponding to the
respective types of scenes is stored.
[0084] Here, a method for generating the scene classification table, which is previously stored in a program, is described.
First, a plurality of image data groups previously determined to be classified into the respective scenes of "travel", "daily
life", and "ceremony" is collected by the designer of the program, and feature amounts are acquired with respect to the
collected image data groups. Examples of the feature amounts acquired in this instance include an image capturing
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period, the number of captured images, and the number of persons subjected to image capturing. The image capturing
period is an image capturing time difference between the first generated image data and the last generated image data
in each image data group. The number of captured images is the number of images in each image data group. The
number of persons subjected to image capturing is the average number of faces contained in each image represented
by each image data group. As a result, for example, with respect to one image data group including a plurality of pieces
of image data previously determined to be a travel scene, the feature amounts, which include an image capturing period,
the number of captured images, and the number of persons subjected to image capturing, are acquired. Furthermore,
the feature amounts are not limited to an image capturing period, the number of captured images, and the number of
persons subjected to image capturing, and other feature amounts can also be used or only any one of these feature
amounts can also be used.
[0085] Then, the acquisition of feature amounts, such as the above-mentioned image capturing period, the number
of captured images, and the number of persons subjected to image capturing, is also performed with respect to previously-
collected other image data groups. Next, an average value and a standard deviation of the image capturing period, an
average value and a standard deviation of the number of captured images, and an average value and a standard deviation
of the number of persons subjected to image capturing per one image are obtained based on the feature amounts
acquired from a plurality of image data groups collected for each scene. The values obtained in this way and the respective
types of scenes are associated with each other, so that a scene classification table which indicates the average value
and standard deviation for each type of scene is generated.
[0086] In the present exemplary embodiment, a table 700 illustrated in Fig. 7 is assumed to be used as the scene
classification table. In the table 700, an average value and a standard deviation of each of an image capturing period
702, the number of captured images 703, and the number of persons subjected to image capturing 704 are previously
registered in association with a scene ID 701. The CPU 101 previously stores the table 700 in a storage region, such
as the ROM 102 or the HDD 104, prior to scene classification processing. Furthermore, the table 700 can be previously
incorporated in the program of the album creation application, or can be previously incorporated in a program outside
the album creation application.
[0087] Here, the scene classification scoring is described. After the album creation application is activated, the CPU
101 calculates the scores of the respective feature amounts of the image capturing period, the number of captured
images, and the number of persons subjected to image capturing with respect to each of the sub-image groups obtained
by scene-segmenting, in step S412, the image data group designated by the user via the path box 302 or the server
name box. The CPU 101 calculates the scores and their average scores of the image capturing period, the number of
captured images, and the number of persons subjected to image capturing with respect to each sub-image group using
the average value and standard deviation for each scene illustrated in Fig. 7 according to the following formulae (1) and
(2). Furthermore, the average value of a predetermined feature amount corresponding to a predetermined type of scene
and the standard deviation of the predetermined feature amount corresponding to the predetermined type of scene in
the following formulae are registered with the table 700. Moreover, the feature amounts are acquired with respect to
three feature items, i.e., the image capturing period, the number of captured images, and the number of persons subjected
to image capturing. Therefore, the number of feature items in this example is 3.
[0088] First, the CPU 101 calculates the scores of the sub-image groups for the respective types of scenes and the
respective feature amounts according to formula (1). 

[0089] With this, for example, in a sub-image group, the respective scores of the image capturing period, the number
of captured images, and the number of persons subjected to image capturing corresponding to the "travel" scene are
acquired. Furthermore, the CPU 101 acquires the scores with respect to not only the "travel" scene but also the other
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types of scenes.
[0090] Next, the CPU 101 averages, according to formula (2), the respective scores obtained according to formula
(1), thus acquiring the score concerning each type of scene in the sub-image group. 

