DESCRIPTION
Title of Invention: INFORMATION PROCESSING APPARATUS,

INFORMATION PROCESSING SYSTEM AND PROGRAM

Technical Field
[0001]

The present invention relates to an information
processing apparatus, an information processing system and a
program.

Background Art
[0002]

Concerning control of a photographic shot by means of a
robot camera, PTL 1 discloses a photographic shot control
apparatus which determines a photographic shot on the basis of
event photographing rules produced on the basis of a
photographic shot type based on a command coming from the
outside and event photographing rules producing information
based on an event of an object. PTL 2 discloses a
photographing system which produces an image by using only one
of a plurality of photographing means viewing a specified
object in sight. PTL 3 discloses a photographing apparatus
which takes a photograph by using one of a plurality of
cameras which can photograph an object head-on. PTL 4
discloses one of cameras configured to revolve arranged at a
plurality of locations that are adequate for photographing a
position indicated on a map, and a monitoring camera control
system which determines a rotation angle of the camera so as

to take a photograph.



Citation List
Patent Literature
[0003]

PTL 1: Japanese Unexamined Patent Application Publication
No. 2008-72702

PTL 2: Japanese Unexamined Patent Application Publication
No. 2006-81128

PTL 3: Japanese Unexamined Patent Application Publication
No. 2005-286419

PTL 4: Japanese Unexamined Patent Application Publication
No. 2002-77889
Summary of Invention
Technical Problem
[0004]

One of objects of the present invention is to provide an
information processing apparatus, an information processing
system and a program configured to select one or more of a
plurality of photographing apparatuses which capture a
photographic image satisfying at least one of a plurality of
expectation conditions and a requisite condition.

Solution to Problem
[0005]

In order to achieve the above object, the invention of
Claim 1 is an information processing apparatus including an
expectation condition information acquisition means for
acquiring expectation condition information which indicates a
plurality of expectation conditions for a photographic image,

a requisite condition information acquisition means for
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acquiring requisite condition information which indicates a
requisite condition for the photographic image, a
photographing apparatus state information acquisition means
for acquiring photographing apparatus state information
including information which indicates positions and
orientations of a plurality of photographing apparatuses, an
object state information acquisition means for acquiring
object state information including information which indicates
a position of an object, a photographing apparatus selection
means for selecting one or more of the plurality of
photographing apparatuses which capture the photographic image
on the basis of the expectation condition information, the
requisite condition information, the photographing apparatus
state information and the object state information, wherein
the photographing apparatus selection means has an expectation
condition determination means for carrying out expectation
condition determination processing to determine whether a
photographic image captured by each of the plurality of
photographing apparatuses satisfies at least one of the
plurality of expectation conditions or not, and a requisite
condition determination means for carrying out requisite
condition determination processing to determine whether or not
a photographic image that has been determined to satisfy at
least one of the plurality of expectation conditions satisfies
the requisite condition.
[0006]

Further, the invention of Claim 2 is the information

processing apparatus according to Claim 1, wherein the
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plurality of expectation conditions are each given priority,
and the expectation condition determination means carries out
the expectation condition determination processing for an
expectation condition selected in order of priority.
[0007]

Further, the invention of Claim 3 is the information
processing apparatus according to Claim 2, wherein upon a
determination that a photographic image captured by the
plurality of photographing apparatuses satisfies one
expectation condition being made, the expectation condition
determination means carries out the expectation condition
determination processing for the photographic image captured
by the plurality of photographing apparatuses with respect to
an expectation condition given priority next to priority of
the one expectation condition, and the requisite condition
determination means carries out the requisite condition
determination processing for a photographic image that has
been determined to satisfy the expectation condition given the
next priority.

[0008]

Further, the invention of Claim 4 is the information
processing apparatus according to one of Claims 1 through 3,
wherein the photographing apparatus selection means further
has a photographing apparatus selection means for selecting at
least one of the plurality of photographing apparatuses, and
the expectation condition determination means carries out the
expectation condition determination processing for a

photographic image captured by one or more of the
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photographing apparatuses selected by the photographing
apparatus selection means.
[0009]

Further, the invention of Claim 5 is the information
processing apparatus according to one of Claims 1 through 4,
wherein the photographing apparatus selection means selects
one of the plurality of photographing apparatuses upon a
predefined condition being satisfied.

