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(57) An agent includes a sensing device configured
to sense an opject in a real space, an existence proba-
bility map creation means configured to define the real
space as a group of voxels, and create, every predeter-
mined time, an existence probability map on which infor-

mation of an existence probability of the object is record-
ed for each of the voxels, and an arrangeable position
storage unit configured to store information of an ar-
rangeable position.
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Description

TECHNICAL FIELD

[0001] The present technology relates to, for example,
an agent applicable to a robot, an existence probability
map creation method, an agent action control method,
and a program.

BACKGROUND ART

[0002] In recent years, the number of agent devices
such as robots equipped with sensing devices such as
cameras and depth sensors has increased. A robot can
autonomously move inside a house by reconstructing a
space map using a simultaneously localization and map-
ping (SLAM) technology. In a case of performing an au-
tonomous motion, such as a walking motion according
to an external state of surroundings and an internal state
of the robot itself, the robot is proposed to detect an ex-
ternal obstacle and plan a walking route to avoid the ob-
stacle. The robot creates an obstacle occupancy proba-
bility table indicating a relative distance between the po-
sition of the robot and the obstacle, and determines the
walking route on the basis of the table. In a case of finding
an obstacle on the walking route, the robot searches for
an area where no obstacle exists and plans a new walking
route. When the robot sequentially searches for an area
around the robot and finds an obstacle, the robot starts
a research for creating a new obstacle occupancy prob-
ability table. However, the efficiency of the research is
poor and calculation of the walking route takes time, and
the walking motion is delayed. For example, Patent Doc-
ument 1 describes solving such a problem.

CITATION LIST

PATENT DOCUMENT

[0003] Patent Document 1: Japanese Patent Applica-
tion Laid-Open No. 2004-298975

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] Since the robot is located at a predetermined
arrangement position, the user cannot be imaged and
captured unless the user approaches a sensable posi-
tion. Even if the robot can autonomously move, the robot
cannot capture the user early unless the robot is at a right
position at a right time. For example, if the robot is not at
the entrance at the time when the user returns home, the
robot cannot notice that the user has come home.
[0005] Therefore, an object of the present technology
is to provide an agent, an existence probability map cre-
ation method, an agent action control method, and a pro-
gram for enabling early imaging and capture of a user

when the user appears in a certain space.

SOLUTIONS TO PROBLEMS

[0006] The present technology is an agent including:

a sensing device configured to sense an opject in a
real space;
an existence probability map creation means config-
ured to define the real space as a group of voxels,
and create, every predetermined time, an existence
probability map on which information of an existence
probability of the object is recorded for each of the
voxels; and
an arrangeable position storage unit configured to
store information of an arrangeable position. The
present technology is an agent including:

an evaluation value calculation unit configured
to calculate an existence probability on the basis
of an existence probability map and obtain an
evaluation value at an arrangeable position at a
predetermined time; and
a control unit configured to determine an ar-
rangeable position according to an evaluation
value obtained by the evaluation value calcula-
tion unit, and control a drive system for moving
to the determined arrangeable position. The
present technology is an existence probability
map creation method including:

sensing, by a sensing device, an opject in
a real space;
defining the real space as a group of voxels,
and creating, every predetermined time, an
existence probability map on which informa-
tion of an existence probability of the object
is recorded for each of the voxels; and
storing information of an arrangeable posi-
tion.

[0007] The present technology is a program for caus-
ing a computer to execute an existence probability map
creation method including:

sensing, by a sensing device, an opject in a real
space;
defining the real space as a group of voxels, and
creating, every predetermined time, an existence
probability map on which information of an existence
probability of the object is recorded for each of the
voxels; and
storing information of an arrangeable position.

[0008] The present technology is an agent action con-
trol method including:

calculating an existence probability on the basis of
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an existence probability map and obtaining an eval-
uation value at an arrangeable position at a prede-
termined time;
determining an arrangeable position according to the
obtained evaluation value; and
controlling a drive system for moving to the deter-
mined arrangeable position. The present technology
is a program for causing a computer to execute an
agent action control method including:

calculating an existence probability on the basis
of an existence probability map and obtaining
an evaluation value at an arrangeable position
at a predetermined time;
determining an arrangeable position according
to the obtained evaluation value; and
controlling a drive system for moving to the de-
termined arrangeable position.