[0091] With this, for example, in a sub-image group, the scores concerning the respective types of scenes of "travel",
"daily life", and "ceremony" are acquired. Furthermore, the CPU 101 performs the scene classification scoring with
respect to every sub-image group.
[0092] In the above-described way, the respective scores for "travel", "daily life", and "ceremony" are acquired with
respect to each sub-image group. Then, the CPU 101 classifies a scene with the score ranking first as the scene of the
corresponding sub-image group. For example, a sub-image group 5 corresponding to a scene 5 obtained by scene
segmentation illustrated in Fig. 6A is assumed to have the image capturing period being 36 hours, the number of captured
images being 300, and the number of persons subjected to image capturing being 1.7. Then, in the sub-image group 5,
the score concerning "travel" becomes 45.32, the score concerning "daily life" becomes 18.38, and the score concerning
"ceremony" becomes -29.92, so that the sub-image group 5 is classified as "travel", which is a scene with the highest
score. Furthermore, which sub-image group is classified as which scene is managed with a scene ID in a discriminable
manner. Moreover, in a case where there are the same scores among scores concerning the respective scenes, the
CPU 101 classifies a sub-image group as any one of the scenes with the same score according to predetermined ordering
of preference. Specifically, the CPU 101 classifies a sub-image group as a scene which is higher in preference among
the scenes with the same score. Furthermore, for example, in the present exemplary embodiment, the ordering of
preference is assumed to be the order of "daily life" > "ceremony" > "travel". The ordering of preference is not limited to
this order, but, for example, the ordering of preference can be configured to be settable by the user.
[0093] In step S414, the CPU 101 determines whether scene segmentation in step S413 has been completed with
respect to all of the sub-image groups acquired in step S412. If it is determined that the scene segmentation has not
yet been completed (NO in step S414), the processing returns to step S413, in which the CPU 101 performs scene
segmentation with respect to a sub-image group that is not yet subjected to scene segmentation. If it is determined that
the scene segmentation has been completed (YES in step S414), the processing proceeds to step S415.
[0094] In step S415, the CPU 101 performs main character setting via the image scoring unit 210. The main character
setting is executed with respect to an image group designated by the user, and is performed according to any one of
two, automatic and manual, types of setting methods. The CPU 101 is able to acquire, for example, the number of times
of appearance of each personal ID in an image data group, the number of times of appearance of each personal ID in
each scene, and the number of times of scenes in which each personal ID appears based on a result of personal
recognition performed in step S410 and a result of scene segmentation performed in step S412. In a case where the
automatic setting method is selected, the CPU 101 automatically sets a main character based on these pieces of
information without depending on a user’s designation. In the present exemplary embodiment, in a case where an image
data group designated by the user is segmented into a plurality of segmented image data groups for the respective
scenes, the CPU 101 sets, as a main character ID, a personal ID with the large number of times of appearance in a
plurality of scenes. Furthermore, in a case where the image data group is a single scene, the CPU 101 sets, as a main
character ID, a personal ID with the large number of times of appearance in the single scene. Moreover, in a case where
the main character designation icon 304 is designated by the user, the CPU 101 transmits a personal ID designated via
the main character information input unit 209 to the image scoring unit 210. In a case where a personal ID is designated
by the user, the main character ID automatically set in the above-mentioned manner is neglected, and the CPU 101
sets the personal ID designated by the user as a main character ID. Furthermore, this setting is referred to as "manual
setting".
[0095] In step S416, the CPU 101 performs image scoring via the image scoring unit 210. The image scoring in step
S416 refers to assigning a score (scoring) evaluated from a viewpoint described below for each piece of image data,
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and is referred to at the time of selecting image data representing an image to be laid out in a template as described
below. Moreover, in the present exemplary embodiment, with respect to image data acquired by clipping a frame from
moving image data, the CPU 101 also assigns a score in consideration of a result of the analysis performed by the
moving image analysis unit 203. Here, a scoring method is described with reference to Figs. 8A and 8B and Fig. 10.
[0096] Fig. 10 illustrates a template group for use in layout of image data. Each of a plurality of templates included in
the template group corresponds to each double-page spread. A template 1001 is a single template and contains a main
slot 1002 and sub-slots 1003 and 1004. The main slot 1002 is a principal slot in the template 1001 (a frame in which an
image is laid out (arranged)), and is larger in size than the sub-slots 1003 and 1004. Furthermore, images represented
by pieces of image data classified into the same type of scene can be laid out in a single template, or images represented
by pieces of image data classified into respective different types of scenes can be laid out in a single template. In step
S416, the CPU 101 performs, as image scoring processing, processing for assigning both a score for a main slot and
a score for a sub-slot corresponding to a type of scene to which image data belongs, to the image data.
[0097] In the image scoring, a slot feature table in which information about feature amounts of images that are to be
employed in a main slot and a sub-slot is stored for each type of scene is used.
[0098] Here, a method for generating the slot feature table is described. Fig. 8A illustrates a table in which features
of pieces of image data that are employed in a main slot and a sub-slot are summarized for each of the types of scenes,
"travel", "daily life", and "ceremony". First, among pieces of image data classified into the respective types of scenes, a
plurality of pieces of image data determined to conform to image features that are to be employed in main slots are
collected by the designer of the program. Moreover, a plurality of pieces of image data determined to conform to image
features that are to be employed in sub-slots are also collected. Thus, pieces of image data conforming to the features
illustrated in Fig. 8A are collected. Then, feature amounts, such as the number of face images, the position of each face
image, and the size of each face image, in each of the collected pieces of image data are extracted by the image analysis
unit 207. Then, the average value and the standard deviation of the extracted feature amounts are calculated for each
scene type and each slot type (each of a main slot and a sub-slot), so that a slot feature table is generated. Furthermore,
the slot feature table is previously stored in a storage region, such as the ROM 102 or the HDD 104, prior to image
scoring. Moreover, the slot feature table can be previously incorporated in the program of the album creation application,
or can be previously incorporated in a program outside the album creation application.
[0099] Furthermore, as illustrated in Fig. 8A, different criteria for scoring are employed according to the respective
types of slots. For example, in a case where the scene type of a certain sub-image group is "travel", an image containing
a person or landscape among images included in the sub-image group is assigned a high score for a main slot, and an
image containing the close-up of a face or the profile of a person is assigned a high score for a sub-slot. Moreover, in
a case where the scene type of a certain sub-image group is "daily life", an image containing the close-up of a face or
the profile of a person among images included in the sub-image group is assigned a high score for a main slot, and an
image containing a person or landscape is assigned a high score for a sub-slot. Additionally, in a case where the scene
type of a certain sub-image group is "ceremony", an image containing two persons close in distance among images
included in the sub-image group is assigned a high score for a main slot, and an image containing a large number of
persons is assigned a high score for a sub-slot. In this way, features used for evaluation, in other words, evaluation
criteria, differ according to the types of scenes and slots.
[0100] In the image scoring, the CPU 101 performs scoring on image data with respect to each slot in a template
corresponding to a type of scene to which the image data belongs, using the following formula. Furthermore, which type
of scene each piece of image data of the image data group designated by the user belongs to can be recognized from
a result of scene classification performed in step S413. Moreover, in the following formula, the average value of a
predetermined feature amount corresponding to a predetermined type of scene and a predetermined slot and the standard
deviation of a predetermined feature amount corresponding to a predetermined type of scene and a predetermined slot
are previously registered with the slot feature table. Additionally, feature amounts are acquired with respect to three
feature items, i.e., the number of face images, the position of each face image, and the size of each image of a main
character ID. Therefore, in this example, the number of feature items is 3. 
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[0101] With this, for example, a score concerning "the number of face images of a main character ID" corresponding
to the main slot, of image data classified as the "travel" scene is acquired. Furthermore, the CPU 101 also acquires a
score with respect to not only a feature amount corresponding to the main slot but also a feature amount corresponding
to the sub-slot. Additionally, the CPU 101 also acquires a score with respect to not only a feature amount corresponding
to "the number of face images of a main character ID" but also feature amounts corresponding to "the position of each
face image" and "the size of each face image".
[0102] Next, the CPU 101 averages, according to formula (4), the respective scores obtained according to formula
(3), thus acquiring a score concerning a predetermined slot, of image data.
The score concerning a predetermined slot, of image data = (a score of the number of face images corresponding to a
type of scene to which the image data belongs and the predetermined slot + a score of the position of each face image
+ a score of the size of each face image) / the number of feature items (4)
[0103] With this, scoring concerning both scores for the main slot and the sub-slot is performed with respect to image
data.
[0104] In the present exemplary embodiment, besides, the CPU 101 adds a score to the score calculated in the above-
described way, based on a mode designated by the album creation condition designation unit 201. More specifically,
for example, the CPU 101 adds a score according to the mode designated with the mode designation portion 307 and
a result of object classification performed on each piece of image data. For example, in a case where the mode of the
album is set to "person", if the category "person" is included in the object classification 505 illustrated in Fig. 5, the CPU
101 adds a score, and, if the category "person" is not included therein, the CPU 101 adds no score. Furthermore, the
score to be added at this time can be changed according to the reliability of the category "person" or the order of the
reliability. With regard to the mode "animal" or "food", a score is also added in a manner similar to that in the mode
"person". Moreover, in a case where a plurality of modes is designated, the CPU 101 adds scores with respect to the
respective set modes. More specifically, for example, if the mode of the album is set to "person" and "animal", the CPU
101 adds a score in a case where the category "person" and/or the category "animal" is included in the object classification
505. Additionally, if the category "person" and the category "animal" are included in the object classification 505, the
CPU 101 adds both a score that is added in a case where the category "person" is included therein and a score that is
added in a case where the category "animal" is included therein.
[0105] Furthermore, the CPU 101 performs image scoring with respect to each piece of image data in an image data
group designated by the user. The score assigned by the image scoring serves as a selection criterion in image selection
processing performed in step S423 in a later stage. As mentioned above, even with respect to the same image data,
the selection criterion varies according to scenes into which the image data is classified. Furthermore, since it is desirable
that an image to be used for an album be in focus, a predetermined score can be added with respect to an image of the
image ID the feature amount of focus of which is "o" in the table illustrated in Fig. 5. Moreover, since an image with a
large number of pixels has little jaggies when being laid out in an album, a predetermined score can be added with
respect to image data representing an image with a large number of pixels. With this configuration employed, in image
selection processing described below, the CPU 101 is able to select image data representing an image in which an
object of the category corresponding to the mode of an album is contained in preference to image data representing an
image in which the object is not contained.
[0106] Fig. 8B illustrates an example of a result of scores obtained by layout scoring. A table 800 represents a result
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of scoring respectively performed for the main slot and the sub-slot with respect to image data of each image ID 801,
and a score 802 is registered with respect to image data of each image ID 801. For example, in Fig. 8B, image data of
image ID "1" is given 20 points for the main slot, and image data of image ID "2" is given 45 points for the main slot.
Thus, this indicates that image data of image ID "2" is closer to a criterion for determination by the user with respect to
the main slot.
[0107] Furthermore, in the present exemplary embodiment, in a case where the score has been set in the above-
described way, the CPU 101 adds a score corresponding to a result of analysis performed by the moving image analysis
unit 203 to both of the scores for the main slot and for the sub-slot of image data acquired by being clipped from moving
image data. More specifically, the CPU 101 adds a score corresponding to scoring processing (object detection, size
identification, smile determination, eye closing determination, shake and blur determination, and brightness determina-
tion) performed by the moving image analysis unit 203. Moreover, the CPU 101 is able to identify which image data of
the pieces of image data subjected to scoring is image data acquired by being clipped from moving image data, by
referring to the image attribute 503 in the table illustrated in Fig. 5.
[0108] Furthermore, when points are only added to image data acquired by being clipped from moving image data,
the score of the image data is likely to become uniformly higher than that of image data acquired from still image data.
Therefore, for example, the CPU 101 can subtract the average value of scores added to pieces of image data acquired
by being clipped from moving image data from the respective scores of all of the pieces of image data acquired by being
clipped from moving image data or can add the average value of the scores to all of the pieces of image data acquired
from still image data. With this configuration employed, with respect to image data with a higher score added among
pieces of image data acquired by being clipped from moving image data, a score higher than the score added to image
data acquired from still image data is added. In other words, scoring is performed in such a manner that image data with
a higher score added among pieces of image data acquired by being clipped from moving image data is more preferentially
selected.
[0109] Furthermore, an evaluation axis used for evaluation performed by the image scoring unit 210 and a score axis
used for evaluation performed by the moving image analysis unit 203 are different from each other. More specifically,
for example, respective feature amounts used for evaluation are different from each other. Therefore, employing a
configuration of adding a score corresponding to a result of analysis performed by the moving image analysis unit 203
enables taking the distinctive appropriateness of image data acquired from moving image data into consideration for
scoring. Thus, a difference in the source of acquisition of image data can be reflected in evaluation.
[0110] In the present exemplary embodiment, evaluation performed by the image scoring unit 210 is executed with
respect to all of the pieces of image data acquired by the image acquisition unit 205. Then, with respect to image data
acquired from moving image data among the pieces of image data acquired by the image acquisition unit 205, a score
that is based on the evaluation axis for a moving image (based on a result of analysis performed by the moving image
analysis unit 203) is added. However, the present exemplary embodiment is not limited to this configuration, but, for
example, completely different evaluation axes can be used depending on image data acquired from moving image data
and image data acquired from still image data. In other words, the image scoring unit 210 can perform scoring based
on only the evaluation axis described above about the image scoring unit 210 with respect to image data acquired from
still image data, and can perform scoring based on only the evaluation axis described above about the moving image
analysis unit 203 with respect to image data acquired from moving image data.
[0111] In step S417, the CPU 101 determines whether the image scoring in step S416 has been completed with
respect to all of the pieces of image data acquired by the image acquisition unit 205. If it is determined that the image
scoring has not yet been completed (NO in step S417), the processing returns to step S416, in which the CPU 101
performs image scoring on image data that is not yet subjected to the image scoring. If it is determined that the image
scoring has been completed (YES in step S417), the processing proceeds to step S418.
[0112] In the present exemplary embodiment, the CPU 101 lays out, via the image layout unit 215, images represented
by respective pieces of image data included in each of a plurality of scenes in each of a plurality of templates (a plurality
of spreads), thus generating a plurality of layout images. Therefore, the number of a plurality of scenes and the number
of a plurality of templates (a predetermined number of spreads) are required to coincide with each other.
[0113] Therefore, in step S418, the CPU 101 determines whether the number of scenes (the number of sub-image
groups) acquired by scene segmentation in step S412 is equal to the number of spreads input by the number-of-spreads
input unit 211 (the number of spreads entered in the number-of-spreads box 305). If it is determined that the number of
scenes is not equal to the number of spreads (NO in step S418), the processing proceeds to step S419. If it is determined
that the number of scenes is equal to the number of spreads (YES in step S418), the processing proceeds to step S422.
For example, if the number of scenes is 8 as illustrated in Fig. 6A and the numeral entered in the number-of-spreads
input unit 211 is 8, the processing proceeds to step S422.
[0114] In step S419, the CPU 101 determines, via the spread allocation unit 212, whether the number of scenes
acquired by scene segmentation in step S412 is less than the number of spreads input by the number-of-spreads input
unit 211. If it is determined that the number of scenes is not less (is greater) than the number of spreads (NO in step
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S419), the processing proceeds to step S421. If it is determined that the number of scenes is less than the number of
spreads (YES in step S419), the processing proceeds to step S420. For example, if the number of scenes is 8 as
illustrated in Fig. 6A and the numeral entered in the number-of-spreads input unit 211 is 10, the number of scenes is
less than the number of spreads, so that the processing proceeds to step S420.
[0115] In step S420, the CPU 101 performs sub-scene segmentation via the spread allocation unit 212. The sub-scene
segmentation refers to, in the case of "the number of segmented scenes < the number of spreads", further segmenting
each scene obtained by scene segmentation. Here, a case where the number of segmented scenes is 8 as illustrated
in Fig. 6A while the designated number of spreads is 10 is described. Fig. 6B illustrates a result of sub-scene segmentation
performed on the result of scene segmentation illustrated in Fig. 6A. Here, some intervals of segmentation are set to
smaller intervals and are divided at portions indicated by dashed arrows, so that the number of segmented scenes is
set to 10.
[0116] A criterion for segmentation is described. The CPU 101 searches for a segmented portion in which the number
of pieces of image data is large among the segmented scenes illustrated in Fig. 6A. Here, to increase the number of
segmented scenes by 2 from 8 to 10, the CPU 101 determines two segmented portions in which the number of pieces
of image data is large. In other words, the CPU 101 designates a scene required to be further segmented in order from
a scene corresponding to a segmented image data group including the largest number of pieces of image data. With
regard to scenes corresponding to segmented image data groups including the same number of pieces of image data,
the CPU 101 selects one of the scenes larger in the maximum value of differences in the image capturing date and time
between pieces of image data included in the corresponding segmented image data group. If no scene is still able to
be selected, for example, the CPU 101 can further segment a scene corresponding to a segmented image data group
including image data generated at earlier time on a preferential basis.
[0117] In Fig. 6A, the scenes in which the number of pieces of image data included in a corresponding segmented
image data group is large are scene 5, scene 1, and scene 2 in order from the larger number. Since, while the scenes
1 and 2 are equal in the number of pieces of image data, the scene 2 is larger than the scene 1 in the time difference
from image data generated first to image data last generated in the corresponding segmented image data group, the
CPU 101 sets the scene 2 as a target for segmentation. Thus, in the case illustrated in Fig. 6A, the CPU 101 segments
each of the scene 5 and the scene 2.
[0118] First, a method of segmenting the scene 2 is described. The scene 2 has two mountains in the number of
pieces of image data, and the pieces of image data included in the two mountains differ in the image capturing date with
the respective mountains. Therefore, the CPU 101 segments the scene 2 at a portion indicated by a dashed arrow in
Fig. 6B corresponding to a portion at which the image capturing date switches. Next, a method of segmenting the scene
5 is described. The scene 5 has three mountains in the number of pieces of image data, and, as with the scene 2, the
pieces of image data included in the three mountains differ in the image capturing date with the respective mountains.
While the scene 5 has two portions at which the image capturing date switches, in this case, the CPU 101 segments
the scene 5 in units of the image capturing date in such a manner that a difference in number of pieces of image data
between the segmented scenes becomes small. Thus, the CPU 101 segments the scene 5 at a portion indicated by a
dashed arrow in Fig. 6B.
[0119] In the above-described way, the CPU 101 changes the number of segmented image data groups, i.e., the
number of scenes, from 8 to 10. Specifically, in re-segmentation of scenes, if pieces of image data differing in the image
capturing date are included in the selected scene, segmentation is performed in such a manner that respective image
data groups differing in the image capturing date are set as new scenes. Then, if the image capturing date extends
across three or more days, segmentation is performed in such a manner that the difference in the number of pieces of
image data included in each segmented scene becomes minimum and images with the same image capturing date are
included in the same scene. Furthermore, while, here, an example in which segmentation is performed at a portion
between different image capturing dates has been described, in a case where the image capturing date of pieces of
image data in a scene targeted for segmentation is a single day, segmentation is performed at a portion where the time
difference of the image capturing time in the single day becomes maximum. The above-described procedure causes
the number of scenes to coincide with the number of spreads. Furthermore, the scenes generated by segmentation can
be classified once more, or can take over the classification of scenes obtained before segmentation.
[0120] In step S421, the CPU 101 performs scene integration via the spread allocation unit 212. The scene integration
refers to, in the case of "the number of segmented scenes > the number of spreads of an album", integrating the
segmented scenes (sub-image groups). Specifically, the CPU 101 performs scene integration in such a manner that the
number of scenes and the number of spreads coincide with each other. Here, a case where the number of segmented
scenes is 8 as illustrated in Fig. 6A while the designated number of spreads is 6 is described as an example. Fig. 6C
illustrates a result of scene integration performed on the result of scene segmentation illustrated in Fig. 6A. Scenes
before and after a portion indicated by a dashed line are integrated at two places, so that the number of segmented
scenes is set to 6.
[0121] A criterion for integration is described. First, the CPU 101 detects a scene in which the number of pieces of
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image data is small among the segmented scenes. Here, to decrease the number of scenes from 8 to 6, the CPU 101
detects two scenes in which the number of pieces of image data is small. In Fig. 6A, the scenes in which the number of
pieces of image data included in a corresponding segmented image data group is small are scene 8, scene 3, and scene
7 in order from the smaller number. Furthermore, the scenes 3 and 7 are equal in the number of pieces of image data.
[0122] Next, the CPU 101 sets, as a target for integration, the scene 8, in which the number of pieces of image data
included in a corresponding segmented image data group is smallest. Next, since the scenes 3 and 7 are equal in the
number of pieces of image data included in a corresponding segmented image data group, the CPU 101 selects which
scene to set as a target for integration. Here, since the scene 8 adjacent to the scene 7 is a target for integration (since
the scene 7 and the scene 8 are to be integrated), the CPU 101 sets the scene 3 as a target for integration.
[0123] Next, the CPU 101 determines whether to integrate a sub-image data group targeted for integration with a
scene in which the image capturing date and time of image data included in a corresponding segmented image data
group is earlier or a scene in which the image capturing date and time thereof is later. At this time, the CPU 101 sets,
as a destination for integration, a scene in which the time difference in the image capturing date and time of image data