[0010]

Further, the invention of Claim 6 is the information
processing apparatus according to one of Claims 1 through 5,
wherein the photographing apparatus selection means
successively selects one of the plurality of photographing
apparatuses, and the plurality of expectation conditions
include a condition based on a relationship between the object
state information and photographing apparatus state
information on a photographing apparatus that was selected
last time.

[0011]

Further, the invention of Claim 7 is an information
processing system including an expectation condition
information acquisition means for acquiring expectation
condition information which indicates a plurality of
expectation conditions for a photographic image, a requisite
condition information acquisition means for acquiring
requisite condition information which indicates a requisite
condition for the photographic image, a photographing

apparatus state information acquisition means for acquiring
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photographing apparatus state information including
information which indicates positions and orientations of a
plurality of photographing apparatuses, an object state
information acquisition means for acquiring object state
information including information which indicates a position
of an object, a photographing apparatus selection means for
selecting one or more of the plurality of photographing
apparatuses which capture the photographic image on the basis
of the expectation condition information, the requisite
condition information, the photographing apparatus state
information and the object state information, wherein the
photographing apparatus selection means has an expectation
condition determination means for carrying out expectation
condition determination processing to determine whether a
photographic image captured by each of the plurality of
photographing apparatuses satisfies at least one of the
plurality of expectation conditions or not, and a requisite
condition determination means for carrying out requisite
condition determination processing to determine whether or not
a photographic image that has been determined to satisfy at
least one of the plurality of expectation conditions satisfies
the requisite condition.
[0012]

Further, the invention of Claim 8 is a program configured
to be run by a computer to implement a system, the system
comprising, an expectation condition information acquisition
means for acquiring expectation condition information which

indicates a plurality of expectation conditions for a
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photographic image, a requisite condition information
acquisition means for acquiring requisite condition
information which indicates a requisite condition for the
photographic image, a photographing apparatus state
information acquisition means for acquiring photographing
apparatus state information including information which
indicates positions and orientations of a plurality of
photographing apparatuses, an object state information
acquisition means for acquiring object state information
including information which indicates a position of an object,
and a photographing apparatus selection means for selecting
one or more of the plurality of photographing apparatuses
which capture the photographic image on the basis of the
expectation condition information, the requisite condition
information, the photographing apparatus state information and
the object state information, wherein the photographing
apparatus selection means has an expectation condition
determination means for carrying out expectation condition
determination processing to determine whether a photographic
image captured by each of the plurality of photographing
apparatuses satisfies at least one of the plurality of
expectation conditions or not, and a requisite condition
determination means for carrying out requisite condition
determination processing to determine whether a photographic
image that has been determined to satisfy at least one of the
plurality of expectation conditions satisfies the requisite
condition or not.

Advantageous Effects of Invention



[0013]

According to the invention of Claims 1, 7 and 8, an
information processing apparatus, an information processing
system and a program which select one or more of a plurality
of photographing apparatuses satisfying at least one of a
plurality of expectation conditions and a requisite condition
are provided.

[0014]

According to the invention of Claim 2, expectation
condition determination processing is carried out for an
expectation condition selected in order of priority.

[0015]

According to the invention of Claim 3, if it is
determined that a photographic image captured by a plurality
of photographing apparatuses satisfies one expectation
condition, the expectation condition determination processing
is carried out with respect to an expectation condition given
priority next to priority of the one expectation condition.
[0016]

According to the invention of Claim 4, the expectation
condition determination processing is carried out for at least
one photographing apparatus selected on the basis of the
requisite condition.

[0017]

According to the invention of Claim 5, one of a plurality
of photographing apparatuses is selected upon a predefined
condition being satisfied.

[0018]
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According to the invention of Claim 6, the expectation
condition determination processing is carried out in
accordance with a condition based on a relationship between
object state information and photographing apparatus state
information on the last selected photographing apparatus.
Brief Description of Drawings
[0019]

[Fig. 1] Fig. 1 illustrates an information processing
apparatus of an embodiment of the invention.

[Fig. 2] Fig. 2 illustrates data processing to be carried
out by the information processing apparatus of the embodiment.

[Fig. 3] Fig. 3 illustrates exemplary expectation
conditions.