EFFECT OF THE INVENTION

[0009] According to at least one embodiment, the
present technology enables a pet robot, for example, to
have an ability to move to an appropriate position at an
appropriate time by using an existence probability map
generated from a user’s life pattern. Thereby, it becomes
possible to provide a service such as life support by the
robot. Furthermore, the user can be imaged and captured
early when the user appears in a certain space. Note that
the effects described here are not necessarily limited,
and any of effects described in the present technology
may be exhibited.

BRIEF DESCRIPTION OF DRAWINGS

[0010]

Fig. 1 is a block diagram illustrating an example of
a configuration of an agent according to the present
technology.
Fig. 2 is a flowchart illustrating an existence proba-
bility map generation method.
Fig. 3 is a diagram used for describing the existence
probability map generation method.
Fig. 4 is a flowchart illustrating a method of controlling
an action of an agent, using an existence probability
map.
Fig. 5 is a diagram used for describing action control
of an agent, using the existence probability map.
Fig. 6 is a diagram used for describing imaging con-
ditions.
Fig. 7 is a diagram used for describing action control
of an agent.
Fig. 8 is a diagram used for describing action control
of an agent.
Fig. 9 is a diagram used for describing an existence
probability map with a direction vector.
Fig. 10 is a diagram used for describing directions.

Fig. 11 is a diagram used for describing processing
of calculating an evaluation value on the basis of the
existence probability map with a direction vector.
Fig. 12 is a diagram used for describing the process-
ing of calculating an evaluation value on the basis
of the existence probability map with a direction vec-
tor.
Fig. 13 is a diagram used for describing action control
of a plurality of agents, using an existence probability
map.
Fig. 14 is a diagram used for describing sharing of
an action of an observed user.
Fig. 15 is a diagram used for describing action control
in a case of a drone.

MODE FOR CARRYING OUT THE INVENTION

[0011] Hereinafter, embodiments and the like of the
present technology will be described with reference to
the drawings. Note that the description will be given in
the following order.

<1. First Embodiment>
<2. Second Embodiment>
<3. Third Embodiment>
<4. Modification>

[0012] Embodiments and the like described below are
favorable specific examples of the present technology,
and the contents of the present technology are not limited
by these embodiments and the like.

<1. First Embodiment>

[0013] A first embodiment of the present technology
will be described. The first embodiment is to control an
action of an agent using an existence probability map.
The agent is a user interface technology for autonomous-
ly determining and executing processing. The agent is a
technology in which recognition and determination func-
tions are added to an opject that is a combination of data
and processing for the data. In the present description,
an electronic device in which software behaving as an
agent is installed, such as a pet robot, is referred to as
an agent.
[0014] More specifically, the agent is moved to an op-
timum position at an optimum time using the existence
probability map. By such control, the robot can greet a
user at an entrance when the user returns home, for ex-
ample. The robot has three elemental technologies: var-
ious sensors, an intelligence/control system, and a drive
system.

"Creation of Existence Probability Map"

[0015] Fig. 1 illustrates an example of a configuration
of the agent. Furthermore, Fig. 2 is a flowchart used for
describing processing of creating the existence proba-
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bility map. The agent includes a sensing device 1 includ-
ing a video camera and a depth sensor, a signal process-
ing unit 2, and a mechanical control unit 3. The mechan-
ical control unit 3 controls the drive system. A controller
(not illustrated) included in the agent controls each unit
of the system illustrated in Fig. 1 as in the flowchart as
illustrated in Fig. 2.
[0016] In step ST1 in Fig. 2, the sensing device 1 sens-
es an environment for a certain period (time T1). Exam-
ples of the sensing device 1 include a camera and a dis-
tance sensor. The camera can control an imaging direc-
tion.
[0017] In step ST2, a space information processing unit
4 obtains space map information of the environment and
arrangeable coordinate (arrangeable position) informa-
tion, records the space map information in a space map
information storage unit 5, and records the arrangeable
coordinate information in an arrangeable position infor-
mation storage unit (arrangeable coordinate information
storage unit) 6.
[0018] The space map is created by using a technology
capable of creating an environment map, such as SLAM,
for example. SLAM is a technology for simultaneously
estimating a self-position and creating a map from infor-
mation acquired from the sensing device 1. It is neces-
sary to create a whole map on the basis of information
obtained by an autonomous mobile robot
[0019] (agent) moving in an unknown environment and
to know the position of the robot itself. Therefore, a tech-
nology like SLAM is required. The arrangeable coordi-
nate information is created by, for example, sampling and
recording a history of places where the robot has actually
moved at appropriate time intervals. Moreover, in a case
where a floor plan is known in advance in a space such
as a room, a floor other than the front of a door may be
set as an arrangeable place.
[0020] In step ST3, whether or not (sensing time > time
T1) is established is determined. The time T1 is a time
for sensing the environment as described above. In a
case where this condition is not satisfied, the processing
returns to step ST1 (sensing the environment). When the
condition is satisfied, the processing proceeds to step
ST4 (definition of voxel space).
[0021] Voxel space information indicating a divided
space (environment) using a grid is defined on the basis
of the space map information. The space grid division is
performed such that a space (environment) is divided
using cubes having a side of 50 cm, for example. A voxel
represents a value of a regular grid unit in a three-dimen-
sional space. The voxel space definition information is
stored in a voxel space definition storage unit 7.
[0022] In step ST5, the sensing device 1 senses an
opject. Objects to be sensed are, for example, humans,
animals such as dogs and cats, and other pet robots. Not
only a specific opject but also a plurality of opjects may
be made recognizable. The plurality of opjects can be
individually recognized, and respective existence prob-
ability maps are created. Specifically, in a case where