included in a corresponding segmented image data group is smaller among the two scenes adjacent to a scene targeted
for integration. Therefore, in the case illustrated in Fig. 6A, with respect to the scene 3, the CPU 101 sets one of the
scenes 2 and 4 adjacent thereto as a destination for integration. Here, when a comparison is made of the time difference
in the image capturing date and time of image data included in a corresponding segmented image data group between
the scene 3 and each of the earlier scene 2 and the later scene 4, the time difference between the scene 3 and the
scene 4 is smaller. Therefore, the CPU 101 determines to integrate the scene 3 with the scene 4. Thus, here, scene
integration is performed at a portion indicated by a dashed line in Fig. 6C.
[0124] In a case where there is only one adjacent scene such as the scene 8, the CPU 101 sets the only one adjacent
scene as a destination for integration.
[0125] In this way, scene integration is performed with scenes before and after a portion indicated by a dashed line
in Fig. 6C. Furthermore, the scene integration includes, for example, updating information indicating image files included
in scenes according to the integrated scene. Moreover, while, in the present exemplary embodiment, sub-image groups
in which the difference in the image capturing date and time is small are integrated together, the present exemplary
embodiment is not limited to this configuration. For example, a sub-image group targeted for integration can be integrated
with a sub-image group with a small number of captured images.
[0126] In step S422, the CPU 101 performs spread allocation via the spread allocation unit 212. According to steps
S418 to S421, the number of sub-image groups and the designated number of spreads are made equal to each other.
In the present exemplary embodiment, the CPU 101 performs allocation starting with a sub-image group with the first
image capturing date and time to the first spread. Thus, the CPU 101 allocates sub-image groups to the respective
double-page spreads of an album in the order of the image capturing date and time. With this, an album in which sub-
image groups are arranged in the order of the image capturing date and time can be created. Furthermore, as described
below, in one double-page spread, images do not need to be arranged in the order of the image capturing date and time.
[0127] In step S423, the CPU 101 performs image selection via the image selection unit 213. Here, an example in
which the CPU 101 selects four pieces of image data from a segmented image data group allocated to a certain spread
is described with reference to Figs. 9A, 9B, 9C, 9D, 9E, 9F, 9G, 9H, and 9I. Furthermore, the spread is an area for two
pages, but each of the first spread and the last spread is an area for one page.
[0128] Fig. 9A illustrates the time difference (segmented image capturing period) in the image capturing date and time
between image data with the earliest image capturing date and time and image data with the latest image capturing date
and time in a segmented image data group allocated to a spread, in other words, the image capturing period of the
segmented image data group. Furthermore, here, selection of pieces of image data is performed in the order of a main
slot and a sub-slot. Here, a template corresponding to a spread is assumed to contain one main slot 1002 (Fig. 10).
Therefore, image data to be selected as the first piece of image data is image data for the main slot. The CPU 101
selects, as image data for the main slot, image data (1) with the highest score for the main slot assigned in step S416
among pieces of image data corresponding to the segmented image capturing period illustrated in Fig. 9B.
[0129] Image data to be selected as the second or subsequent piece of image data is image data for the sub-slot.
Selection of the second or subsequent piece of image data is performed according to a method such as that described
in the following in such a way as not to concentrate on a part of the segmented image capturing period. First, the CPU
101 divides the segmented image capturing period into two periods as illustrated in Fig. 9C. Next, as illustrated in Fig.
9D, the CPU 101 selects the second piece of image data from pieces of image data generated in a segmented image
capturing period (a period indicated by a solid line in Fig. 9D) in which the first piece of image data is not selected.
Furthermore, the CPU 101 selects, as the second piece of image data, image data (2) with the highest score for the
sub-slot among the pieces of image data generated in the segmented image capturing period in which the first piece of
image data is not selected. Next, as illustrated in Fig. 9E, the CPU 101 divides each of the segmented image capturing
periods illustrated in Fig. 9D into two periods. Then, as illustrated in Fig. 9F, the CPU 101 selects the third piece of image
data from pieces of image data generated in segmented image capturing periods (periods indicated by a solid line in
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Fig. 9F) in which neither of the first piece of image data and the second piece of image data is selected. Furthermore,
the CPU 101 selects, as the third piece of image data, image data (3) with the highest score for the sub-slot among the
pieces of image data generated in the segmented image capturing periods in which neither of the first piece of image
data and the second piece of image data is selected. Then, the CPU 101 selects, as the fourth piece of image data,
image data with the highest score for the sub-slot among pieces of image data generated in a segmented image capturing
period in which none of the first piece, the second piece, and the third piece of image data is selected.
[0130] Next, an example in which there is no image generated in a segmented image capturing period in which none
of the first piece, the second piece, and the third piece of image data is selected and the fourth piece of image data is,
therefore, not able to be selected from the segmented image capturing period is described. Here, as illustrated in Fig.
9G, there is assumed to be no image data generated in a segmented image capturing period in which image data is not
yet selected (a period indicated by hatched lines in Fig. 9G). In that case, as illustrated in Fig. 9H, the CPU 101 divides
each segmented image capturing period into two periods. Next, as illustrated in Fig. 9I, the CPU 101 selects the fourth
piece of image data from pieces of image data generated in segmented image capturing periods which are other than
the segmented image capturing periods recognized to contain no image data generated therein and in which image data
is not yet selected (periods indicated by solid lines in Fig. 9I). Furthermore, the CPU 101 selects, as the fourth piece of
image data, image data (4) with the highest score for the sub-slot among the pieces of image data generated in the
segmented image capturing periods.
[0131] Fig. 11 is a diagram illustrating a configuration of the image selection unit 213 in more detail. The image selection
unit 213 selects image data from a sub-image group allocated to a spread targeted for processing.
[0132] A number-of-pieces setting unit 1101 sets the number of pieces of image data to be selected from a sub-image
group allocated to a spread targeted for processing. In other words, the number-of-pieces setting unit 1101 sets the
number of images to be arranged in a layout image for the spread targeted for processing. Furthermore, for example,
the number of pieces to be set at this time can be a number set by the user performing inputting, for example, via a
setting screen such as that illustrated in Fig. 3, or can be a number previously set for each spread.
[0133] An image group acquisition unit 1102 acquires a sub-image group to be allocated to a spread targeted for
processing from an image group acquired by the image acquisition unit 205. Moreover, the image group acquisition unit
1102 acquires image capturing date and time information about each piece of image data, information about image
types, information about object classification, a score for the main slot, and a score for the sub-slot. The information
about image types is able to be acquired by referring to the image attribute 503 illustrated in Fig. 5. Additionally, the
information about object classification is able to be acquired by referring to the object classification 505 illustrated in Fig. 5.
[0134] A loop counter 1103 manages the number of times processing for selecting image data from a sub-image group
acquired by the image group acquisition unit 1102 (image selection processing) was performed. Furthermore, specifically,
the image selection processing to be counted by the loop counter 1103 is processing performed in steps S1205 to S1218
(Fig. 12), and the details thereof are described below. The number of times managed thereby is used to determine a
score axis that is to be used, and is also used to set into how many image capturing sections to divide the image capturing
period of a sub-image group allocated to a spread targeted for processing. Furthermore, in the present exemplary
embodiment, since one image to be arranged in a template is selected each time a loop is executed once, the number
of times counted by the loop counter 1103 is equal to the number of selected pieces of image data.
[0135] A score axis setting unit 1104 sets a score axis that is used for the image selection processing, according to
the number of times of processing counted by the loop counter 1103. "Setting a score axis that is used" refers to "setting
a score assigned based on which score axis to use", and is here to set any one of a score axis for main slot (an evaluation
criterion for main slot) and a score axis for sub-slot (an evaluation criterion for sub-slot). Furthermore, in a case where
the number of times of processing counted by the loop counter 1103 is 0, the score axis setting unit 1104 refers to a
score assigned based on the score axis for main slot so as to select an image to be arranged in the main slot (a main
image). On the other hand, in a case where the number of times of processing counted by the loop counter 1103 is 1
or more, the score axis setting unit 1104 refers to a score assigned based on the score axis for sub-slot so as to select
an image to be arranged in the sub-slot (a sub-image). Furthermore, in a case where there is a plurality of main slots,
even if the number of times of processing counted by the loop counter 1103 is 1 or more, the score axis setting unit
1104 can also refer to a score assigned based on the score axis for main slot. Moreover, the score axis setting unit 1104
can change a score axis to be set, for example, according to the number of pieces of image data previously selected
as image data to be arranged in any one of slots among the slots included in a template (previously-selected image
data). In that case, for example, in a case where the number of pieces of previously-selected image data is 0, the score
axis setting unit 1104 refers to a score assigned based on the score axis for main slot so as to select an image to be
arranged in the main slot (a main image). On the other hand, in a case where the number of pieces of previously-selected
image data is 1 or more, the score axis setting unit 1104 refers to a score assigned based on the score axis for sub-slot
so as to select an image to be arranged in the sub-slot (a sub-image). Furthermore, even in this configuration, in a case
where there is a plurality of main slots, even if the number of pieces of previously-selected image data is 1 or more, the
score axis setting unit 1104 can also refer to a score assigned based on the score axis for main slot.
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[0136] A division unit 1105 divides the image capturing period of a sub-image group acquired by the image group
acquisition unit 1102 into a predetermined number of sections. First, the division unit 1105 identifies the image capturing
start time and the image capturing end time of a sub-image group allocated to a spread targeted for processing based
on image capturing time information about a sub-image group acquired by the image group acquisition unit 1102, thus
calculating the image capturing period. More specifically, the division unit 1105 identifies the image capturing time of
image data generated earliest and the image capturing time of image data generated latest among the pieces of image
data included in the sub-image group, thus calculating the image capturing period. Next, the division unit 1105 divides
the calculated image capturing period into a plurality of sections based on the number of times of processing counted
by the loop counter 1103. In the present exemplary embodiment, when the number of times of processing counted by
the loop counter 1103 is denoted by C, the division unit 1105 is assumed to approximately equally divide the image
capturing period into 2c sections. Furthermore, the present exemplary embodiment is not limited to this configuration,
but, for example, the division unit 1105 can approximately equally divide the image capturing period into C sections.
[0137] An image attribute setting unit 1106 sets the attribute of image data to be selected in the image selection
processing, according to the number of times of processing counted by the loop counter 1103. Furthermore, in at least
one time of the image selection processing, the present exemplary embodiment is assumed to select image data acquired
from moving image data in preference to image data acquired from still image data. Moreover, image data acquired
from still image data stored in a local server is image data the attribute of which is "still image", and image data acquired
from moving image data stored in a local server is image data the attribute of which is "moving image". With this, a
diversity of images can be arranged in an album. Furthermore, image data uploaded onto an SNS server (image data
with an attribute of "SNS") is image data that was consciously selected and uploaded by the user, and is likely to be
image data which the user likes. Therefore, in at least one time of the image selection processing, the present exemplary
embodiment is assumed to select image data with an attribute of "SNS" in preference to image data with an attribute of
"still image". Accordingly, in the present exemplary embodiment, in a case where the number of times of processing
counted by the loop counter 1103 is 0, the image attribute setting unit 1106 sets "SNS" as the designated attribute in
such a manner that image data is selected from pieces of image data with an attribute of "SNS". Then, in a case where
the number of times of processing counted by the loop counter 1103 is 1, the image attribute setting unit 1106 sets
"moving image" as the designated attribute in such a manner that image data is selected from pieces of image data with
an attribute of "moving image". Then, in a case where the number of times of processing counted by the loop counter
1103 is 2 or more, the image attribute setting unit 1106 sets "still image" as the designated attribute in such a manner
that image data is selected from pieces of image data with an attribute of "still image". With this configuration employed,
the attribute of image data to be arranged in each slot can be controlled. Moreover, in the present exemplary embodiment,
image data with an attribute of "SNS" or "moving image" is selected before image data with an attribute of "still image".
Therefore, for example, even in a case where there is a few images to be arranged in a template, an image represented
by image data with an attribute of "SNS" or "moving image" can be more reliably arranged in a template. Additionally,
for example, in a case where the number of times of processing counted by the loop counter 1103 is 2 or more, the
image attribute setting unit 1106 can be configured not to set the designated attribute. Furthermore, setting of the attribute
of image data to be selected in the image selection processing can be performed, for example, according to the number
of pieces of image data previously selected in the image selection processing. For example, in that case, in a case where
the number of pieces of image data previously selected in the image selection processing is 0, the image attribute setting
unit 1106 sets "SNS" as the designated attribute in such a manner that image data is selected from pieces of image
data with an attribute of "SNS". Then, in a case where the number of pieces of image data previously selected in the
image selection processing is 1, the image attribute setting unit 1106 sets "moving image" as the designated attribute
in such a manner that image data is selected from pieces of image data with an attribute of "moving image". Then, in a
case where the number of pieces of image data previously selected in the image selection processing is 2 or more, the
image attribute setting unit 1106 sets "still image" as the designated attribute in such a manner that image data is selected
from pieces of image data with an attribute of "still image". Additionally, for example, in a case where the number of
pieces of image data previously selected in the image selection processing is 2 or more, the image attribute setting unit
1106 can be configured not to set the designated attribute.
[0138] Furthermore, the number of times of processing counted by the loop counter 1103 or the attribute corresponding
to the number of pieces of image data previously selected is not limited to that in the above-described configuration. In
the above description, the attribute of image data is set in the order of "SNS", "moving image", and "still image", but can
be set in the order of, for example, "moving image", "SNS", and "still image". Furthermore, there can be such setting as
not to designate the attribute of image data. In that case, the designated attribute is expressed as "none" and is set in
such a manner that image data with any attribute can be selected. Thus, setting is performed in such a manner that
image data is selected not according to the designated attribute but according to setting of a designated object or a score.
[0139] Moreover, as mentioned above, there is also a configuration in which, for example, image data with an attribute
of "SNS" is distinguished in detail according to whether the image data is the one acquired from still image data (with
an attribute of "still image") or the one acquired from moving image data (with an attribute of "moving image"). In that
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configuration, in a case where the number of times of processing counted by the loop counter 1103 is 0, the image
attribute setting unit 1106 sets "SNS" and "moving image" as the designated attribute in such a manner that image data
is selected from pieces of image data with an attribute of "SNS" and "moving image". Then, in a case where the number
of times of processing counted by the loop counter 1103 is 1, the image attribute setting unit 1106 sets "SNS" and "still
image" as the designated attribute in such a manner that image data is selected from pieces of image data with an
attribute of "SNS" and "still image". Then, in a case where the number of times of processing counted by the loop counter
1103 is 2, the image attribute setting unit 1106 sets "local" and "moving image" as the designated attribute in such a
manner that image data is selected from pieces of image data with an attribute of "local" and "moving image". Then, in
a case where the number of times of processing counted by the loop counter 1103 is 3 or more, the image attribute
setting unit 1106 sets "local" and "still image" as the designated attribute in such a manner that image data is selected
from pieces of image data with an attribute of "local" and "still image". In this way, a configuration in which image data
acquired from a local server is selected in preference to image data acquired from an SNS server can be employed.
[0140] A section information setting unit 1107 divides pieces of image data included in a sub-image group acquired
by the image group acquisition unit 1102 into groups for each section obtained by division performed by the division unit
1105, and acquires information, such as image capturing information and a score, about image data generated in each
section.
[0141] A mode setting unit 1108 sets a mode (one of "person", "animal", and "food") of the album, which is designated
by the album creation condition designation unit 201. The mode setting unit 1108 performs control in such a manner
that an image containing an object corresponding to the set mode is arranged in a template.
[0142] An image selection unit 1109 performs image selection processing based on the score axis set by the score
axis setting unit 1104, the mode set by the mode setting unit 1108, and the score of image data in each section, managed
by the section information setting unit 1107. More specifically, the image selection unit 1109 selects one piece of image
data with the highest score from among a plurality of pieces of image data included in each section and each representing
an image containing a designated object and having the designated attribute. The designated object is set so as to select
image data without depending on only a score, and, in a case where the designated object is set, the subsequent image
selection processing causes image data representing an image containing the designated object to be selected. For
example, in a case where the designated object is an object with a category of "animal", in the subsequent image
selection processing, image data representing an image containing an object with a category of "animal" is selected.
Furthermore, a plurality of objects can be set as the designated object. Moreover, the image selection unit 1109 does
not select the previously-selected image data again. In other words, the image selection unit 1109 selects new image
data other than the previously-selected image data.
[0143] Furthermore, the score that is referred to at this time is a score assigned based on the score axis set by the
score axis setting unit 1104. As mentioned above with reference to Figs. 9A to 9I, image data is not selected from a
section in which there is no image. Moreover, while, in the present exemplary embodiment, one piece of image data
with the highest score among pieces of image data each representing an image containing the designated object and
having the designated attribute is selected from each section, the present exemplary embodiment is not limited to this
configuration. For example, a plurality of pieces of image data with the higher scores among pieces of image data each
representing an image containing the designated object and having the designated attribute can be selected from each
section. Furthermore, the image selection unit 1109 regards image data which contains a category corresponding to the
designated object until the frame TOP3 of the object classification 505 as image data representing an image containing
the designated object. Moreover, even if image data contains a category corresponding to the designated object until
the frame TOP3 of the object classification 505, in a case where the reliability of the category is equal to or less than a
threshold value, the image selection unit 1109 does not need to regard the image data as image data representing an
image containing the designated object.
[0144] A similarity determination unit 1110 determines whether an image represented by the image data selected by
the image selection unit 1109 is similar to an image represented by image data previously selected as image data
representing an image to be arranged in a template. If the degree of similarity is equal to or greater than a threshold
value, the similarity determination unit 1110 determines that the two images are similar to each other, and, if the degree
of similarity is less than the threshold value, the similarity determination unit 1110 determines that the two images are
not similar to each other. The image data determined not to be similar is retained, and the image data determined to be
similar is discarded. The similarity determination unit 1110 is able to acquire the degree of similarity between images
represented by respective pieces of image data using a known method, such as pattern matching or SHIFT algorithm.
For example, in a case where the degree of similarity between images represented by respective pieces of image data
is output in the range of 0 to 100, the similarity determination unit 1110 assumes that, as the degree of similarity is closer
to 100, the two images resemble each other. Therefore, if the degree of similarity between images represented by
respective pieces of image data is equal to or greater than the threshold value, the similarity determination unit 1110
determines that the two images are similar to each other, and, if the degree of similarity between images represented
by respective pieces of image data is less than the threshold value, the similarity determination unit 1110 determines
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that the two images are not similar to each other. Furthermore, the determination threshold value used for similarity
determination can be changed according to a difference in the image capturing time between pieces of image data
representing images targeted for comparison. For example, in a case where the image capturing time difference is small
(for example, 15 seconds or less) due to, for example, continuous image capturing, the determination threshold value
can be set to a low value (for example, to 60), and, in the other cases, the determination threshold value can be set to
a high value (for example, to 80).
[0145] An integration unit 1111 specifies image data representing an image to be arranged in a template from among
pieces of image data determined not to be similar by the similarity determination unit 1110. More specifically, the inte-
gration unit 1111 selects image data with the highest rank from among the pieces of image data determined not to be
similar by the similarity determination unit 1110, and specifies the selected image data as image data representing an
image to be arranged in a template. Furthermore, in a case where there is only one piece of image data determined not
to be similar by the similarity determination unit 1110, the one piece of image data is selected. Moreover, the present
exemplary embodiment is not limited to this configuration, but, for example, a configuration in which image data is
selected from a section that is not adjacent to a section including the previously-selected image data can be employed.
[0146] An image management unit 1112 manages, as the previously-selected image data, the image data specified
by the integration unit 1111 as image data representing an image to be arranged in a template. Moreover, the image
management unit 1112 determines whether the number of pieces of previously-selected image data has reached the
number of pieces of image data (the required number of pieces of image data) set by the number-of-pieces setting unit
1101. Furthermore, the image selection processing is repeated until the number of pieces of previously-selected image
data managed by the image management unit 1112 reaches the required number of pieces of image data. Additionally,
at this time, control is performed in such a way as to prevent the previously-selected image data from being selected again.
[0147] While, here, an example in which image data selected as a main image and image data selected as a sub-
image contain the same object has been described, a configuration in which such pieces of image data contain the
respective different objects can be employed. For example, since, when the loop count is 0, a main image is selected,
the designated object can be changed between when the loop count is 0 and when the loop count is other than 0. With
this configuration employed, image data selected as a main image and image data selected as a sub-image can contain
the respective different objects.
[0148] Fig. 12, which is composed of Figs. 12A and 12B, is a flowchart illustrating details of the image selection