[Fig. 4] Fig. 4 illustrates an exemplary requisite
condition.

[Fig. 5] Fig. 5 illustrates exemplary content of image
forming information produced by the image forming information
candidate producing section.

[Fig. 6] Fig. 6 is a flowchart which indicates image
producing processing by the information processing apparatus
of the embodiment.

[Fig. 7] Fig. 7 illustrates an example of expectation
conditions and expectation condition determination processing
of the embodiment of the invention.

[Fig. 8] Fig. 8 explains an example of expectation
conditions of the embodiment of the invention.

[Fig. 9] Fig. 9 illustrates exemplary selection

processing of the embodiment of the invention.
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Description of Embodiments
[0020]

Fig. 1 illustrates an information processing apparatus
100 of an embodiment of the invention. The information
processing apparatus 100 is connected to a plurality of
photographing apparatuses 200, 300 and 400 which are not
illustrated, and generates output image data on the basis of
photographic image data sent from these plural information
processing apparatuses 200, 300 and 400.

[0021]

Fig. 2 illustrates data processing to be carried oﬁt by
the information processing apparatus 100 of the embodiment.
Fig. 2 is a top view of a certain room 900. The plural
information processing apparatuses 200, 300 and 400 to be
coupled with the information processing apparatus 100 are
fixed and installed in the room 900, and take photographs of
objects 500, 510 and 520 so as to generate photographic image
data. The objects 500, 510 and 520 mentioned here are humans.
[0022]

The information processing apparatus 100 selects at least
one of the plural information processing apparatuses 200, 300
and 400 which takes a photograph for photographic image data
to be used for generating the output image data on the basis
of preset expectation conditions and a requisite condition.
[0023]

The information processing apparatus 100 has a
communication section 111, a storage section 112, a

photographing target information acquisition section 120, an
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object state information acgquisition section 130, an
expectation condition information acquisition section 140, a
requisite condition information acquisition section 150, a
photographing apparatus state information acquisition section
160, a photographing apparatus selection section 170, a
photographic image data acquisition section 180 and an output
image data generating section 190. The photographing
apparatus selection section 170 further has an image
composition candidate information producing section 171, an
expectation condition determination section 172 and a
requisite condition determination section 173. The
communication section 111, the photographing target
information acquisition section 120, the object state
information acquisition section 130, the expectation condition
information acquisition section 140, the requisite condition
information acquisition section 150, the photographing
apparatus state information acquisition section 160, the
photographing apparatus selection section 170, the
photographic image data acquisition section 180 and the output
image data generating section 190 are implemented, e.g., as a
function of a CPU, and the storage section 112 is implemented
by a storage element such as a memory, etc.
[0024]

The communication section 111 communicates with the
plural photographing apparatuses 200, 300 and 400 and a
managing apparatus which is not illustrated, etc., extracts
various kinds of data from received communication data, and

provides the photographing target information acquisition
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section 120, the object state information acquisition section
130, the storage section 112 and the photographic image data
acquisition section 180, etc., with the extracted data.
[0025]

The storage section 112 stores expectation condition
information, requisite condition information and photographing
apparatus state information, etc., provided by the
communication section 111 which will be described later.
[0026]

The photographing target information acquisition section
120 acquires photographing target information to specify an
object to be photographed. The photographing target
information is acquired by the use of a known method such that,
e.g., an image photographed by one of the photographing
apparatuses 200, 300 and 400 is displayed on a touch panel of
the managing apparatus which is not illustrated, etc., and
that an operation to touch an object to be photographed (e.g.,
one of the objects 500, 510 and 520) on the touch panel is
carried out by an administrator, and is acquired via the
communication section 111.

[0027]

The object state information acquisition section 130
acquires object state information including information on
positions and orientations of the objects 500, 510 and 520.
The object state information is successively acquired, e.g.,
in a form of 3D coordinates by means of known measurement and
image recognition technologies, and is acquired via the

communication section 111.