the agent is a pet robot, an owner user is set as an opject,
and a habit (life pattern) of the opject is learned. The
object in the environment is sensed for a certain period
(time T2). An example of a sensing method includes iden-
tifying a planar position of an object by RGB-based hu-
man body part recognition and general object recogni-
tion, and then applying a distance sensor value to the
identified position to convert the identified position into a
position in a three-dimensional space.
[0023] In step ST6, spatiotemporal position informa-
tion obtained by sensing the object is recorded for each
object. For example, the voxel space information is pre-
pared for each of 288 time intervals, which are obtained
by dividing 24 hours into 5 minutes. When the user is
actually observed, a voxel corresponding to a position
where the user inside a voxel space at the time interval
is observed is voted. The opject information recording
unit 8 in Fig. 1 performs sensing processing and record-
ing processing.
[0024] In step ST7, whether or not (sensing time > time
T2) is established is determined. In a case where this
condition is not satisfied, the processing returns to step
ST5 (sensing the opject). When this condition is satisfied,
the processing proceeds to step ST8 (creation of an ex-
istence probability map). An existence probability map
creation unit 10 in Fig. 1 performs creation processing,
and the created existence probability map is stored in an
existence probability map storage unit 11.
[0025] The existence probability map creation
processing is processing of creating an existence prob-
ability map from the number of votes of an object voted
in the voxel space information. For example, a value ob-
tained by dividing the number of votes of the object voted
for each voxel by the number of observation days is
adopted as an existence probability for the voxel of the
object. In this way, the existence probability map for each
opject is created.
[0026] As illustrated in Fig. 3, in a case where an agent
101 senses an opject 102 and the opject 102 is observed,
the voxel corresponding to the position where the user
inside the voxel space at the time is observed is voted.
For example, 288 pieces of voxel space information are
formed for each day, and the value obtained by dividing
the total number of votes by the number of observation
days is the existence probability. The existence proba-
bility may be obtained by processing of other than divid-
ing. As a result, 288 existence probability maps M1, M2,
M3, and the like are created corresponding to the times
of every 5 minutes of the day. Each existence probability
map is associated with a time of the day.

"Action Control of Agent Using Existence Probability 
Map"