processing in step S423. The flowchart illustrated in Fig. 12 is implemented, for example, by the CPU 101 loading a
program corresponding to the album creation application stored in the HDD 104 onto the ROM 102 or the RAM 103 and
executing the program. In the flowchart of Fig. 12, image data is selected from a sub-image group allocated to one
spread targeted for processing. Therefore, in a case where an album is configured with a plurality of spreads, the
processing illustrated in the flowchart of Fig. 12 is performed a number of times corresponding to the number of spreads.
[0149] In step S1201, the CPU 101 sets, via the number-of-pieces setting unit 1101, the number of pieces of image
data to be selected from a sub-image group allocated to a spread targeted for processing. Details of this processing are
as described above in the description of the number-of-pieces setting unit 1101.
[0150] In step S1202, the CPU 101 acquires, via the image group acquisition unit 1102, a sub-image group allocated
to a spread targeted for processing from an image group acquired by the image acquisition unit 205. Details of this
processing are as described above in the description of the image group acquisition unit 1102.
[0151] In step S1203, the CPU 101 sets the mode of the album via the mode setting unit 1108. Details of this processing
are as described above in the description of the mode setting unit 1108. Furthermore, in a case where processing in
step S1203 has been performed, the CPU 101 switches the mode of the album to the mode selected in step S1203 and
performs the subsequent processing.
[0152] In step S1204, the CPU 101 counts, via the loop counter 1103, the number of times the image selection
processing in step S423 has been performed. In the initial state, since the image selection processing is not yet performed,
the count number counted by the loop counter 1103 is 0. Furthermore, in the present exemplary embodiment, in a case
where the count number counted by the loop counter 1103 is 0, a main image is selected in image selection processing
performed after that, and, in a case where the count number counted by the loop counter 1103 is 1 or more, a sub-image
is selected in the subsequent image selection processing.
[0153] In step S1205, the CPU 101 sets, via the score axis setting unit 1104, a score axis to be used in the subsequent
image selection processing according to the count number counted by the loop counter 1103. Details of this processing
are as described above in the description of the score axis setting unit 1104.
[0154] In step S1206, the CPU 101 sets, via the image attribute setting unit 1106, the attribute of image data to be
selected in the subsequent image selection processing according to the count number counted by the loop counter 1103.
Details of this processing are as described above in the description of the image attribute setting unit 1106.
[0155] In step S1207, the CPU 101 divides, via the division unit 1105, the image capturing time of a sub-image group
acquired by the image group acquisition unit 1102 into a predetermined number of sections. Details of this processing
are as described above in the description of the division unit 1105.
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[0156] In step S1208, the CPU 101 divides, via the section information setting unit 1107, pieces of image data included
in a sub-image group acquired by the image group acquisition unit 1102 into groups for each section managed by the
image capturing time of the sub-image group being divided by the division unit 1105. Then, the CPU 101 acquires
information, such as image capturing information and a score, about image data generated in each section.
[0157] In step S1209, the CPU 101 determines whether image data generated in a targeted section among the sections
managed by-the image capturing time of the sub-image group being divided by the division unit 1105 has already been
selected. If it is determined that image data generated in a targeted section has already been selected (YES in step
S1209), the processing proceeds to step S1216. If it is determined that image data generated in a targeted section has
not yet been selected (NO in step S1209), the processing proceeds to step S1210. Furthermore, in the first loop, since
the image capturing time of the sub-image group has not yet been divided, the targeted section is the entire image
capturing period of the sub-image group.
[0158] In step S1210, the CPU 101 determines whether the designated object is previously set. For example, in some
cases, the designated object is changed to "none" by the update processing of the designated object in step S1221
described below. Therefore, in a case where the CPU 101 determines that the designated object is changed to "none"
and, thus, the designated object is not set (NO in step S1210), the processing proceeds to step S1213, and, in a case
where the designated object is not changed to "none" and, thus, the designated object is previously set (YES in step
S1210), the processing proceeds to step S1211.
[0159] In step S1211, the CPU 101 determines whether, among pieces of image data generated in a targeted section,
there is image data which represents an image containing the designated object and which has the designated attribute.
Furthermore, the CPU 101 is able to perform the determination in step S1211 by referring to the image analysis information
500 about each piece of image data generated in a targeted section. More specifically, the CPU 101 determines whether,
with respect to each piece of image data generated in a targeted section, the image data is image data which represents
an image containing the designated object and which has the designated attribute. Then, if there is at least one piece
of image data determined to be image data which represents an image containing the designated object and which has
the designated attribute, the result of the determination in step S1211 becomes YES (YES in step S1211), the processing
proceeds to step S1212. Furthermore, the CPU 101 determines that image data in which the category of the designated
object is included in the region of the object classification 505 in the image analysis information 500 is image data which
represents an image containing the designated object. Moreover, the CPU 101 determines that image data in which the
designated attribute is included in the region of the image attribute 503 in the image analysis information 500 is image
data which has the designated attribute.
[0160] If there is no piece of image data which represents an image containing the designated object and which has
the designated attribute, the result of the determination in step S1211 becomes NO (NO in step S1211), the processing
proceeds to step S1216 without image data being selected from pieces of image data generated in the targeted section.
[0161] Furthermore, the category (type) of the designated object can be changed according to the number of times
of processing counted by the loop counter 1103 or the number of pieces of previously-selected image data. In the present
exemplary embodiment, in a case where the number of times of processing counted by the loop counter 1103 is an
initial value (0), the object of the category corresponding to the mode set in step S1203 is assumed to remain until the
designated object is changed in step S1221.
[0162] In step S1212, the CPU 101 selects one piece of image data from pieces of image data generated in a targeted
section. Details of this processing are as described above in the description of the image selection unit 1109. Furthermore,
here, one piece of image data with the highest score is selected from among pieces of image data each of which
represents an image containing the designated object and each of which has the designated attribute. Therefore, in the
present exemplary embodiment, for example, image data which represents an image containing the designated object
and which has a low score would be selected in preference to image data which represents an image not containing the
designated object and which has a high score. Moreover, in the present exemplary embodiment, for example, image
data which has the designated attribute but has a low score would be selected in preference to image data which does
not have the designated attribute but has a high score. Therefore, in a case where "SNS" is set as the designated
attribute, image data acquired from an SNS server would be selected in preference to image data acquired from other
than SNS servers.
[0163] In this way, the present exemplary embodiment does not select image data by merely referring to a score, but
selects image data by referring to the designated object and the designated attribute. With this configuration employed,
if there is image data conforming to a condition in a sub-image group, the present exemplary embodiment is able to
more reliably select image data which represents an image containing the designated object. Furthermore, in the present
exemplary embodiment, in a case where the number of times of processing counted by the loop counter 1103 is 0, the
designated object is an object of the category corresponding to the mode set by the user. Therefore, the CPU 101 is
able to output a layout image generated by arranging an image containing an object of the category corresponding to
the mode set by the user in a template in preference to an image which does not contain the object. In other words, the
present exemplary embodiment is able to more reliably output a layout result in which an image containing an object of
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the category corresponding to the mode set by the user is laid out. Moreover, if there is image data conforming to a
condition in a sub-image group, the present exemplary embodiment is able to more reliably select image data of the
designated attribute, and is also able to more reliably output a layout result in which an image represented by the image
data of the designated attribute is laid out.
[0164] Furthermore, the CPU 101 is able to identify whether an image represented by each piece of image data
contains the designated object or identify the attribute or score of each piece of image data by referring to the image
analysis information 500 about each piece of image data. In other words, if information indicating that the image contains
the designated object (information about the category corresponding to the designated object) is included in the image
analysis information 500, the CPU 101 is able to identify that the image represented by the image data contains the
designated object. Moreover, if information indicating that the image data has the designated attribute (information about
the designated attribute) is included in the image analysis information 500, the CPU 101 is able to identify that the image
data has the designated attribute. Therefore, in step S1212, the CPU 101 selects image data in which the category of
the designated object is included in the region of the object classification 505 of each piece of image data generated in
a targeted section and the designated attribute is included in the region of the image attribute 503 thereof.
[0165] In step S1213, the CPU 101 selects one piece of image data from pieces of image data generated in a targeted
section. Furthermore, here, since the designated object is not previously set, the designated object is not referred to.
Therefore, one piece of image data with the highest score is selected from among pieces of image data only with the
designated attribute.
[0166] Moreover, in steps S1212 and S1213, if there is no image data conforming to a condition, any piece of image
data is not selected, and the processing proceeds to a next step.
[0167] In step S1214, the CPU 101 determines whether an image represented by image data selected in the processing
in step S1212 or S1213 is similar to an image represented by image data previously selected in the processing in step
S1218 described below in the previous loop. Details of this processing are as described above in the description of the
similarity determination unit 1110. If it is determined that the two images are not similar to each other (NO in step S1214),
the processing proceeds to step S1216 while the CPU 101 maintains the selection performed in step S1212 or S1213.
If it is determined that the two images are similar to each other (YES in step S1214), then in step S1215, the CPU 101
cancels the selection performed in step S1212 or S1213, in other words, does not retain the image data selected in step
S1212 or S1213, and the processing proceeds to step S1216. Furthermore, in a case where any piece of image data
is not selected, the processing in step S1214 is omitted, and the processing proceeds to step S1216.
[0168] In step S1216, the CPU 101 determines whether all of the sections managed with the image capturing time of
the sub-image group divided by the division unit 1105 have been targeted and the processing in step S1212 or S1213
has been performed with respect thereto. If it is determined by the CPU 101 that all of the sections have been targeted
and the image selection processing has been performed with respect thereto (YES in step S1216), the processing
proceeds to step S1217. On the other hand, if it is determined that not all of the sections have been targeted and the
image selection processing has not been performed with respect thereto (NO in step S1216), the CPU 101 selects one
of sections that have not yet been targeted and then performs the processing in step S1209 and subsequent steps again.
[0169] In step S1217, the CPU 101 determines whether at least one piece of image data has been selected by all of
the sections having been targeted and the image selection processing having been performed with respect thereto. If it
is determined by the CPU 101 that at least one piece of image data has been selected (YES in step S1217), the processing
proceeds to step S1218, and, if any one piece of image data is not selected (NO in step S1217), the processing proceeds
to step S1221.
[0170] In step S1221, the CPU 101 performs updating of the designated object. Furthermore, the content of the
designated object obtained after updating is not specifically limited, but can be set as appropriate. For example, the
designated object can be updated according to the previously set ordering of preference, or an object which is predom-
inantly contained in a plurality of images represented by a sub-image group allocated to a spread targeted for processing
can be updated as the designated object. Moreover, setting of the designated object can be set to "none". Additionally,
in a case where updating is not required (in a case where the image selection processing is performed with the use of
the same designated object as last time), the processing in step S1221 can be omitted.
[0171] In step S1222, the CPU 101 performs updating of the designated attribute. Furthermore, the designated attribute
obtained after updating can be set as appropriate. For example, the designated attribute can be updated according to
the previously set ordering of preference, or an attribute which is predominantly contained in a plurality of images
represented by a sub-image group allocated to a spread targeted for processing can be updated as the designated
attribute. Moreover, setting of the designated attribute can be set to "none". Additionally, in a case where updating is
not required (in a case where the image selection processing is performed with the use of the same designated attribute
as last time), the processing in step S1222 can be omitted. After that, the processing proceeds to step S1209, and the
image selection processing is performed based on the information updated in step S1221 or S1222.
[0172] In this way, since, if at least one of steps S1221 and S1222 is performed, conditions of image data targeted
for searching are changed, it becomes possible for the CPU 101 to select new image data. Furthermore, in a case where
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updating of information in step S1221 or S1222 has been performed, the CPU 101 treats a section already targeted with
the use of information obtained before updating as a section that is not yet targeted, and performs the processing in
step S1209 and subsequent steps again.
[0173] Furthermore, in the present exemplary embodiment, in a case where it is determined in step S1217 that any
one piece of image data is not selected, first of all, the CPU 101 does not update the designated object but updates the
designated attribute to re-perform the image selection processing. Then, in a case where any one piece of image data
is not selected even after repetition of updating of the designated attribute, the CPU 101 performs updating of the
designated object.
[0174] In step S1218, the CPU 101 specifies, via the integration unit 1111, image data representing an image to be
arranged in a template from among pieces of image data determined not to be similar in step S1214 and remaining
selected. Details of this processing are as described above in the description of the integration unit 1111.
[0175] In step S1219, the CPU 101 manages, via the image management unit 1112, the image data specified as the
image data representing an image to be arranged in a template in step S1218, as previously-selected image data. Details
of this processing are as described above in the description of the image management unit 1112.
[0176] In step S1220, the CPU 101 determines whether the number of pieces of previously-selected image data
managed by the image management unit 1112 has reached the number of pieces (the required number of pieces) of
image data set by the number-of-pieces setting unit 1101. If it is determined that the number of pieces of previously-
selected image data has reached the required number of pieces of image data (YES in step S1220), the CPU 101 ends
the image selection processing, and, then, the processing proceeds to step S424. On the other hand, if it is determined
that the number of pieces of previously-selected image data has not reached the required number of pieces of image
data (NO in step S1220), the processing returns to step S1204, in which the CPU 101 increments counting by the loop
counter 1103, thus re-performing the image selection processing. When counting is incremented and the value of the
number of times of processing C increases, the image capturing period is divided into a larger number of sections than
last time. In the present exemplary embodiment, specifically, the image capturing period of a sub-image group is divided
into a number of sections twice as large as last time. More finely managing sections enables selecting image data that
is not selected last time in step S1211. Moreover, in the present exemplary embodiment, since image data is not selected
from a section including previously-selected image data, image data generated at the date and time close to the image
capturing date and time of the previously-selected image data is not likely to be selected. Therefore, a diversity of pieces
of image data can be selected.
[0177] Referring back to Fig. 4, in step S424, the CPU 101 acquires, via the template setting unit 214, a plurality of
templates corresponding to the template information designated by the album creation condition designation unit 201.
[0178] In step S425, the CPU 101 determines an image layout of a spread targeted for processing via the image layout
unit 215. At this time, first, the CPU 101 determines a template suitable for image data selected in step S423 from among
the plurality of templates acquired in step S424. A method for determining the template is described with reference to
Fig. 13 and Fig. 14.
[0179] Fig. 13 is a block diagram of software functioning to perform processing for determining a template, which is
stored in the album creation application in the present exemplary embodiment.
[0180] A selected image information acquisition unit 1301 acquires the number of pieces of image data selected in
step S423 and information about the image data. The information about image data refers to, for example, the width
and height of an image represented by the image data, image capturing date and time information about the image data,
and a score of the image data.
[0181] A template selection unit 1302 selects a template having slots the number of which coincides with the number
of pieces of image data selected in step S423, from among the templates acquired in step S424.
[0182] A selected image sorting unit 1303 sorts the pieces of image data selected in step S423 in order of the image
capturing date and time.
[0183] A template selection unit 1304 selects a template suitable for a main image from among the templates selected
by the template selection unit 1302. In the present exemplary embodiment, image data with the earlier image capturing
date and time is assumed to be laid out in a slot closer to the upper left corner of a template, and image data with the
later image capturing date and time is assumed to be laid out in a slot closer to the lower right corner of the template.
Therefore, first, the template selection unit 1304 selects a template in which the position of a main slot corresponds to
the order of the image capturing date and time of image data representing a main image, from among the templates
selected by the template selection unit 1302. More specifically, for example, in a case where the order of the image
capturing date and time of image data representing a main image is the third, a template in which the main slot is the
third slot from left of all of the slots is selected. Furthermore, since pieces of image data are sorted by the selected image
sorting unit 1303 in order of the image capturing date and time, the template selection unit 1304 is able to recognize the
order of the image capturing date and time of image data representing a main image. Moreover, the template selection
unit 1304 finally selects a template in which the aspect ratio of a slot to be used for arranging a main image therein
coincides with (or is close to) the aspect ratio of the main image, from among the templates selected in the above-
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mentioned way.
[0184] A template selection unit 1305 selects a template suitable for a sub-image from among the templates selected
by the template selection unit 1304. More specifically, first, the template selection unit 1305 selects a template in which
the position of a sub-slot corresponds to the order of the image capturing date and time of image data representing a
sub-image. Moreover, the template selection unit 1305 finally selects a template in which the aspect ratio of the sub-
slot coincides with (or is close to) the aspect ratio of the sub-image, from among the templates selected in the above-
mentioned way.
[0185] Fig. 14 is a flowchart illustrating processing for determining a template to be used for generating a layout image
in the present exemplary embodiment. The flowchart illustrated in Fig. 14 is implemented, for example, by the CPU 101
loading a program corresponding to the album creation application stored in the HDD 104 onto the ROM 102 or the
RAM 103 and executing the program.
[0186] First, in step S1401, the CPU 101 acquires, via the selected image information acquisition unit 1301, the number
of pieces of image data selected in step S423 and information about the selected pieces of image data. Furthermore,
here, the number of pieces of image data selected in step S423 is assumed to be 3. Details of this processing are as
described above in the description of the selected image information acquisition unit 1301.
[0187] In step S1402, the CPU 101 selects, via the template selection unit 1302, a template having slots the number
of which coincides with the number of pieces of image data selected in step S423. Furthermore, since the number of
pieces of image data selected in step S423 is 3, a template having slots the number of which is 3 is selected. Here, as
a template having slots the number of which is 3, templates (1-1) to (4-4) illustrated in Fig. 10 are assumed to be selected.
[0188] In step S1403, the CPU 101 sorts, via the selected image sorting unit 1303, the pieces of image data selected
in step S423 in order of the image capturing date and time. Furthermore, here, the image capturing date and time of
each of images respectively represented by three pieces of image data is assumed to be in such order as indicated by
arrow (A) illustrated in Fig. 10. Moreover, here, an image 1005 is assumed to be an image for main slot (a main image),
and each of an image 1006 and an image 1007 is assumed to be an image for sub-slot (a sub-image).
[0189] In step S1404, the CPU 101 selects, via the template selection unit 1304, a template suitable for a main image
from among the templates selected by the template selection unit 1302. Details of this processing are as described
above in the description of the template selection unit 1304. As mentioned above, in the present exemplary embodiment,
image data with the earlier image capturing date and time is assumed to be laid out in a slot closer to the upper left
corner of a template, and image data with the later image capturing date and time is assumed to be laid out in a slot
closer to the lower right corner of the template. Then, since the image 1005, which is a main image, is an image the
image capturing date and time of which is latest and which is portrait-oriented, here, templates (3-1) to (3-4) illustrated
in Fig. 10 are selected.
[0190] In step S1405, the CPU 101 selects, via the template selection unit 1305, a template suitable for a sub-image
from among the templates selected in step S1404. Details of this processing are as described above in the description
of the template selection unit 1305. The image 1006, which is a sub-image, is an image the image capturing date and
time of which is earliest and which is portrait-oriented. Moreover, the image 1007, which is a sub-image, is an image
the image capturing date and time of which is the second latest and which is landscape-oriented. Therefore, a template
(3-2) illustrated in Fig. 10 is selected. Furthermore, at this time, in which sub-slot which sub-image is arranged is also
specified.
[0191] In this way, in step S425, the CPU 101 determines a template to be used for generating a layout image and
determines in which slot of the template which image to lay out. More specifically, the CPU 101 manages information
about the slots included in the selected template and pieces of image data corresponding to images to be laid out in the
respective slots, in association with each other.
[0192] In step S426, the CPU 101 performs image correction via the image correction unit 217. Furthermore, the CPU
101 performs image correction in a case where the setting of turning-on of image correction is input from the correction
condition input unit 216. Examples of the image correction to be performed include luminance correction, red-eye cor-
rection, and contrast correction. Moreover, in a case where the setting of turning-off of image correction is input from
the correction condition input unit 216, the CPU 101 does not perform image correction. The image correction is also
able to be performed to, for example, image data which has 1,200 pixels along the short side and which has been
converted into a color space of sRGB.
[0193] In step S427, the CPU 101 generates layout information via the layout information output unit 218. More
specifically, the CPU 101 manages information about the slots of the template selected in step S425 and pieces of image
data corresponding to the respective slots, to which the image correction in step S426 has been performed, in association
with each other. Furthermore, images to be used here are images different from the converted images generated in step
S407 and used in steps S408 to S417. Then, the CPU 101 generates bitmap data in which the images are laid out in
the template. At this time, when performing layout, the CPU 101 causes the magnification of each image subjected to
layout to be changed or unchanged in conformity with the size information about each corresponding slot.
[0194] In step S428, the CPU 101 determines whether the processing in steps S423 to S427 has been completed



