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(54) MUSIC PROVIDING SYSTEM FOR NON-HUMAN ANIMAL

(57) In order to achieve a music providing system
capable of controlling the behavioral state of a non-hu-
man animal using music, this music providing system for
a non-human animal is provided with: a state information
acquisition unit for acquiring state information relating to
the motion state of an animal of interest; a state estima-
tion processing unit for estimating the current behavioral
state of the animal of interest from the state information;
a target state storage unit for storing information relating
to a target behavioral state for the animal of interest; a
sound source storage unit for storing multiple music in-
formation pieces; a music information selection unit for
detecting the degree of divergence of the current behav-
ioral state from the target behavioral state and selecting
one specific music information piece on the basis of the
multiple music information pieces stored in the sound
source storage unit; and a music information output unit
for outputting the specific music information by wireless
communication or wired communication to a speaker pro-
vided within a region in which the animal of interest is
present. The music information selection unit performs
the processing for selecting a different specific music in-
formation piece until the degree of divergence becomes
a first threshold value or less.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a music provid-
ing system for a non-human animal.

BACKGROUND ART

[0002] It is sometimes the case with a pet owner, par-
ticularly when out of the house, to wonder how the pet is
behaving. A technique for remotely monitoring a pet is
known before, wherein a web camera and a microphone
are attached near the pet while an IC chip is attached to
the pet (see, for example, Patent Document 1).

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0003] Patent Document 1: JP-A-2002-058378

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] The main purpose of the technique described
in Patent Document 1 is to check up on the current state
of the pet that is in a remote location. Therefore, if the
pet is barking restlessly and continuously, for example,
this technique hardly provides good enough service for
the pet owner, because the pet owner, while being wor-
ried all the time, can do nothing but check the state of
the pet.
[0005] Meanwhile, pet healing CDs for popular pets
such as dogs and cats are commercially available. There-
fore, when the pet owner who has realized the state of
the pet that is barking restlessly and continuously, for
example, by the technique of the Patent Document 1
mentioned above, it is possible for the pet owner to obtain
an effect of calming down the pet to some extent by re-
motely playing one of the healing CDs mentioned above.
[0006] While these healing CDs are generally sup-
posed to have some effect, the effect depends on indi-
vidual pets. Namely, while some healing effect may be
observed for a pet a of a pet owner A, it may as well be
that hardly any healing effect is observed for a pet b of
another pet owner B.
[0007] Various types of music are commercially avail-
able in the form of pet healing CDs. Therefore, pet owners
need to purchase and test multiple pieces of music in
order to ascertain which piece of music has the effect of
calming down the pet they keep. It is hardly realistic for
a pet owner to do this work from the viewpoints of time
and cost.
[0008] Moreover, a method of remotely calming down
not only pets, but also livestock such as cows, horses,
pigs, and chickens, animals kept in zoos, or rescued

mammals, similarly to pets, is desirable, since it is difficult
for animal keepers to stay near the animal stalls all the
time.
[0009] In view of the issue described above, it is an
object of the present invention to realize a music provid-
ing system that allows for control of the behavioral state
of non-human animals using music.

MEANS FOR SOLVING THE PROBLEMS

[0010] The music providing system for a non-human
animal according to the present invention includes:

a state information acquisition unit that acquires
state information relating to a motion state of a target
animal that is a non-human animal,
a state estimation processing unit that estimates,
from the state information, a current behavioral state
that is a behavioral state of the target animal at a
current moment by arithmetic processing;
a target state storage unit that stores information re-
lating to a target behavioral state that is a behavioral
state aimed to be achieved of the target animal;
a sound source storage unit that stores a plurality of
pieces of music information;
a music information selecting unit that detects a de-
gree of divergence of the current behavioral state
from the target behavioral state by arithmetic
processing, and selects a piece of specific music in-
formation based on the plurality of pieces of music
information stored in the sound source storage unit
by arithmetic processing; and
a music information output unit that outputs the spe-
cific music information to a speaker provided within
a region where the target animal is present via wire-
less or wired communication,
wherein the music information selecting unit carries
out a process of selecting a different piece of the
specific music information until the degree of diver-
gence becomes equal to or less than a predeter-
mined first threshold.