[0027] Next, action control of the agent, for example,
the pet robot based on the created existence probability
map will be described. This control is processing in which
an evaluation value calculation unit 12 in Fig. 1 calculates
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an evaluation value and supplies a control signal formed
as a result of the calculation to the mechanical control
unit 3, and the mechanical control unit 3 causes the agent
to perform an optimum action. A time T after several min-
utes output by an action factor generation unit 13 at fixed
intervals and imaging condition information from an im-
aging condition information storage unit 14 are supplied
to the evaluation value calculation unit 12. The evaluation
value is a value indicating at which position and under
what imaging condition the agent can image the opject
in the best manner (that is, the agent can recognize the
opject in the best manner).
[0028] Fig. 4 is a flowchart illustrating processing of
controlling an action of an agent. A controller (not illus-
trated) included in the agent controls each unit of the
system illustrated in Fig. 1 as in the flowchart as illustrated
in Fig. 4. In first step ST11, the time T is acquired from
the output of the action factor generation unit 13.
[0029] In step ST12, the evaluation value calculation
unit 12 extracts the existence probability map at the time
T from a time series of the existence probability maps
stored in the existence probability map storage unit 11.
[0030] In step ST13, one arrangeable position is ob-
tained from arrangeable positions stored in an arrange-
able position information storage unit 6.
[0031] In step ST14, one imaging condition is obtained
from the imaging condition information stored in the im-
aging condition state storage unit 14.
[0032] In step ST15, the evaluation value is calculated.
The imaging condition is comprehensively simulated for
each arrangeable position, and the evaluation value is
calculated from an existence probability value of a voxel
within a sensing range.
[0033] In step ST16, whether or not the imaging con-
dition is the last imaging condition in the changing imag-
ing conditions is determined. In a case where the imaging
condition is not the last imaging condition, the processing
returns to step ST14 (obtaining one imaging condition
from the imaging condition information). In a case where
the imaging condition is the last imaging condition, the
processing proceeds to step ST17.
[0034] In step ST17, whether or not the arrangeable
position is the last arrangeable position in a plurality of
arrangeable positions is determined. In a case where the
arrangeable position is not the last arrangeable position,
the processing returns to step ST14 (obtaining an imag-
ing condition from the imaging condition information). In
a case where the arrangeable position is the last arrange-
able position, the processing proceeds to step ST18.
[0035] In step ST18, an evaluation value MAX_VAL
having the highest evaluation is acquired. In step ST19,
the highest evaluation value MAX_VAL is compared with
a predetermined threshold value VAL_TH. In a case of
(MAX_VAL ≤ VAL_TH), the processing returns to step
ST11 (obtaining the time T). That is, it is determined that
the highest evaluation value MAX_VAL is not high
enough to cause an action, and processing for causing
the agent to take an action is not performed. In a case if

(MAX_VAL > VAL_TH), the processing proceeds to step
ST20.
[0036] In step ST20, the arrangeable position and the
imaging condition corresponding to the highest evalua-
tion value MAX_VAL are acquired.
[0037] In step ST21, the drive system is controlled via
the mechanical control unit 3 to move the agent to the
acquired arrangeable position.
[0038] In step ST22, the drive system is controlled via
the mechanical control unit 3 to adjust the agent to the
acquired imaging condition.
[0039] The action control processing is schematically
described with reference to Fig. 5. The existence prob-
ability map at the time T is extracted from the time series
of the three-dimensional existence probability maps. One
arrangeable position is selected from among three ar-
rangeable positions, for example, relating to the extract-
ed existence probability map, and the evaluation value
is calculated by changing the imaging condition, for ex-
ample, a camera angle. The evaluation value is similarly
calculated for each arrangeable position. A combination
of the arrangeable position and the camera angle having
the highest evaluation value is searched for and deter-
mined. The agent is moved to the acquired arrangeable
position, and the camera angle of the agent is adjusted
to the acquired camera angle.
[0040] Calculation of the evaluation value will be de-
scribed. When, for example, 50% or more of a volume
of a voxel is included in a sensing area of the camera,
the voxel is set as a voxel for which the evaluation value
is calculated. Specifically, the sensing area is an area to
be imaged. Furthermore, a sum of the existence proba-
bilities of all the voxels for which the evaluation value is
calculated is calculated as the evaluation value of the
arrangeable position and the imaging condition.
[0041] Note that, in the case of calculating the evalu-
ation value, the final evaluation value may be obtained
by multiplying a weighting coefficient set for each element
of the user as the following opject:
user preference, a distance to user, a user part type
(head, face, torso, or the like), or a sensor type (camera,
microphone, IR sensor, polarization sensor, depth sen-
sor, or the like).
[0042] The imaging condition information is informa-
tion of sensor angles obtained from a sensor 103 provid-
ed on a nose of the agent 101 and states of the agent,
as illustrated in Fig. 6. The agent 101 has a movable neck
and can move an upper part from the neck. The sensor
angles are a roll angle, a yew angle, and a pitch angle.
The states of the agent are standing, sitting, and lying
down. The sensor 103 is an example of the sensing de-
vice 1 in Fig. 1.
[0043] As described above, by controlling the action of
the agent on the basis of the created existence probability
map, the pet robot as the agent can move to the entrance
and greet the user in accordance with the time when the
user as an opject returns home, for example. Further-
more, the position of the pet robot to greet the user can
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be a place easily noticeable by the user and the pet ro-
bot’s face can be turned to the user.