EP 3 334 141 A1

28

5

10

15

20

25

30

35

40

45

50

55

with respect to all of the spreads. If it is determined that the processing has not yet been completed (NO in step S428),
the processing returns to step S423, and, then, the CPU 101 performs the processing in steps S423 to S427 with respect
to a spread that is not yet targeted for processing. If it is determined that the processing has been completed (YES in
step S428), the automatic layout processing ends.
[0195] When the automatic layout processing ends, the CPU 101 displays, on the display 105, a layout image in which
images are arranged in a template, based on the generated layout information. Furthermore, at this time, the CPU 101
can display a plurality of layout images used to create one album. Moreover, the CPU 101 can transmit the generated
layout information to a printer, thus printing a layout image.
[0196] In this way, in the present exemplary embodiment, the CPU 101 changes images to be used for layout according
to the mode of an album designated by the user. More specifically, the CPU 101 arranges, into at least one slot, an
image which contains an object corresponding to the mode of an album designated by the user in preference to an
image which does not contain the object. With this, a layout image containing an object corresponding to the mode of
an album designated by the user can be generated. Furthermore, in the present exemplary embodiment, the method
for scoring or selection of image data acquired by being clipped from a moving image is changed according to the amount
of motion or the score acquired during analysis of the moving image. This enables performing image selection using a
result of analysis of a moving image and reflecting the distinctive appropriateness of a moving image in a layout.

<Editing of Album>

[0197] When the automatic layout processing ends, the CPU 101 displays a layout image generated for each spread
on the display 105. In the present exemplary embodiment, the user is assumed to be allowed to optionally edit a completed
layout image. For example, in a case where there is an image which the user desires to change among images arranged
in the respective slots, the user clicks on the image which the user desires to change with the mouse 107. After that,
the user selects an image to be arranged instead of the image which the user desires to change, so that the image
optionally selected by the user can be newly arranged instead of the clicked-on image.
[0198] Furthermore, in the present exemplary embodiment, a UI 2001, which is used to adjust the appearance frequency
of each object in an album to be obtained after editing, such as that illustrated in Fig. 20, is displayed in an editing screen
for a layout image. Furthermore, such an editing screen is provided by the album creation application. In the UI 2001,
content corresponding to the mode of the generated album (an album obtained before editing) is displayed. More
specifically, a bar used to adjust the appearance frequency of an image containing an object corresponding to the mode
of an album (the frequency at which the image is selected as an image to be arranged in a template) in the album to be
obtained after editing is displayed. For example, in a case where the mode of the generated album is "animal", a bar
2004 used to adjust the appearance frequency of an image containing an object of "animal" in the album to be obtained
after editing is displayed. Furthermore, in the present exemplary embodiment, a bar 2002 used to adjust the appearance
frequency of an image containing an object of "person" in the album to be obtained after editing is assumed to be
displayed irrespective of the mode of the album. Moreover, while, in the present exemplary embodiment, a bar used to
adjust the appearance frequency of an image containing an object of other than "person" is configured to be displayed
only in a case where the mode of the album is other than "person", the present exemplary embodiment is not limited to
this configuration. For example, a configuration in which such a bar is also displayed irrespective of the mode of the
album can be employed.
[0199] Hereinafter, a method for editing an album using the UI 2001 is described in detail. Here, the method is described
with a case where the mode of the generated album is "animal" taken as an example.
[0200] The user is allowed to adjust the appearance frequency of an image containing an object corresponding to
each bar in the album to be obtained after editing, by performing inputting to move a handle 2003 or a handle 2005. In
the present exemplary embodiment, three types of setting values, i.e., "more frequent" (maximum value), "normal"
(intermediate value), and "less frequent" (minimum value), are previously prepared, and the appearance frequency of
each image is adjusted according to the setting value corresponding to the user’s input (the setting value corresponding
to the position of the handle 2003 or the handle 2005). When an OK button 2006 is pressed by the user, an album is
edited based on the set condition. Thus, the automatic layout processing is performed again based on the set condition.
Specifically, the processing in steps S416 to S428 is re-performed. Furthermore, at this time, various pieces of information
acquired in the processing in steps S401 to S415 during creation of the album obtained before editing are used again
as appropriate. When a cancel button 2007 is pressed by the user, the adjustment of the appearance frequency is
canceled, so that the UI 2001 is closed. Moreover, for example, in the automatic layout processing to be performed
again, the processing in steps S423 to S428 can be re-performed. In this case, in the image selection processing in step
S423, a score assigned in step S416 during creation of the album obtained before editing is referred to.
[0201] Furthermore, the method for setting the appearance frequency of an image containing an object corresponding
to each bar is not limited to the above-described configuration. For example, a configuration in which a setting value is
selected from a pull-down list can be employed. Moreover, the setting values can be not "more frequent", "normal", and
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"less frequent" but, for example, numerals, marks, or other expressions. Additionally, the setting values are not limited
to three types, the maximum value, the intermediate value, and the minimum value, but can be more finely classified
setting values.
[0202] Fig. 21 is a diagram illustrating a single double-page layout image in an album obtained after editing in each
setting value.
[0203] An area 2104 indicates the type of an image to be arranged in the main slot, and areas 2105 and 2106
respectively indicate the types of images to be arranged in the sub-slots. Indication "person + animal" indicates an image
which contains both objects of person and animal. Indication "person" indicates an image which contains an object of
person but does not contain an object of animal. Indication "animal" indicates an image which contains an object of
animal but does not contain an object of person. Indication "thing" indicates an image which contains neither of objects
of person and animal.
[0204] As indicated in a table 2101, in a case where both the setting value of "person" and the setting value of "animal"
are "more frequent", all of the images included in the layout image are images of the type "person + animal". Moreover,
in a case where the setting value of "person" is "normal" and the setting value of "animal" is "more frequent", an image
of the type "person + animal" is arranged in the main slot and images of the type "animal" are arranged in the respective
sub-slots. Additionally, in a case where the setting value of "person" is "less frequent" and the setting value of "animal"
is "more frequent", all of the images included in the layout image are images of the type "animal".
[0205] Furthermore, in a case where the setting value of "person" is "more frequent" and the setting value of "animal"
is "normal", an image of the type "person + animal" is arranged in the main slot and images of the type "person" are
arranged in the respective sub-slots. Moreover, in a case where the setting value of "person" is "more frequent" and the
setting value of "animal" is "less frequent", all of the images included in the layout image are images of the type "person".
[0206] Furthermore, in a case where both the setting value of "person" and the setting value of "animal" are "normal",
an image of the type "person + animal" is arranged in the main slot and an image of the type "person" and an image of
the type "animal" are arranged in the respective sub-slots. Moreover, in a case where the setting value of "person" is
"normal" and the setting value of "animal" is "less frequent", an image of the type "person" is arranged in the main slot
and images of the type "thing" are arranged in the respective sub-slots. Additionally, in a case where the setting value
of "person" is "less frequent" and the setting value of "animal" is "normal", an image of the type "animal" is arranged in
the main slot and images of the type "thing" are arranged in the respective sub-slots. Besides, in a case where both the
setting value of "person" and the setting value of "animal" are "less frequent", all of the images included in the layout
image are images of the type "thing".
[0207] Furthermore, the types of images to be arranged in the respective patterns are not limited to those of the
configuration described above, but the types of images to be arranged in the respective patterns only need to be different
from one another.
[0208] For example, a slot in which the type of an image to be arranged is not set can be included in the layout image.
In that case, any type of image can be arranged in the slot, and, for example, an image with the highest score among
the images that are not yet selected is arranged therein.
[0209] Moreover, while, in Fig. 21, the types of templates to be used for generating a layout image in each pattern are
the same, the present exemplary embodiment is not limited to this configuration. Since pieces of image data to be
selected in each pattern are different, a template suitable for the selected image data can be selected as appropriate in
each pattern.
[0210] In the above-described way, in the present exemplary embodiment, the numbers of respective objects included
in an album obtained after editing can be changed according to the respective setting values of objects set by the user.
In other words, the proportion in which each object is included in a plurality of images included in the layout image
obtained after editing can be changed according to a combination of the respective setting values of objects set by the
user. Furthermore, in the present exemplary embodiment, not only an image itself can be changed, but also the types
of images included in the album obtained after editing can be changed. In other words, an album can be created in such
a manner that different types of images are included therein according to the respective setting values of objects set by
the user.
[0211] Fig. 16 is a flowchart illustrating processing that is performed during re-layout of an album. The flowchart
illustrated in Fig. 16 is implemented, for example, by the CPU 101 loading a program corresponding to the album creation
application stored in the HDD 104 onto the ROM 102 or the RAM 103 and executing the program. The processing
illustrated in the flowchart of Fig. 16 is started when, after receiving inputting of the editing content from the user via the
screen of the UI 2001, the CPU 101 receives a re-layout instruction (an editing instruction) for an album from the user
(when the OK button 2006 is pressed). Furthermore, during re-layout of an album, the designated object is changed
according to the setting value set via the UI 2001.
[0212] In step S1601, the CPU 101 performs, via the image scoring unit 210, image scoring according to the editing
content received from the user via the UI 2001. More specifically, the CPU 101 increases or decreases the scores
assigned to the respective pieces of image data in the above-mentioned image scoring method described in the de-