[0028]

The expectation condition information acquisition section
140 acquires expectation condition information which indicates
a plurality of expectation conditions for output image data
preset by the administrator and stored in the storage section
112. Fig. 3 illustrates exemplary expectation conditions.
The expectation conditions are conditions to be desirably
satisfied in the output image data produced by the information
processing apparatus 100, and priorities are set for the
respective conditions by the administrator. That is, if an
image which satisfies the expectation condition of the top
priority (top expectation condition, hereafter) cannot be
produced and an image which satisfies the expectation
condition of the next top priority can be produced, the image
which satisfies the next top expectation condition is produced.
[0029]

The requisite condition information acquisition section
150 acquires requisite condition information which indicates a
requisite condition for output image data preset by the
administrator and stored in the storage section 112. Fig. 4
illustrates an exemplary requisite condition. The requisite
condition is a condition to be fully satisfied in an image
produced by the information processing apparatus 100.
[0030]

The photographing apparatus state information acquisition
section 160 acguires photographing apparatus state information
including information on installation positions and

orientations for taking photographs of the photographing
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apparatuses 200, 300 and 400. The photographing apparatus
state information indicates installation positions represented
by 3D coordinates and orientations for taking photographs
represented by vectors of the photographing apparatuses 200,
300 and 400, and is acquired in advance by means of
measurement by GPS functions of the photographing apparatuses
200, 300 and 400 or a setting operation by the administrator,
and is stored in the storage section 112.
[0031]

The photographing apparatus selection section 170 selects
at least one photographing apparatus to be used for generating
output image data from the photographing apparatuses 200, 300
and 400 on the basis of the expectation condition information,
the requisite condition information, the photographing
apparatus state information, the photographing target
information and the object state information. The
photographing apparatus selection section 170 includes the
image composition candidate composition candidate information
producing section 171, the expectation condition determination
section 172 and the requisite condition determination section
173. An operation of the photographing apparatus selection
section 170 will be explained in detail below.

[0032]

The image composition candidate composition candidate
information producing section 171 of the photographing
apparatus selection section 170 produces image composition
candidate composition candidate information which indicates

object arrangements, etc., in an image cut off from
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photographic images captured by the photographing apparatuses
200, 300 and 400 in such a way as to satisfy the expectation
conditions on the basis of the photographing target
information, the object state information, the expectation
condition information and the photographing apparatus state
information. The image composition candidate information
producing section 171 produces image composition candidate
information for each of the photographing apparatuses 200, 300
and 400 on the basis of the expectation condition of the top
priority (top expectation condition) at first.
[0033]

The expectation condition determination section 172 of
the photographing apparatus selection section 170 carries out
expectation condition determination processing to determine
whether each piece of the image composition candidate
information which indicates forms of photographic images
captured by the photographing apparatuses 200, 300 and 400 and
which is generated by the image composition candidate
information producing section 171 satisfies the expectation
conditions. The expectation condition determination section
172 carries out expectation condition determination processing
to determine whether each piece of the image candidate forming
information satisfies the top expectation condition.

[0034]

The image composition candidate information that has been
determined to satisfy the top expectation condition is
subjected to determination processing to determine whether the

requisite condition is satisfied (requisite condition
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determination processing) by the requisite condition
determination section 173 described later. If no piece of the
image composition candidate information satisfies the
requisite condition here, the image composition candidate
information producing section 171 and the expectation
condition determination section 172 carry out the data
processing described above for the next top expectation
condition. The image composition candidate information
producing section 171 and the expectation condition
determination section 172 select the expectation conditions in
order of priority to repeat the data processing described
above hereafter until a determination that any piece of the
image forming information satisfies the requisite condition is
made by the requisite condition determination section 173.
[0035]

The requisite condition determination section 173 of the
photographing apparatus selection section 170 carries out the
requisite condition determination processing to determine
whether or not the image composition candidate information,
which represents an image that has been determined to satisfy
the expectation condition by the expectation condition
determination section 172, satisfies the requisite condition.
[0036]

If the requisite condition is satisfied, the
photographing apparatus selection section 170 identifies the
photographing apparatus corresponding to the image composition
candidate information that has been determined to satisfy the

requisite condition as the photographing apparatus (specified
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photographing apparatus) which captures photographic image
data to be used for producing the output image data, and
provides the output image data generating section 190 with
specified photographing apparatus assignment information to
specify the specified photographing apparatus. Unless the
requisite condition is satisfied, the requisite condition
determination section 173 notifies the image composition
candidate information producing section 171 and the
expectation condition determination section 172 of that fact.
[0037]

The photographic image data acquisition section 180
acquires photographic image data captured by the photographing
apparatuses 200, 300 and 400 via the communication section 111,
and outputs the acquired data to the output image data
generating section 190.