<2. Second Embodiment of Present Technology>

"Action Control of Agent Based on Online Action Predic-
tion"

[0044] A second embodiment of the present technol-
ogy is to predict an action of a user as an opject, and
move an agent on the basis of action prediction. An out-
line of the second embodiment will be described with
reference to Fig. 7. An agent 101 observes an action of
an opject 102 (user).
[0045] Next, the agent 101 creates an existence prob-
ability map regarding future actions from an action pre-
diction technology in which actions of the user who is
currently visible are learned using the actions of the user
as inputs. For example, the existence probability map
regarding future actions can be created using a database
formed by observing daily actions of the user.
[0046] Next, the agent 101 makes an action plan on
the basis of the existence probability map regarding fu-
ture actions. This action plan enables the agent 101 to
take actions such as running in parallel with the opject
102, and going round and cutting in the route of the opject
102. In the past, the agent could only follow an object
from behind.
[0047] While the existence probability map according
to the above-described first embodiment is a static ex-
istence probability map, the existence probability map
according to the second embodiment is a dynamic exist-
ence probability map updated according to an actual ac-
tion of the user. The second embodiment can be imple-
mented by replacing the static existence probability map
in the first embodiment with a dynamic existence proba-
bility map. Note that the static existence probability map
and the dynamic existence probability map may be com-
bined.
[0048] The second embodiment will be specifically de-
scribed with reference to Fig. 8. As illustrated in Fig. 8A,
the agent 101 stands at a predetermined position, for
example, near a sofa, according to the static existence
probability map similarly created to the first embodiment.
Here, the opject 102 comes into the room. In the dynamic
existence probability map at this point, it is still unshared
whether the user 102 is sitting on the sofa or heading to
the kitchen. Therefore, the agent 101 still stands by near
the sofa.
[0049] Next, suppose that the opject 102 walks a little
further into the room and walks towards the kitchen, as
illustrated in Fig. 8B. According to the dynamic existence
probability map, it can be seen that a probability of the
opject 102 moving to the kitchen becomes sufficiently
high, so the agent 101 goes ahead to the kitchen before
the opject 102.

"Existence Probability Map with Direction Vector"

[0050] Configuring the dynamic existence probability
map as an existence probability map with a direction vec-
tor will be described. As illustrated in Fig. 9, the agent
101 observes the opject 102 for a certain period. A di-
rection vector (for example, one of 26 directions (see Fig.
10)) is determined from the face direction when observing
the opject 102, and object information is recorded in a
combination (of voxel + direction vector). The existence
probability map has, in addition to the existence proba-
bility, information of a probability of which direction the
object is facing.
[0051] When calculating an evaluation value on the ba-
sis of the existence probability map with a direction vec-
tor, the evaluation value of an arrangeable coordinate
and an imaging condition in which the face of the user
can be imaged becomes high by considering the direction
vector, as illustrated in Fig. 11. That is, the agent moves
to an arrangeable position where the agent can image
the front of the face of the opject 102 (the user’s face is
facing the direction of the arrow indicating the left side in
Fig. 11). By combining the direction vector with the
above-described action control by prediction, the agent
101 can take an action of running in parallel with the
opject 102 while looking at the opject 102, for example.
This action can be implemented by storing a probability
for each face angle for each voxel of the static existence
probability map of the first embodiment, and using the
face angle for calculating the evaluation value.
[0052] The existence probability map with a direction
vector enables the agent to act to adjust the direction of
the agent’s face with the direction of the user’s face. As
illustrated in Fig. 12, when the user as the opject 102 is
watching a television, the face of the agent 101 looks at
the direction of the television to which the user’s face is
directed at a position as close to the user as possible.
The evaluation value becomes high when the agent looks
at the direction of the television watched by the user at
the close position to the user.
[0053] When there is no particular object to look at
where the user’s face is directed, the agent is simply con-
trolled to look at the same direction. For example, the
agent looks at a garden with the user. The agent is con-
trolled such that the evaluation value becomes high when
the agent looks the same direction as the user at the
close position to the user.