EP 3 334 141 A1

30

5

10

15

20

25

30

35

40

45

50

55

scription of step S416 according to the setting values of the respective categories. For example, the CPU 101 adds a
predetermined score to the score of image data containing an object of the category with a setting value of "more
frequent", and subtracts a predetermined score from the score of image data containing an object of the category with
a setting value of "less frequent". Furthermore, the CPU 101 does not increase or decrease the score of image data
containing an object of the category with a setting value of "normal".
[0213] Processing in steps S1602 to S1607 is similar to the processing in steps S417 to S422, and is, therefore,
omitted from description.
[0214] In step S1608, the CPU 101 performs image selection via the image selection unit 213. Image selection process-
ing performed during re-layout is described with reference to Fig. 12.
[0215] Fig. 12 is a flowchart illustrating details of the image selection processing in step S1608. The flowchart illustrated
in Fig. 12 is implemented, for example, by the CPU 101 loading a program corresponding to the album creation application
stored in the HDD 104 onto the ROM 102 or the RAM 103 and executing the program. In the flowchart of Fig. 12, image
data is selected from a sub-image group allocated to one spread targeted for processing. Therefore, in a case where
an album is configured with a plurality of spreads, the processing illustrated in the flowchart of Fig. 12 is performed a
number of times corresponding to the number of spreads.
[0216] Furthermore, in the present exemplary embodiment, types of image data to be selected in the image selection
processing are set according to the respective setting values of objects set by the user via the UI 2001 and the count
number counted by the loop counter 1103. Moreover, as mentioned above, in the present exemplary embodiment, the
count number counted by the loop counter 1103 corresponds to the number of pieces of previously-selected image data.
More specifically, a designated object and an excluded object are set according to the respective setting values of objects
set by the user via the UI 2001 and the count number counted by the loop counter 1103. In a case where an excluded
object is set, image data containing the excluded object is not selected in the subsequent image selection processing.
[0217] In a case where the count number counted by the loop counter 1103 is 0, a main image is selected in the image
selection processing. Therefore, the CPU 101 sets a designated object and an excluded object in such a manner that
a main image of the type corresponding to the setting value of each object set by the user is selected. For example, as
illustrated in Fig. 21, in a case where both the setting value of "person" and the setting value of "animal" are "more
frequent" or in a case where the setting value of "person" is "normal" and the setting value of "animal" is "more frequent",
an image of the type "person + animal" is arranged in the main slot. Therefore, both an object of "person" and an object
of "animal" are set as a designated object. Furthermore, in a case where the setting value of "person" is "less frequent"
and the setting value of "animal" is "normal", an image of the type "animal" is arranged in the main slot. Therefore, an
object of "animal" is set as a designated object and an object of "person" is set as an excluded object. Moreover, in a
case where the setting value of "person" is "normal" and the setting value of "animal" is "less frequent", an image of the
type "person" is arranged in the main slot. Therefore, an object of "person" is set as a designated object and an object
of "animal" is set as an excluded object. Additionally, in a case where both the setting value of "person" and the setting
value of "animal" are "less frequent", an image of the type "thing" is arranged in the main slot. Therefore, both an object
of "person" and an object of "animal" are set as an excluded object. At this time, an object (here, an object of "food")
other than the objects set as an excluded object can be set as a designated object. Furthermore, while, in the present
exemplary embodiment, a predetermined value is set as "normal", an object with a setting value equal to or greater than
the predetermined value is set as a designated object, and an object with a setting value less than the predetermined
value is set as an excluded object, the present exemplary embodiment is not limited to this configuration. A configuration
in which the type of an image to be arranged is changed according to a combination of the setting values only needs to
be employed.
[0218] Furthermore, in a case where the count number counted by the loop counter 1103 is 1 or more, a sub-image
is selected in the image selection processing. Therefore, the CPU 101 sets a designated object and an excluded object
in such a manner that a sub-image of the type corresponding to the setting value of each object set by the user is
selected. For example, as illustrated in Fig. 21, in a case where both the setting value of "person" and the setting value
of "animal" are "more frequent", images of the type "person + animal" are arranged in the respective sub-slots. Therefore,
no excluded object is set, and both an object of "person" and an object of "animal" are set as a designated object.
Moreover, in a case where the setting value of "person" is "more frequent" and the setting value of "animal" is "normal",
images of the type "person" are arranged in the respective sub-slots. Therefore, an object of "person" is set as a
designated object, and an object of "animal" is set as an excluded object. Additionally, in a case where the setting value
of "person" is "normal" and the setting value of "animal" is "more frequent" or in a case where the setting value of "person"
is "less frequent" and the setting value of "animal" is "more frequent", images of the type "animal" are arranged in the
respective sub-slots. Therefore, an object of "animal" is set as a designated object, and an object of "person" is set as
an excluded object. Besides, in a case where both the setting value of "person" and the setting value of "animal" are
"less frequent", images of the type "thing" are arranged in the respective sub-slots. Therefore, no designated object is
set, and both an object of "person" and an object of "animal" are set as an excluded object. At this time, an object (here,
an object of "food") other than the objects set as an excluded object can be set as a designated object.
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[0219] In the above-described way, the types of image data to be arranged in the respective slots can be changed
according to the respective setting values of objects set by the user via the UI 2001.
[0220] Processing in steps S1201 to S1209 is similar to the processing performed during creation of an album obtained
before editing, and is, therefore, omitted from description.
[0221] In step S1210, the CPU 101 determines whether a designated object or an excluded object is previously set.
While, during editing of an album, a designated object or an excluded object is set in the above-described way, in some
cases, a designated object or an excluded object may not be set. These cases include, for example, a case where there
is no image data representing an image which contains a designated object and does not contain an excluded object
among pieces of image data that are not yet selected. Moreover, these cases include, for example, a case of selecting
image data representing an image to be arranged in a slot in which what type of image is to be arranged is not set.
Details of this processing are similar to those of processing performed during creation of an album obtained before editing.
[0222] In step S1211, the CPU 101 determines whether, among pieces of image data generated in a targeted section,
there is image data which represents an image that contains a designated object and does not contain an excluded
object and which has the designated attribute. More specifically, the CPU 101 determines whether each piece of image
data generated in a targeted section is image data which represents an image that contains a designated object and
does not contain an excluded object and which has the designated attribute. Then, if it is determined that there is at
least one piece of image data which represents an image that contains a designated object and does not contain an
excluded object and which has the designated attribute (YES in step S1211), the processing proceeds to step S1212.
If it is determined that there is not any one piece of image data which represents an image that contains a designated
object and does not contain an excluded object and which has the designated attribute (NO in step S1211), no image
data is selected from the pieces of image data generated in the targeted section, and the processing proceeds to step
S1216. Furthermore, the CPU 101 determines that image data in which the category of the excluded object is not included
in the region of the object classification 505 in the image analysis information 500 is image data which represents an
image that does not contain an excluded object. The determination regarding a designated object and a designated
attribute is similar to that in the processing performed during creation of an album obtained before editing.
[0223] In step S1212, the CPU 101 selects one piece of image data from pieces of image data generated in a targeted
section. Details of this processing are as described above in the description of the image selection unit 1109. Furthermore,
here, one piece of image data with the highest score is selected from among pieces of image data each of which
represents an image that contains a designated object and does not contain an excluded object and each of which has
the designated attribute. Therefore, in the present exemplary embodiment, for example, image data which represents
an image containing the designated object and which has a low score would be selected in preference to image data
which represents an image not containing the designated object and which has a high score. Moreover, in the present
exemplary embodiment, for example, image data which has the designated attribute but has a low score would be
selected in preference to image data which does not have the designated attribute but has a high score. Additionally,
in the present exemplary embodiment, for example, image data which does not contain an excluded object but has a
low score would be selected in preference to image data which contains an excluded object but has a high score.
[0224] In this way, in the present exemplary embodiment, a designated object or an excluded object is set according
to the setting value of each object. With this configuration employed, if there is image data which conforms to a condition
in a sub-image group, an image of the type corresponding to the setting value of each object can be more reliably
selected. Thus, a layout result in which images of the types corresponding to the setting values of respective objects
are laid out can be more reliably output.
[0225] Processing in steps S1213 to S1220 is similar to the processing performed during creation of an album obtained
before editing.
[0226] In step S1221, the CPU 101 performs updating of the designated object and/or the excluded object. Furthermore,
the content of the designated object or excluded object obtained after updating is not specifically limited, but can be set
as appropriate. For example, the designated object or excluded object can be updated according to the previously set
ordering of preference, or an object which is predominantly contained in a plurality of images represented by a sub-
image group allocated to a spread targeted for processing can be updated as the designated object. Furthermore, an
object other than the object which is predominantly contained in a plurality of images represented by a sub-image group
allocated to a spread targeted for processing can be updated as the excluded object. Moreover, setting of the designated
object or excluded object can be set to "none". Additionally, in a case where updating is not required (in a case where
the image selection processing is performed with the use of the same designated object or excluded object as last time),
the processing in step S1221 can be omitted.
[0227] Processing in step S1222 is similar to the processing performed during creation of an album obtained before
editing.
[0228] Furthermore, in the present exemplary embodiment, in a case where it is determined in step S1217 that any
one piece of image data is not selected, first of all, the CPU 101 does not update the designated object or excluded
object but updates the designated attribute to re-perform the image selection processing. Then, in a case where any
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one piece of image data is not selected even after repetition of updating of the designated attribute, the CPU 101 performs
updating of the designated object or excluded object.
[0229] If it is determined that the number of pieces of previously-selected image data has reached the required number
of pieces of image data (YES in step S1220), the CPU 101 ends the image selection processing, and, then, the processing
proceeds to step S1609.
[0230] Processing in steps S1609 to S1613 is similar to the processing in steps S424 to S428.
[0231] In this way, the CPU 101 performs control in such a manner that images of the types corresponding to the
setting values of respective objects input by the user are arranged, thus being able to generate a layout image in which
a user’s intention is reflected.
[0232] Furthermore, control performed in such a manner that images of the types corresponding to the setting values
of respective objects input by the user are arranged can be applied not only during editing of an album but also during
creation of an album obtained before editing. In that case, for example, a configuration in which, prior to creation of an
album obtained before editing, not only inputting to a setting screen such as that illustrated in Fig. 3 but also inputting
to a setting screen such as that illustrated in Fig. 20 is received can be employed. Then, a configuration in which the
processing in steps S1601 to S1613 illustrated in Fig. 16 is performed instead of the processing in steps S416 to S428
illustrated in Fig. 4 can be employed.
[0233] In a second exemplary embodiment of the present invention, a configuration in which a template is selected in
consideration of an influence of cropping is described. Furthermore, constituent elements similar to those in the first
exemplary embodiment are omitted from description.
[0234] The HDD 104 stores, in addition to the templates illustrated in Fig. 10, various templates, which, for example,
in the second exemplary embodiment, include templates such as those illustrated in Fig. 17. Each of templates (5-1)
and (6-1) has a square-shaped main slot and square-shaped sub-slots, and the size of the main slot is larger than the
size of each sub-slot. Furthermore, a template (7-1) has a square-shaped main slot and square-shaped sub-slots, and
the size of the main slot is smaller than the size of the main slot of each of the templates (5-1) and (6-1). Moreover, each
of templates (8-1), (9-1), and (10-1) has a rectangular-shaped main slot and square-shaped or rectangular-shaped sub-
slots, and the size of the main slot is smaller than the size of the main slot of each of the templates illustrated in Fig. 10.
[0235] In this way, templates having not only a rectangular shape but also various shapes such as a square shape
are prepared, so that a diversity of templates excellent in design can be provided to the user. Furthermore, not only
templates having rectangular or square slots but also templates having slots of other shapes, such as circular, elliptical,
or triangular shapes, can be provided. Moreover, a template having slots of respective different shapes, such as a
template having a rectangular main slot and square sub-slots, can be provided.
[0236] Furthermore, in automatic layout processing, cropping (trimming), which is processing for removing partial
regions of an image so as to make the image into such a size and shape as to fit into a slot, may be performed. Additionally,
the position or amount of a region subjected to cropping varies according to the size and shape of a slot and the size
and shape of an image.
[0237] Moreover, in automatic layout processing, the CPU 101 is able to acquire information about the size and position
of a slot in which to arrange an image. Therefore, as long as being further able to acquire information about the position
of an object contained in an image, the CPU 101 is able to determine whether an object contained in an image is partially
cut off due to cropping. Furthermore, the term "an object being partially cut off" refers to, specifically, a region in which
at least a part of the object is contained being removed. Therefore, when determining that an object contained in an
image would be partially cut off, the CPU 101 changes a template to be used, so that the image can be arranged in the
template without the object contained in the image being partially cut off.
[0238] However, the image analysis unit 207 may not be able to accurately detect the position (not be able to acquire
information about the position) of an object depending on the category of the object. More specifically, for example, the
CPU 101 is able to accurately detect the position of an object of "person" via the image analysis unit 207, but is not able
to accurately detect the position of an object of other than "person" (such as "animal" or "food"). Therefore, with regard
to an image containing an object of other than "person", the CPU 101 is required to select a template without determining
whether the object contained in the image would be partially cut off due to cropping. Accordingly, with regard to an image
containing an object of other than "person", it is desirable that the image be arranged in a slot with the amount of cropping
reduced as much as possible.
[0239] Therefore, in the second exemplary embodiment, the CPU 101 changes a template to be used for layout
generation, according to the mode of an album. More specifically, in a case where the mode corresponding to an object
the information about the position of which is not able to be accurately detected is selected, the CPU 101 performs
control in such a manner that the amount of cropping of an image is reduced as much as possible. This prevents an
object the information about the position of which is not able to be accurately detected from being partially cut off due
to cropping.
[0240] Furthermore, most images represented by pieces of image data acquired by imaging devices are rectangular.
Since a rectangle and a square differ in aspect ratio, in order to arrange a rectangular image in such a way as to fit into
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a square-shaped slot such as that described above, it is necessary to crop the rectangular image. Moreover, since a
rectangle and a square greatly differ in aspect ratio, the amount of cropping required at this time becomes large. Therefore,
in the second exemplary embodiment, in a case where the mode of an album is other than "person", the CPU 101 selects
a template having a rectangular slot. This enables performing control in such a manner that the amount of cropping of
an image becomes small.
[0241] Control performed in the second exemplary embodiment is described in more detail. In the second exemplary
embodiment, in a case where the mode of an album is "person", the CPU 101 selects a template to be used for layout
generation from among the templates having rectangular slots such as those illustrated in Fig. 10 and the templates
having slots of other than a rectangle such as those illustrated in Fig. 7. This is because the CPU 101 is able to accurately
detect the position of an object of "person" and is, therefore, able to perform cropping in such a way as to prevent the
object from being partially cut off irrespective of the shape of a slot.
[0242] Moreover, in a case where the mode of an album is other than "person" (such as "animal" or "food"), the CPU
101 selects a template to be used for layout generation from among the templates having rectangular slots such as
those illustrated in Fig. 10. In other words, in a case where the mode of an album is other than "person", the CPU 101
does not select a template to be used for layout generation from among the templates having slots of other than a
rectangle such as those illustrated in Fig. 7. This is because, since the CPU 101 is not able to accurately detect the
position of an object of other than "person", in the case of arranging an image in a slot of the shape other than a rectangle,
the object may be partially cut off.
[0243] Fig. 15 is a block diagram illustrating a software configuration of the album creation application in the second
exemplary embodiment. Furthermore, constituent elements similar to those of the album creation application in the first
exemplary embodiment are omitted from description.
[0244] The album creation application in the second exemplary embodiment includes a template selection unit 1501.
The template selection unit 1501 acquires a plurality of templates corresponding to template information designated by
the album creation condition designation unit 201, which is acquired from the HDD 104 by the template setting unit 214.
[0245] An image layout unit 1502 determines layout of a spread. More specifically, the image layout unit 1502 selects
a template suitable for image data selected by the image selection unit 213 from among a plurality of templates input
from the template selection unit 1501, and then determines the placement location of each image on the template.
[0246] Fig. 18 is a block diagram of software functioning to perform processing for determining a template, which is
stored in the album creation application in the second exemplary embodiment. Constituent elements similar to those in
the first exemplary embodiment are omitted from description.
[0247] A mode acquisition unit 1801 acquires information about the mode of an album, which is designated by the
album creation condition designation unit 201, thus specifying the mode of the album.
[0248] A template selection unit 1802 selects a template based on the mode specified by the mode acquisition unit
1801. Furthermore, the method for selecting a template is as described above in the description of the template selection
unit 1501.
[0249] A template selection unit 1302 selects a template having slots the number of which coincides with the number
of pieces of image data selected in step S423, from among the templates selected by the template selection unit 1802.
[0250] A template selection unit 1803 selects a template suitable for a main image from among the templates selected
by the template selection unit 1302. In the second exemplary embodiment, image data with the earlier image capturing
date and time is assumed to be laid out in a slot closer to the upper left corner of a template, and image data with the
later image capturing date and time is assumed to be laid out in a slot closer to the lower right corner of the template.
Therefore, first, the template selection unit 1803 selects a template in which the position of a main slot corresponds to
the order of the image capturing date and time of image data representing a main image, from among the templates