[0011] The music providing system for a non-human
animal is configured such that the music information se-
lecting unit selects a piece of specific music information
from the sound source storage unit in accordance with a
degree of divergence of a current behavioral state esti-
mated from state information relating to a motion state
of a target animal from a target behavioral state that is a
behavioral state aimed to be achieved. This selected spe-
cific music information is output from the speaker and
input to the ears of the target animal as an auditory signal.
[0012] Possible target animals include pets, livestock,
animals kept in zoos, rescued animals and the like. Mam-
mals and birds are conceivable as these animals. More
specifically, dogs, cats, rabbits, birds, cows, pigs, chick-
ens, horses and the like are conceivable. Preferably the
animal is a dog.
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[0013] When the specific music information is a piece
of music that has some psychological effect on the target
animal, the target animal changes its behavioral pattern
when it begins to hear this music. In some cases, for
example, the target animal that has been moving about
extremely restlessly, or barking continuously, may some-
what relax, or start barking less frequently. In other cases,
the target animal that has been napping may suddenly
start moving actively, or start barking vigorously when
the animal starts to hear this music. Moreover, there may
be a target animal that hardly changes its behavioral pat-
tern before and after the music is played.
[0014] The music providing system for a non-human
animal not simply plays music remotely from a speaker,
but estimates the behavioral state of the target animal
by arithmetic processing and detects a degree of diver-
gence from a target behavioral state even after the music
has been played. The music information selecting unit
carries out the process of selecting specific music infor-
mation from a plurality of pieces of music information
stored in the sound source storage unit until this degree
of divergence becomes equal to or less than a predeter-
mined first threshold.
[0015] Namely, if the behavioral state of a target animal
"a" (current behavioral state) is far from a target behav-
ioral state even after a piece of music M1 has been played
to this target animal "a", the music information selecting
unit selects another piece of music M2 and outputs the
same from the speaker. The behavioral state of the target
animal "a" (current behavioral state) is then checked
again. This process is repeated until the behavioral state
of the target animal "a" becomes closer to the target be-
havioral state, more particularly, until the degree of di-
vergence becomes equal to or less than the predeter-
mined first threshold.
[0016] Consequently, the music output from the speak-
er keeps changing automatically until a piece of music
that has (had) some influence on the behavioral pattern
of the target animal is found. Namely, an optimal piece
of music is automatically selected in consideration of the
specific nature (individual difference) of the target animal.
[0017] The music providing system for a non-human
animal provides a significant effect even when the target
animal is alone. Namely, suppose it has been confirmed
before that a piece of music M2 showed an effect of calm-
ing down a target animal "a". This does not guarantee
that the same effect will be realized when the same music
M2 is played on another day. This is because, depending
on the target animal, after having heard the same music
a number of times, it is expected that the influence of the
music being played on the behavioral pattern may dimin-
ish. This is an issue that can arise when the pet owner
tries to calm down the target animal "a" remotely using
a healing CD in which the music M2 is recorded.
[0018] On the other hand, assuming that the music M2
has been selected before and showed an effect of influ-
encing the behavioral pattern, but when the same music
M2, selected on another day, hardly influenced the be-