<3. Third Embodiment of Present Technology>

"Action Control of Plurality of Agents Using Existence 
Probability Map"

[0054] Since there is a limit to a sensable space by one
agent, agents complement share an existence probabil-
ity map and complement each other in a case where there
is a plurality of agents. One or both of a static existence
probability map and a dynamic existence probability map
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may be shared.
[0055] In the example in Fig. 13, the existence proba-
bility map is shared between agents (pet robots) 101a
and 101b in the same room, and smart speakers 104a,
104b, 104c, and 104d. The smart speakers 104a to 104d
are speakers capable of using an interactive artificial in-
telligence (AI) assistant and have a sensing device. As
an example, a storage unit that stores the common ex-
istence probability map can be accessed by any of the
agents 101a and 101b and the smart speakers 104a,
104b, 104c, and 104d. By storing existence probability
maps created by the respective agents and speakers in
a common storage unit, the range of the existence prob-
ability maps can be expanded.
[0056] As illustrated in Fig. 14, an observed user action
(illustrated by the solid line) may be shared instead of
the existence probability map. In that case, estimation of
the existence probability map itself is performed by each
agent. In the case where the agents 101a and 101b are
in the same room, the dynamic existence probability map
of the opject (user) 102 estimated by the agent 101a is
shared with the other agent 101b. By sharing the dynamic
existence probability map, not only the agent 101a but
also the agent 101b can predict the action of the opject
102 and proactively move. For sharing, a common stor-
age unit is provided as described above.
[0057] Fig. 15 illustrates an example of action control
in a case where agents are drones 105a and 105b. A
voxel used by a certain agent for calculating the evalua-
tion value is not used by another agent for calculating
the evaluation value. By doing so, when one agent 105a
goes to an entrance, the other agent 105b goes to a back
entrance, so that the other agent can be moved to the
next candidate position. Since the agents act to cover
places where people are likely to exist, it is effective for
security purposes. Note that an arrangeable place in the
case of drones is in the air having a certain margin not
to collide with other objects such as walls.

<4. Modification>

[0058] Note that the functions of the processing device
in the above-described embodiments can be recorded in
a recording medium such as a magnetic disk, a magne-
tooptical disk, or a ROM, as a program. Therefore, the
functions of the agent can be implemented by reading
the program from the recording medium by a computer
and executing the program by a micro processing unit
(MPU), a digital signal processor (DSP), or the like.
[0059] The embodiments of the present technology
have been specifically described. However, the present
technology is not limited to the above-described embod-
iments, and various modifications based on the technical
idea of the present technology can be made. Further-
more, the configurations, methods, steps, shapes, ma-
terials, numerical values, and the like given in the above-
described embodiments are merely examples, and dif-
ferent configurations, methods, steps, shapes, materials,

numerical values, and the like from the examples may
be used as needed. For example, the present technology
can be applied not only to VR games but also to fields
such as educational and medical applications.
[0060] Note that the present technology can also have
the following configurations.

(1) An agent including:

a sensing device configured to sense an opject
in a real space;
an existence probability map creation means
configured to define the real space as a group
of voxels, and create, every predetermined time,
an existence probability map on which informa-
tion of an existence probability of the object is
recorded for each of the voxels; and
an arrangeable position storage unit configured
to store information of an arrangeable position.

(2) The agent according to (1), in which, in a case of
sensing the object while moving in a real space, the
arrangeable position is a position on a locus of the
movement.
(3) The agent according to (1) or (2), in which the
real space is indoors and the opject is a person.
(4) The agent according to any one of (1) to (3), in
which an existence probability map based on pre-
diction of a future action of the opject is created.
(5) The agent according to any one of (1) to (4), in
which a probability of a vector in a direction of the
opject is included.
(6) An agent including:

an evaluation value calculation unit configured
to calculate an existence probability on the basis
of an existence probability map and obtain an
evaluation value at an arrangeable position at a
predetermined time; and
a control unit configured to determine an ar-
rangeable position according to an evaluation
value obtained by the evaluation value calcula-
tion unit, and control a drive system for moving
to the determined arrangeable position.

(7) The agent according to claim 6, further including:

a sensing device configured to sense an opject
in a real space;
an existence probability map creation means
configured to define the real space as a group
of voxels, and create, every predetermined time,
the existence probability map on which informa-
tion of the existence probability of the object is
recorded for each of the voxels; and
an arrangeable position storage unit configured
to store information of an arrangeable position.
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(8) The agent according to (6) or (7), in which the
evaluation value calculation unit calculates the eval-
uation value, for each of a plurality of imaging con-
ditions.
(9) The agent according to any one of (6) to (8), in
which the existence probability map is shared with
another agent.
(10) An existence probability map creation method
including:

sensing, by a sensing device, an opject in a real
space;
defining the real space as a group of voxels, and
creating, every predetermined time, an exist-
ence probability map on which information of an
existence probability of the object is recorded
for each of the voxels; and
storing information of an arrangeable position.