selected by the template selection unit 1302. More specifically, for example, in a case where the order of the image
capturing date and time of image data representing a main image is the third, a template in which the main slot is the
third slot from left of all of the slots is selected. Furthermore, since pieces of image data are sorted by the selected image
sorting unit 1303 in order of the image capturing date and time, the template selection unit 1803 is able to recognize the
order of the image capturing date and time of image data representing a main image.
[0251] Furthermore, in the second exemplary embodiment, in a case where the mode of an album is "person", the
template selection unit 1803 preferentially selects a template having a main slot of the shape other than a rectangle as
long as an object is not partially cut off due to cropping. In a case where an object contained in a main image would be
partially cut off due to cropping for arranging the main image in a main slot of the shape other than a rectangle, the
template selection unit 1803 selects a template having a rectangular-shaped main slot.
[0252] Moreover, in a case where image data representing a main image is image data clipped from moving image
data and is image data with a large amount of motion, the template selection unit 1803 selects a template having a
small-sized slot. This is because, although an image represented by image data with a large amount of motion is likely
to have much blurring or shaking, the image is reduced and then arranged in the small-sized slot, so that blurring or
shaking of the image is mitigated. On the other hand, since an image represented by image data with a small amount
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of motion is less likely to have much blurring or shaking, in a case where the image data is image data with a small
amount of motion, the template selection unit 1803 selects a template having a large-sized slot. Furthermore, while,
here, a configuration in which a template is selected based on whether the amount of motion is large or small is described,
the present exemplary embodiment is not limited to this configuration. In a case where the CPU 101 is able to detect
the amount of blurring or the amount of shaking of an image, template selection can be performed with the use of such
a detected value. Moreover, for example, the CPU 101 is able to detect the amount of edge in an image using a Laplacian
filter. The CPU 101 can regard a case where the detected amount of edge is small as the amount of blurring or the
amount of shaking being large. In any case, control only needs to be performed in such a manner that an image with a
large amount of blurring or amount of shaking is arranged in a small slot and an image with a small amount of blurring
or amount of shaking is arranged in a large slot.
[0253] A template selection unit 1804 selects a template suitable for a sub-image from among the templates selected
by the template selection unit 1803. The template selection unit 1804 selects a template in which the position of a sub-
slot corresponds to the order of the image capturing date and time of image data representing a sub-image among the
pieces of image data selected in step S423. Furthermore, in the second exemplary embodiment, in a case where the
mode of an album is "person", the template selection unit 1804 preferentially selects a template having a slot of the
shape other than a rectangle as long as an object is not partially cut off due to cropping. In a case where an object
contained in a sub-image would be partially cut off due to cropping for arranging the sub-image in a sub-slot of the shape
other than a rectangle, the template selection unit 1804 selects a template having a rectangular-shaped sub-slot. In this
way, the template selection unit 1804 selects a template to be finally used for generating a layout image.
[0254] Even in the second exemplary embodiment, in step S425, the CPU 101 determines an image layout of a spread
targeted for processing via the image layout unit 215. Then, the CPU 101 determines a template suitable for image data
selected in step S423 from among the plurality of templates acquired in step S424. A method for determining the template
is described with reference to Fig. 19.
[0255] Fig. 19 is a flowchart illustrating processing for determining a template to be used for generating a layout image
in the second exemplary embodiment. The flowchart illustrated in Fig. 19 is implemented, for example, by the CPU 101
loading a program corresponding to the album creation application stored in the HDD 104 onto the ROM 102 or the
RAM 103 and executing the program.
[0256] In step S1901, the CPU 101 acquires, via the selected image information acquisition unit 1301, the number of
pieces of image data selected in step S423 and information about the selected pieces of image data. This processing
is similar to the processing in step S1401.
[0257] In step S1902, the CPU 101 selects, via the template selection unit 1302, a template having slots the number
of which coincides with the number of pieces of image data selected in step S423. This processing is similar to the
processing in step S1402.
[0258] In step S1903, the CPU 101 sorts, via the selected image sorting unit 1303, the pieces of image data selected
in step S423 in order of the image capturing date and time. This processing is similar to the processing in step S1403.
[0259] In step S1904, the CPU 101 determines whether the image data corresponding to a main image is image data
acquired by clipping a frame from moving image data. If the CPU 101 determines that the image data is image data
acquired by clipping a frame from moving image data (YES in step S1904), the processing proceeds to step S1905.
Then, if the CPU 101 determines that the image data is not image data acquired by clipping a frame from moving image
data (NO in step S1904), the processing proceeds to step S1906.
[0260] In step S1905, the CPU 101 determines whether the amount of motion of the image data corresponding to the
main image is greater than a predetermined threshold value TH. If it is determined that the amount of motion is greater
than the predetermined threshold value TH (YES in step S1905), the processing proceeds to step S1907, and, if it is
determined that the amount of motion is not greater than the predetermined threshold value TH (NO in step S1905), the
processing proceeds to step S1906.
[0261] In step S1906, the CPU 101 determines whether the main image contains an object of the category other than
"person". If it is determined that the main image contains an object of the category other than "person" (YES in step
S1906), the processing proceeds to step S1909, and, if it is determined that the main image does not contain an object
of the category other than "person" (NO in step S1906), the processing proceeds to step S1908.
[0262] In step S1908, the CPU 101 selects, via the template selection unit 1803, a template suitable for the main
image from among the templates selected in step S1902. Furthermore, at this time, the image data corresponding to
the main image is not image data acquired by clipping a frame from moving image data, and the main image does not
contain an object of the category other than "person". Alternatively, while the image data corresponding to the main
image is image data acquired by clipping a frame from moving image data, the amount of motion thereof is small and
the main image does not contain an object of the category other than "person". Therefore, first, the CPU 101 selects a
template having a large square main slot. Then, the CPU 101 determines whether, if cropping is performed to the main
image in such a manner that the main image fits into the main slot of the selected template, an object contained in the
main image would be partially cut off. If the CPU 101 determines that an object contained in the main image would not
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be partially cut off, the CPU 101 advances the processing to step S1910 while selecting the template having a large
square main slot. On the other hand, if the CPU 101 determines that an object contained in the main image would be
partially cut off, the CPU 101 selects a template having a large rectangular main slot, the aspect ratio of which is similar
to the aspect ratio of the main image, and then advances the processing to step S1910.
[0263] In step S1910, the CPU 101 selects, via the template selection unit 1804, a template suitable for a sub-image
from among the templates selected in step S1908. At this time, the CPU 101 can select a template having a sub-slot
the aspect ratio of which is similar to the aspect ratio of each sub-image, or can select a template having a square sub-
slot. Furthermore, as with template selection that is based on a main image, the CPU 101 can change a template to be
selected according to whether the sub-image contains an object of the category other than "person". Moreover, at this
time, in which sub-slot which sub-image is arranged is also specified.
[0264] In step S1909, the CPU 101 selects, via the template selection unit 1803, a template suitable for a main image
from among the templates selected in step S1902. Furthermore, at this time, the image data corresponding to the main
image is not image data acquired by clipping a frame from moving image data, and the main image contains an object
of the category other than "person". Alternatively, while the image data corresponding to the main image is image data
acquired by clipping a frame from moving image data, the amount of motion thereof is small and the main image contains
an object of the category other than "person". Therefore, the CPU 101 selects a template having a large rectangular
main slot, the aspect ratio of which is similar to the aspect ratio of the main image, and then advances the processing
to step S1911.
[0265] In step S1911, the CPU 101 selects, via the template selection unit 1804, a template suitable for a sub-image
from among the templates selected in step S1909. At this time, the CPU 101 can select a template having a sub-slot
the aspect ratio of which is similar to the aspect ratio of each sub-image, or can select a template having a square sub-
slot. Furthermore, as with template selection that is based on a main image, the CPU 101 can change a template to be
selected according to whether the sub-image contains an object of the category other than "person". Moreover, at this
time, in which sub-slot which sub-image is arranged is also specified.
[0266] In step S1907, the CPU 101 determines whether the main image contains an object of the category other than
"person". If it is determined that the main image contains an object of the category other than "person" (YES in step
S1907), the processing proceeds to step S1913, and, if it is determined that the main image does not contain an object
of the category other than "person" (NO in step S1907), the processing proceeds to step S1912.
[0267] In step S1912, the CPU 101 selects, via the template selection unit 1803, a template suitable for the main
image from among the templates selected in step S1902. Furthermore, at this time, the image data corresponding to
the main image is image data acquired by clipping a frame from moving image data and is image data with a large
amount of motion, and the main image does not contain an object of the category other than "person". Therefore, first,
the CPU 101 selects a template having a small square main slot. Then, the CPU 101 determines whether, if cropping
is performed to the main image in such a manner that the main image fits into the main slot of the selected template,
an object contained in the main image would be partially cut off. If the CPU 101 determines that an object contained in
the main image would not be partially cut off, the CPU 101 advances the processing to step S1914 while selecting the
template having a small square main slot. On the other hand, if the CPU 101 determines that an object contained in the
main image would be partially cut off, the CPU 101 selects a template having a small rectangular main slot, the aspect
ratio of which is similar to the aspect ratio of the main image, and then advances the processing to step S1914.
[0268] In step S1914, the CPU 101 selects, via the template selection unit 1804, a template suitable for a sub-image
from among the templates selected in step S1912. At this time, the CPU 101 can select a template having a sub-slot
the aspect ratio of which is similar to the aspect ratio of each sub-image, or can select a template having a square sub-
slot. Furthermore, as with template selection that is based on a main image, the CPU 101 can change a template to be
selected according to whether the sub-image contains an object of the category other than "person". Moreover, at this
time, in which sub-slot which sub-image is arranged is also specified.
[0269] In step S1913, the CPU 101 selects, via the template selection unit 1803, a template suitable for the main
image from among the templates selected in step S1902. Furthermore, at this time, the image data corresponding to
the main image is image data acquired by clipping a frame from moving image data and is image data with a large
amount of motion, and the main image contains an object of the category other than "person". Therefore, the CPU 101
selects a template having a small rectangular main slot, the aspect ratio of which is similar to the aspect ratio of the main
image, and then advances the processing to step S1915.
[0270] In step S1915, the CPU 101 selects, via the template selection unit 1804, a template suitable for a sub-image
from among the templates selected in step S1913. At this time, the CPU 101 can select a template having a sub-slot
the aspect ratio of which is similar to the aspect ratio of each sub-image, or can select a template having a square sub-
slot. Furthermore, as with template selection that is based on a main image, the CPU 101 can change a template to be
selected according to whether the sub-image contains an object of the category other than "person". Moreover, at this
time, in which sub-slot which sub-image is arranged is also specified.
[0271] In the above-described way, in step S425, the CPU 101 determines a template to be used for generating a
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layout image and determines in which slot which image is arranged. Specifically, the CPU 101 manages information
about each slot included in the selected template and image data corresponding to an image to be laid out in each slot
in association with each other.
[0272] As mentioned in the foregoing, in the second exemplary embodiment, when arranging an image containing an
object the position information about which is not able to be acquired, such as an object of the category other than
"person", the CPU 101 selects a template having a slot the aspect ratio of which is similar to that of the image. With this
configuration employed, an object the position information about which is not able to be acquired can be prevented or
reduced from being partially cut off.
[0273] Furthermore, as mentioned in the foregoing, in the second exemplary embodiment, when arranging an image
represented by image data acquired by clipping a frame from moving image data and having a large amount of motion,
the CPU 101 selects a template having a small slot. With this configuration employed, a visual effect brought about to
the user by blurring or shaking of an image can be prevented or reduced. Moreover, when arranging an image represented
by image data acquired by clipping a frame from moving image data, the CPU 101 can select a template having a small
slot irrespective of whether the amount of motion of the image data is large or small.
[0274] Furthermore, in the above description, a configuration in which the CPU 101 performs selection of a template
based on a determination made as to whether image data corresponding to a main image is image data acquired from
moving image data (moving image determination) or a determination made as to whether an object of the category other
than "person" is contained in a main image (object determination) has been described. However, the present exemplary
embodiment is not limited to this configuration. For example, without performing selection of a template based on the
moving image determination or object determination, the CPU 101 can perform selection of a template based on only
the mode of an album. In that case, the CPU 101 acquires information about the mode of an album from the album
creation condition designation unit 201, thus specifying the mode of the album. Then, the CPU 101 performs filtering
processing for selecting a template corresponding to the specified mode from among a plurality of templates acquired
from the template setting unit 214. The template extracted in this way is acquired by the image layout unit 1502, so that
an album in which the selected template is used is created. In that instance, in a case where the specified mode of the
album is a mode of "person", the CPU 101 extracts a template having a rectangular slot such as that illustrated in Fig.
10 and a template having a slot of the shape other than a rectangle such as that illustrated in Fig. 17. Then, in a case
where an object would not be partially cut off due to cropping, the CPU 101 preferentially selects the template having a
slot of the shape other than a rectangle, and, in a case where an object would be partially cut off due to cropping, the
CPU 101 preferentially selects the template having a rectangular slot. Moreover, in a case where the specified mode of
the album is a mode other than "person", the CPU 101 extracts and selects a template having a rectangular slot such
as that illustrated in Fig. 10. Thus, in a case where the specified mode of the album is a mode other than "person", a
configuration in which the CPU 101 selects a template having a rectangular slot irrespective of whether an object of the
category other than "person" is contained in a main image can also be employed.
[0275] The present invention is not limited to the above-described exemplary embodiments. For example, while, in
the above-described exemplary embodiments, a configuration in which the above-mentioned image selection processing
is used for automatic layout processing for an album has been described, for example, the image selection processing
can be used for a presentation function that automatically present image data targeted for printing to the user. Thus, the
above-mentioned image selection processing can be performed by a program for executing the presentation function.
Furthermore, for example, the present invention can also be applied to a configuration for generating single-page printed
matter. In this case, for example, the CPU 101 can regard one spread in the above-described exemplary embodiments
as single-page printed matter to perform processing thereon. Moreover, since, generally, only one piece of image data
is laid out on single-page printed matter, only one slot is assumed to be included in a template for single-page printed
matter. This slot can be regarded as a main slot or can be regarded as a sub-slot. Furthermore, in the case of a
configuration capable of setting the number of sheets of printed matter, the CPU 101 can regard one spread in the
above-described exemplary embodiments as the set number of sheets of single-page printed matter to perform process-
ing thereon. In this case, for example, the CPU 101 can regard a slot included in a template for the first sheet of single-
page printed matter as a main slot and can regard the second or subsequent sheet of single-page printed matter as a
sub-slot.
[0276] Moreover, while, in the above-described exemplary embodiments, a configuration in which the image processing
apparatus that performs automatic layout processing is an image processing apparatus that depends on a local envi-
ronment has been described, for example, the image processing apparatus described above can be an image processing
apparatus that is present on a network server. In this case, the user uploading image data on the image processing
apparatus enables the image processing apparatus to perform automatic layout processing.
[0277] While, in the above-described exemplary embodiments, with respect to evaluation such as image scoring,
evaluation is performed by assigning scores, the exemplary embodiments are not limited to this configuration. In other
words, evaluation can be performed without using scores, and, for example, a configuration in which evaluation results
of "double circle", "circle", "triangle", and "cross" are assigned in descending order of evaluation and, for example, scene
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classification or image selection is performed according to the evaluation results can also be employed.
[0278] While, in the above-described exemplary embodiments, a configuration in which both the designated object
and the designated attribute are referred to with regard to image selection processing is employed, the exemplary
embodiments are not limited to this configuration. For example, a configuration in which setting of the designated attribute
is not performed can be employed. In that case, for example, in step S1212, the CPU 101 selects one piece of image
data which contains the designated object and has the highest score. Moreover, for example, a configuration in which
setting of the designated object is not performed can be employed. In that case, for example, in step S1212, the CPU
101 selects one piece of image data which has the designated attribute and has the highest score.
[0279] In the above-described exemplary embodiments, to arrange, in a layout image, an image containing an object
of the category corresponding to the mode of an album, control is performed in such a manner that the score of image
data representing the image becomes high, and image selection processing is performed with the object set as a
designated object. However, the exemplary embodiments are not limited to this configuration, but, for example, a con-
figuration in which only one of control performed in such a manner that the score of image data representing the image
becomes high and control performed to execute image selection processing with the object set as a designated object
is performed can also be employed. Thus, for example, a configuration in which control is performed in such a manner
that the score of image data representing the image becomes high and, in the image selection processing, only the
score (or only the score and the designated attribute) is referred to is employed. Even in this configuration, in the image
selection processing, image data representing an image containing an object of the category corresponding to the mode
of an album can be preferentially selected.
[0280] Furthermore, the present invention can also be implemented by performing the following processing. Specifi-
cally, software (program) for implementing the functions of the above-described exemplary embodiments is supplied to
a system or apparatus via a network or any type of storage medium, and a computer (or a CPU or micro processing unit
(MPU)) of the system or apparatus reads out and executes the program to perform the processing. Moreover, the program
can be executed by a single computer or can be executed by a plurality of computers operating in conjunction with each
other. Additionally, not all of the above-described processing operations need to be implemented by software, but a part
or the whole of the above-described processing operations can be implemented by hardware.