[0038]

The output image data generating section 190 selects
photographic image data captured by the specified
photographing apparatus from the photographic image data input
by the photographic image data acgquisition section 180 on the
basis of the specified photographing apparatus assignment
information provided by the photographing apparatus selection
section 170, and produces output image data from the selected
photographic image data.

[0039]

Then, data processing by means of the photographing

apparatus selection section 170 will be specifically explained

for the example illustrated in Fig. 2.



[0040]

To begin with, the image composition candidate
information producing section 171 of the photographing
apparatus selection section 170 produces image forming
information which indicates object arrangements, etc., in
images captured by the photographing apparatuses 200, 300 and
400 on the basis of the object state information and the
photographing apparatus state information. Fig. 5 illustrates
exemplary content (image forming) of the image forming
information produced by the image composition candidate
information producing section 171.

[0041]

Then, if the object 500 is specified as the photographing
target in accordance with the photographing target information
and the expectation condition determination processing is
carried out for the top expectation condition "photograph the
object 510", the image composition candidate information
producing section 171 cuts off a region surrounding the
objects 500 and 510 (indicated with dashed lines) from image
composition 210 of the image captured by the photographing
apparatus 200 and image composition 310 of the image captured
by the photographing apparatus 300, so as to produce image
composition candidates 220 and 320. Meanwhile, as image
composition 410 of an image captured by the photographing
apparatus 400 does not include the object 520, the image
composition candidate information producing section 171 causes
the image composition 410 to be an image composition candidate

composition candidate 420 as it is. The image composition
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candidate information producing section 171 provides the
expectation condition determination section 172 with image
composition candidate information indicating these image
composition candidates 220, 320 and 420.
[0042]

Then, the expectation condition determination section 172
of the photographing apparatus selection section 170 carries
out expectation condition determination processing for each of
the image composition candidates 220, 320 and 420 indicated by
the image composition candidate information produced by the
image composition candidate information producing section 171,
and determines that the image composition candidates 220 and
320 satisfy the expectation conditions.

[0043]

Then, the requisite condition determination section 173
of the photographing apparatus selection section 170 carries
out the requisite condition determination processing for the
image composition candidates 220 and 320 that have been
determined to satisfy the expectation conditions by the
expectation condition determination section 172. If a
requisite condition such that "the objects are within the view
angle" and "the objects do not overlap" is specified, the
requisite condition determination section 173 determines that
only the image composition candidate composition candidate 220
satisfies the requisite condition, and specifies the
photographing apparatus 200 corresponding to the image
composition candidate composition candidate 220 as the

specified photographing apparatus. Then, the photographing
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apparatus selection section 170 provides the output image data
generating section 190 with specified photographing apparatus
assignment information to specify the specified photographing
apparatus 200.
[0044]

Then, image producing processing on the information
processing apparatus 100 will be explained using a flowchart.
Fig. 6 is a flowchart which illustrates image generation
processing on the information processing apparatus 100 of the
embodiment.

[0045]

The photographing target information acquisition section
120 of the information processing apparatus 100 acquires the
photographing target information at first (S601). The
expectation condition information acquisition section 140 of
the information processing apparatus 100 acquires expectation
condition information which indicates a plurality of
expectation conditions for output image data (S602).

[0046]

Then, the requisite condition information acquisition
section 150 of the information processing apparatus 100
acquires requisite condition information which indicates a
requisite condition for the output image data (S603). The
photographing apparatus state information acquisition section
160 of the information processing apparatus 100 acquires
photographing apparatus state information which indicates
positions and orientations of the plural photographing

apparatuses 200, 300 and 400 (S604). The object state



_21_
information acquisition section 130 of the information
processing apparatus 100 acquires object state information
including information which indicates object positions (S605).
[0047]

Then, the image composition candidate information
producing section 171 of the photographing apparatus selection
section 170 produces image composition candidate information
on the basis of the photographing target information acquired
at S601, the expectation condition information acquired at
S602, the photographing apparatus state information acquired
at S604 and the object state information acquired at S605
(S606) . Concerning the expectation condition information
mentioned here, one of the plural expectation conditions
included in the expectation condition information not referred
to in the data processing of the steps S606 through 5608
(undetermined) having a highest priority is used.