(11) A program for causing a computer to execute
an existence probability map creation method includ-
ing:

sensing, by a sensing device, an opject in a real
space;
defining the real space as a group of voxels, and
creating, every predetermined time, an exist-
ence probability map on which information of an
existence probability of the object is recorded
for each of the voxels; and
storing information of an arrangeable position.

(12) An agent action control method including:

calculating an existence probability on the basis
of an existence probability map and obtaining
an evaluation value at an arrangeable position
at a predetermined time;
determining an arrangeable position according
to the obtained evaluation value; and
controlling a drive system for moving to the de-
termined arrangeable position.

(13) A program for causing a computer to execute
an agent action control method including:

calculating an existence probability on the basis
of an existence probability map and obtaining
an evaluation value at an arrangeable position
at a predetermined time;
determining an arrangeable position according
to the obtained evaluation value; and
controlling a drive system for moving to the de-
termined arrangeable position.

REFERENCE SIGNS LIST

[0061]

1 Sensing dehyce
3 Mechanical control unit
5 Space map information storage unit
6 Arrangeable position information storage unit
7 Voxel space definition document storage unit
9 Opject information storage unit
11 Existence probability map storage unit
12 Evaluation value calculation unit
13 Action factor generation unit
14 Imaging condition information storage unit

Claims

1. An agent comprising:

a sensing device configured to sense an opject
in a real space;
an existence probability map creation means
configured to define the real space as a group
of voxels, and create, every predetermined time,
an existence probability map on which informa-
tion of an existence probability of the object is
recorded for each of the voxels; and
an arrangeable position storage unit configured
to store information of an arrangeable position.

2. The agent according to claim 1, wherein, in a case
of sensing the object while moving in a real space,
the arrangeable position is a position on a locus of
the movement.

3. The agent according to claim 1, wherein the real
space is indoors and the opject is a person.

4. The agent according to claim 1, wherein an existence
probability map based on prediction of a future action
of the opject is created.

5. The agent according to claim 1, wherein a probability
of a vector in a direction of the opject is included.

6. An agent comprising:

an evaluation value calculation unit configured
to calculate an existence probability on a basis
of an existence probability map and obtain an
evaluation value at an arrangeable position at a
predetermined time; and
a control unit configured to determine an ar-
rangeable position according to an evaluation
value obtained by the evaluation value calcula-
tion unit, and control a drive system for moving
to the determined arrangeable position.

7. The agent according to claim 6, further comprising:

a sensing device configured to sense an opject
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in a real space;
an existence probability map creation means
configured to define the real space as a group
of voxels, and create, every predetermined time,
the existence probability map on which informa-
tion of the existence probability of the object is
recorded for each of the voxels; and
an arrangeable position storage unit configured
to store information of an arrangeable position.

8. The agent according to claim 6, wherein the evalu-
ation value calculation unit calculates the evaluation
value, for each of a plurality of imaging conditions.

9. The agent according to claim 6, wherein the exist-
ence probability map is shared with another agent.

10. An existence probability map creation method com-
prising:

sensing, by a sensing device, an opject in a real
space;
defining the real space as a group of voxels, and
creating, every predetermined time, an exist-
ence probability map on which information of an
existence probability of the object is recorded
for each of the voxels; and
storing information of an arrangeable position.

11. A program for causing a computer to execute an ex-
istence probability map creation method comprising:

sensing, by a sensing device, an opject in a real
space;
defining the real space as a group of voxels, and
creating, every predetermined time, an exist-
ence probability map on which information of an
existence probability of the object is recorded
for each of the voxels; and
storing information of an arrangeable position.

12. An agent action control method comprising:

calculating an existence probability on a basis
of an existence probability map and obtaining
an evaluation value at an arrangeable position
at a predetermined time;
determining an arrangeable position according
to the obtained evaluation value; and
controlling a drive system for moving to the de-
termined arrangeable position.

13. A program for causing a computer to execute an
agent action control method comprising:

calculating an existence probability on a basis
of an existence probability map and obtaining
an evaluation value at an arrangeable position

at a predetermined time;
determining an arrangeable position according
to the obtained evaluation value; and
controlling a drive system for moving to the de-
termined arrangeable position.
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