Other Embodiments

[0281] Embodiment(s) of the present invention can also be realized by a computer of a system or apparatus that reads
out and executes computer executable instructions (e.g., one or more programs) recorded on a storage medium (which
may also be referred to more fully as a ’non-transitory computer-readable storage medium’) to perform the functions of
one or more of the above-described embodiment(s) and/or that includes one or more circuits (e.g., application specific
integrated circuit (ASIC)) for performing the functions of one or more of the above-described embodiment(s), and by a
method performed by the computer of the system or apparatus by, for example, reading out and executing the computer
executable instructions from the storage medium to perform the functions of one or more of the above-described em-
bodiment(s) and/or controlling the one or more circuits to perform the functions of one or more of the above-described
embodiment(s). The computer may comprise one or more processors (e.g., central processing unit (CPU), micro process-
ing unit (MPU)) and may include a network of separate computers or separate processors to read out and execute the
computer executable instructions. The computer executable instructions may be provided to the computer, for example,
from a network or the storage medium. The storage medium may include, for example, one or more of a hard disk, a
random access memory (RAM), a read-only memory (ROM), a storage of distributed computing systems, an optical disk
(such as a compact disc (CD), digital versatile disc (DVD), or Blu-ray Disc (BD)™), a flash memory device, a memory
card, and the like.
[0282] While the present invention has been described with reference to exemplary embodiments, it is to be understood
that the invention is not limited to the disclosed exemplary embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all such modifications and equivalent structures and functions.

Claims

1. A control method for an information processing apparatus that generates a layout image by arranging an image in
a template, the control method comprising:

acquiring one or a plurality of pieces of moving image data;
acquiring one or a plurality of pieces of still image data;
making an evaluation of a first image data group acquired from the acquired one or plurality of pieces of moving
image data based on a first evaluation axis and making an evaluation of a second image data group acquired
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from the acquired one or plurality of pieces of still image data based on a second evaluation axis different from
the first evaluation axis;
selecting one or a plurality of pieces of image data from the first image data group and the second image data
group based on the evaluations;
acquiring template information about a template having at least one slot in which to arrange an image; and
outputting a layout image in which an image or images represented by the selected one or plurality of pieces
of image data are arranged in a slot or slots included in a template corresponding to the acquired template
information.

2. The control method according to claim 1, wherein the first evaluation axis is an evaluation axis used to make an
evaluation based on a first feature amount of image data, and the second evaluation axis is an evaluation axis used
to make an evaluation without being based on the first feature amount of image data.

3. The control method according to claim 2, wherein the first feature amount is at least one of shaking of image data,
blurring of image data, and an amount of motion of image data.

4. The control method according to any one of claims 1 to 3, further comprising extracting a plurality of pieces of image
data from moving image data,
wherein the first evaluation axis is an evaluation axis used to make an evaluation based on a difference in feature
amount between successive pieces of image data among the extracted plurality of pieces of image data.

5. The control method according to any one of claims 1 to 4, wherein an evaluation that is based on the first evaluation
axis and an evaluation that is based on the second evaluation axis are performed with respect to the first image
data group.

6. The control method according to any one of claims 1 to 5,
wherein the evaluation is made by a score being assigned to each piece of image data, and
wherein a higher score is assigned to image data the evaluation of which is higher.

7. The control method according to any one of claims 1 to 6, wherein, after scores are respectively assigned to the
first image data group and the second image data group based on the second evaluation axis, a score is added to
or subtracted from the score of the first image data group based on the first evaluation axis, and a score that is
based on the score added to or subtracted from the score of the first image data group based on the first evaluation
axis is added to or subtracted from the score of the second image data group.

8. The control method according to any one of claims 1 to 7,
wherein a plurality of pieces of image data is selected from the first image data group and the second image data
group, and
wherein, in a case where first image data which is acquired from moving image data and second image data which
is acquired from still image data and the evaluation of which is higher than that of the first image data are included
in the first image data group and the second image data group, the first image data is selected in preference to the
second image data.

9. The control method according to any one of claims 1 to 8,
wherein a plurality of pieces of image data is selected from the first image data group and the second image data
group, and
wherein, in a case where third image data which is acquired from moving image data and fourth image data which
is acquired from moving image data and the evaluation of which is higher than that of the third image data are
included in the first image data group and the second image data group, with regard to at least one piece of image
data of the selected plurality of pieces of image data, the fourth image data is selected in preference to the third
image data.

10. The control method according to any one of claims 1 to 9, wherein image data other than previously-selected image
data is selected as image data representing an image to be arranged in any one of slots included in the template
corresponding to the acquired template information.

11. The control method according to any one of claims 1 to 10, wherein a layout image in which an image represented
by image data acquired from still image data is arranged in a slot of a first size included in the template corresponding
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to the acquired template information and an image represented by image data acquired from moving image data is
arranged in a slot of a second size smaller than the first size included in the template corresponding to the acquired
template information is output.

12. The control method according to any one of claims 1 to 11, wherein a layout image in which an image represented
by fifth image data acquired from moving image data is arranged in a slot of a first size included in the template
corresponding to the acquired template information and an image which is represented by sixth image data acquired
from moving image data and an amount of blurring of which is larger than that of the image represented by the fifth
image data is arranged in a slot of a second size smaller than the first size included in the template corresponding
to the acquired template information is output.

13. The control method according to any one of claims 1 to 12, wherein, in a case where seventh image data acquired
from moving image data acquired from a storage region included in the information processing apparatus and eighth
image data acquired from still image data acquired from a server for social networking service are included in the
plurality of pieces of image data, the eighth image data is selected in preference to the seventh image data.

14. The control method according to any one of claims 1 to 13,
wherein each piece of image data included in the first image data group and the second image data group has
information indicating a source of acquisition thereof associated therewith, and
wherein, in a case where ninth image data with which information indicating that the ninth image data is acquired
from moving image data is associated and tenth image data with which information indicating that the tenth image
data is acquired from still image data is associated are included in the first image data group and the second image
data group, the ninth image data is selected in preference to the tenth image data.

15. A program that, when executed by a computer, causes the computer to perform a control method for an information
processing apparatus that generates a layout image by arranging an image in a template, the control method
comprising:

acquiring one or a plurality of pieces of moving image data;
acquiring one or a plurality of pieces of still image data;
making an evaluation of a first image data group acquired from the acquired one or plurality of pieces of moving
image data based on a first evaluation axis and making an evaluation of a second image data group acquired
from the acquired one or plurality of pieces of still image data based on a second evaluation axis different from
the first evaluation axis;
selecting one or a plurality of pieces of image data from the first image data group and the second image data
group based on the evaluations;
acquiring template information about a template having at least one slot in which to arrange an image; and
outputting a layout image in which an image or images represented by the selected one or plurality of pieces
of image data are arranged in a slot or slots included in a template corresponding to the acquired template
information.
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