[0048]

Then, the expectation condition determination section 172
of the photographing apparatus selection section 170 carries
out expectation condition determination processing to
determine whether each piece of the image composition
candidate information produced at S606 satisfies the
expectation condition used at S606 (S607).

[0049]

Then, the requisite condition determination section 173
of the photographing apparatus selection section 170 carries
out requisite condition determination processing to determine

whether or not the image composition candidate information
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that has been determined to satisfy at S607 satisfies the
requisite condition (S608).
[0050]

Then, the photographing apparatus selection section 170
refers to whether there is an image composition candidate that
has been determined to satisfy the requisite condition at S608
(S609). If there is no image composition candidate that has
been determined to satisfy the requisite condition, return to
S5606.

[0051]

If there is an image composition candidate that has been
determined to satisfy the requisite condition at S608, the
output image data generating section 190 produces output image
data by using the photographic image data captured by the
photographing apparatus corresponding to the relevant image
composition candidate information (S610). Then, the image
generation processing by the information processing apparatus
100 described above ends.

[0052]

According to the above configuration, the information
processing apparatus 100 configured to select one or more of
the plural photographing apparatuses 200, 300 and 400 which
capture photographic images satisfying at least one of the
plural expectation conditions and the requisite condition is
provided.

[0053]
The embodiment described above indicates a configuration

such that the photographing apparatus selection section 170
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selects a photographing apparatus on the basis of the
expectation condition information, the requisite condition
information, the photographing apparatus state information,
the photographing target information and the object state
information. It is not necessary to use all the information,
and, for example, a photographing apparatus may be selected
without specifying a particular object (i.e., without using
the photographing target information in the above). In this
case, every determination processing is carried out for all
objects appearing in photographic images captured by the
plural photographing apparatuses 200, 300 and 400.
[0054]

Further, although the embodiment described above
indicates a configuration such that the expectation condition
determination processing is carried out for all the
photographing apparatuses 200, 300 and 400, the invention is
not limited to that. For instance, a configuration in which a
new means is provided for carrying out the requisite condition
determination processing when an image composition or an image
composition candidate is produced and in which the following
data processing is carried out for only photographing
apparatuses which may satisfy the requisite condition. 1In
this case, as unnecessary data processing is cancelled, the
data processing load can be reduced and faster data processing
is enabled.

[0055]
Further, although the embodiment described above includes

a configuration in which binary determination is used to
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determine whether expected conditions and a requisite
condition are satisfied or are not satisfied, the invention is
not limited to such a configuration. For instance, a value
may be determined for a certain condition, and determination
is performed on the basis of whether the value is not less
than or less than a threshold.

[0056]

Further, although the embodiment described above includes
a configuration in which the expectation condition
determination section 172 selects a photographing apparatus
which satisfies one expectation condition, the invention is
not limited to that and a configuration in which a
photographing apparatus is selected on the basis of plural
expectation conditions is acceptable.

[0057]

For instance, if there are plural photographing
apparatuses satisfying a certain expectation condition, a
configuration in which determination is performed for an
expectation condition having priority next to the priority of
the relevant expectation condition and a photographing
apparatus satisfying this expectation condition is selected is
acceptable.

[0058]

Further, a configuration in which points (weightings) are
set for plural expectation conditions and the photographing
apparatus that has the highest total point value for satisfied
expectation conditions is selected is acceptable.

[0059]
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An example of such a configuration will be explained.
Fig. 7 illustrates an example of expectation conditions and
expectation condition determination processing of an
embodiment of the invention. According to the embodiment,
three expectation conditions which each have points are set.
In addition to expectation conditions (condition numbers 1 and
3) for which binary determination (yes/no) is performed, an
expectation condition (condition number 2) for which more
points are assigned to higher (lower) points is set here. The
expectation condition of the condition number 2 is assumed to
be more desirable as the angle is smaller, and all or some of
"six" points having been set are added in accordance with the
ratio of the obtained angle to 180 degrees. The photographing
apparatus B is selected in the example illustrated in Fig. 7.
[0060]

Although the embodiment described above indicates only a
configuration to select one photographing apparatus (image), a
configuration in which plural photographing apparatuses are
selected one by one is acceptable. This case can include a
condition based on a relationship between the object state
information and photographing state information of the
photographing apparatus selected last as an expectation
condition. An example of such an expectation condition will
be specifically explained below.

[0061]

Fig. 8 illustrates an exemplary expectation condition of

an embodiment of the invention. Suppose that a photographing

apparatus 810 is the last selected one in a configuration in
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which photographing apparatuses are selected one by one. If a
new photographing apparatus is to be selected, an angle
between a vector (arrow 811) which goes from an object 800 to
the photographing apparatus 810 selected last and a vector
which goes from the object 800 to a new photographing
apparatus 820 to be selected (angle X) being a predefined
value or less can be one of the expectation conditions.
According to such a configuration, a change in the appearance
of the object 800 (angle with respect to the display face) in
the output image data at the time of a changeover in the
photographing apparatuses can be suppressed.

[0062]

Further, in the case of a configuration in which
photographing apparatuses are selected one by one, a
configuration in which data processing for selecting the
photographing apparatuses is carried out if a predefined
condition is satisfied is acceptable. Cases where a
photographing target is changed (photographing target
information is newly acquired), an object position has changed
by a predefined value or more, content or priority of the
expectation condition is changed, and a predefined lapse of
time has passed since the processing for selecting a
photographing apparatus was last carried out and so on can
each be enumerated as the predefined condition. According to
such a configuration, the data processing for selecting a
photographing apparatus 1is carried out only at a proper timing,
and effects such as suppression of an increased in load caused

by unnecessary selection processing and achievement of a
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viewer-friendly image owing to proper selection processing can
be obtained.
[0063]

Further, the information processing apparatus 100 of the
invention can be applied to a case where a set of output image
data is produced from photographic image data already obtained
by the photographing apparatuses 200, 300 and 400 and stored.
In this case, the configuration described above to use the
expectation condition determined in accordance with the
relationship with the photographing apparatus selected last
can be a configuration in which plural sets of output image
data (combinations of selected photographing apparatuses) are
generated, in which total point value provided to each set is
calculated, in which a combination of the photographing
apparatuses having the highest total point value is employed.
An example of such selection processing will be specifically
explained below.

[0064]

Fig. 9 illustrates an example of selection processing of
an embodiment of the invention. If at first a photographing
apparatus 910 is selected for a scene 1, which is one of
consecutive scenes 1, 2 and 3, it 1is supposed that, in the
case of the scene 2, that a calculation result of 15 points is
obtained for the photographing apparatus 920, and 12 points
for the photographing apparatus 930.

[0065]
Then, in the case of the scene 3, it is supposed that a

calculation result of six points 1s obtained for the
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photographing apparatus 940 if the photographing apparatus 920
is selected on the scene 2, and that a calculation result of
16 points 1s obtained for the photographing apparatus 940 if
the photographing apparatus 930 is selected on the scene 2.
[0066]

As a result, if the total point value for the scenes 1
and 2 are calculated, the total point value upon the
photographing apparatuses 910 and 920 being selected in this
order (upper row) is 25 points, and the total point value upon
the photographing apparatuses 910 and 930 being selected in
this order (lower row) 1is 22 points. The total point value
for the upper row is higher.

[0067]

If the total point value for the scenes 1 through 3 is
calculated, though, the total point wvalue upon the
photographing apparatuses 910, 920 and 940 being selected in
this order (upper row) is 31 points, and the sum of the points
upon the photographing apparatuses 910, 930 and 940 being
selected in this order (lower row) 1is 38 points. The total
point value on the lower row is higher on the scenes 1 through
3, and the selection on the lower row is finally employed in
this case. Owing to such a configuration, output image data
which better matches the expectation conditions as a whole is
produced.

[0068]

Further, the embodiment described above indicates a

configuration such that the image composition candidate

information is produced on the basis of the photographing
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target information, the object state information and the
expectation condition information. The invention is not
limited to this, though, énd for example a configuration such
as one produced on the basis of photographic image data
practically obtained by the photographing apparatuses 200, 300
and 400 and the photographing target information acquired by
the photographic image data acquisition section 180 is
acceptable.
[0069]

Incidentally, the operations of the information
processing apparatus 100 described here are implemented by
running a program stored in the storage section 112. The
program can be provided via communication, and can be housed
in a computer-readable storage medium such as a CD-ROM, so as
to be provided.

Reference Signs List
[0070]

100 information processing apparatus

111 communication section

112 storage section

120 photographing target information acquisition section

130 object state information acquisition section

140 expectation condition information acquisition
section

150 requisite condition information acquisition section

160 photographing apparatus state information
acquisition section

170 photographing apparatus selection section



171
section
172
173
180
190

200,
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image composition candidate information producing

expectation condition determination section
requisite condition determination section
photographic image data acquisition section
output image data generating section

300, 400, 810, 820, 910, 920, 930, 940

photographing apparatus

210,
220,
500,
811,

900

310, 410 image composition

320, 420 image composition candidate
510, 520, 800 object

821 arrow

room



CLAIMS

1. An information processing apparatus comprising:

a condition information acquisition means for acquiring expectation condition information which
indicates a plurality of expectation conditions for a photographic image, cach of'the plurality of
expectation conditions having a priority respectively among the plurality of expectation conditions, and
for acquiring requisite condition information which indicates a requisite condition for the photographic
image, and

a photographing apparatus selcction means for selecting at least one photographing apparatus
which capture the photographic image satisfying an expectation condition having a highest priority and

satisfying the requisite condition information, among the plurality of photographing apparatus.

2. The information processing apparatus of claim 1, further comprising;

a photographing apparatus state information acquisition means for acquiring photographing
apparatus state information including information which indicates positions and orientations of a plurality
of photographing apparatuses; and

an object state information acquisition means for acquiring object state information including
information which indicates a position of an objcet,

wherein the photographing apparatus selection means select the photographing apparatus on the
basis of the expectation condition information, the requisite condition information, the photographing

apparatus state information and the object state information.

3. The information processing apparatus of claim 1 or 2,

wherein, when a plurality of the photographic images captured by the plurality of photographing
apparatuscs satisfy a expectation condition, the photographing apparatus sclection means determines
whether or not each of the plurality of the photographic images captured by the plurality of the
photographing apparatuses satisfies a sccondary expectation condition which has a secondary priority
next to a priority that the above expectation has, and

the photographing apparatus selection means determines whether or not the photographic image

satisfying the secondary expectation condition satisfies the requisite condition.

4, The information processing apparatus of any one of claims 1 to 3, wherein
the photographing apparatus selection means selects at least one of the plurality of photographing

apparatuses on the basis of the requisite condition information, and




the photographing apparatus sclection means determines whether or not cach photographic image

captured by the selected photographing apparatus satisfies each of the expectation conditions.

5. The information processing apparatus of any one of claims 1 to 5, wherein
the photographing apparatus selection means select one of the plurality of photographing

apparatuses upon a predefined condition being satistied.

6. The information processing apparatus of claim 2, wherein

the photographing apparatus selection mean successively sclects one of the plurality of
photographing apparatuses; and

the plurality of expectation conditions include a condition based on a relationship between the
object state information and photographing apparatus state information on a most recently selected

photographing apparatus.

7. An information processing system comprising:

a condition information acquisition means for acquiring expectation condition information which
indicates a plurality of ¢xpectation conditions for a photographic image, each of the plurality of
expectation conditions having a priority respectively among the plurality of expectation conditions, and
for acquiring requisite condition information which indicates a requisite condition for the photographic
image, and

a photographing apparatus sclection means for selecting at least one photographing apparatus
which capture the photographic image satisfying an expectation condition having a highest priority and

satistying the requisite condition information, among the plurality of photographing apparatus.

8. A program for causing a computer to function as:

a condition information acquisition means for acquiring expectation condition information which
indicates a plurality of expectation conditions for a photographic image, each of the plurality of
expectation conditions having a priority respectively among the plurality of expectation conditions, and
for acquiring requisite condition information which indicates a requisite condition for the photographic
image, and

a photographing apparatus sclection means for selecting at least one photographing apparatus
which capture the photographic image satisfying an expectation condition having a highest priority and

satistying the requisite condition information, among the plurality of photographing apparatus.