havioral pattern, according to the music providing system
for a non-human animal, the music information selecting
unit recognizes the degree of divergence of the current
behavioral state from the target behavioral state being
large, and changes the selected music (to music M3, for
example). Consequently, the issue of the diminishing in-
fluence of the same music being played over and over
again on the behavioral pattern of the same target animal
will hardly arise.
[0019] The music providing system for a non-human
animal is effective also when there are a plurality of target
animals. For example, where there is a plurality of the
target animals, the music information selecting unit may
carry out a process of selecting a different piece of the
specific music information until the degree of divergence
regarding all of the target animals becomes equal to or
less than the first threshold, or, until a total sum of the
degrees of divergence of discrete ones of the target an-
imals becomes equal to or less than a predetermined
second threshold.
[0020] With this configuration, when there are a plural-
ity of target animals, a piece of music that effectively in-
fluences the behavioral pattern of a majority of (e.g., over
a half of) the target animals is selected automatically.
[0021] The music information selecting unit may simply
extract a piece of the music information from a plurality
of pieces of the music information stored in the sound
source storage unit to select the specific music informa-
tion, or, may perform a predetermined process after ex-
tracting the piece of the music information from the plu-
rality of pieces of the music information stored in the
sound source storage unit to select the specific music
information. The "predetermined process" herein in-
cludes a process of changing elements such as tempo,
frequency, tone color and the like (corresponding to the
"feature parameters" to be described later). Note, such
"predetermined process", if any, to be performed to the
extracted music information to select the specific music
information shall be made within the scope of laws so
that no copyright issues will arise.
[0022] In the music providing system for a non-human
animal,

the plurality of pieces of music information are stored
in the sound source storage unit in association with
coordinate information of coordinates in a feature
space with feature parameter axes, and
when a degree of divergence of the current behav-
ioral state of the target animal from the target behav-
ioral state is detected for a first time, the music in-
formation selecting unit selects default music infor-
mation corresponding to the coordinate information,
with each of the preset feature parameters indicating
a default value, in accordance with the target behav-
ioral state as the specific music information.

[0023] According to the configuration described above,
each of the plurality of pieces of music information stored
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in the sound source storage unit is classified for each of
different feature parameters. Examples of the "feature
parameters" referred to herein are elements such as tem-
po, frequency band, tone color, sound pressure, melody,
harmony, rhythm, and so on and may include at least
one of these elements.
[0024] Suppose, for example, the music information
selecting unit has changed the music M2 that was being
played immediately before to another music M3 based
on the divergence of the current behavioral state of the
target animal "a" from the target behavioral state. After
that, the music information selecting unit recognizes the
current behavioral state of the target animal "a" and
checks the degree of divergence from the target behav-
ioral state. In cases where the degree of divergence has
decreased, i.e., the change of the music from M2 to M3
apparently has had some effect, the music information
selecting unit recognizes, based on the relative positions
of the coordinates in each feature space the music M2
belongs to and the coordinates in each feature space the
music M3 belongs to, which feature parameters have act-
ed effectively. For example, if it is found that the effect
resulted from a change of tempo and frequency band in
a predetermined direction, the music information select-
ing unit selects a piece of music M4 that is sorted to a
coordinate position in the feature space in which tempo
and frequency band have been changed in the predeter-
mined direction from those of the music M3. This way,
the processing time required for getting the behavioral
state of the target animal to change to the target behav-
ioral state can be shortened even more.
[0025] In the music providing system for a non-human
animal,

the state information may include information relat-
ing to acceleration in a plurality of directions of the
target animal, and
the state estimation processing unit may carry out a
predetermined process including a process of inte-
grating values based on the acceleration of the target
animal over a predetermined period of time to cal-
culate an index, and estimate the current behavioral
state based on a ratio of the index to a specific index
corresponding to a predetermined behavioral state.

[0026] The state information may include biological in-
formation of the target animal in addition to the informa-
tion relating to the acceleration. The biological informa-
tion may include electrocardiogram information, respira-
tory information, brain wave information, and so on. In
cases where the state information includes the biological
information, the state information acquisition unit may be
a sensor that acquires the biological information, and this
sensor may be installed on the target animal.
[0027] The music providing system for a non-human
animal may be configured to include a server. More par-
ticularly,

the music providing system for a non-human animal
may be configured to further include
a server that includes the state estimation process-
ing unit, the target state storage unit, the sound
source storage unit, the music information selecting
unit, and the music information output unit, and
the speaker provided within a region where the target
animal is present, and
when the server acquires the state information via
wireless communication from the state information
acquisition unit, which is configured to include a sen-
sor provided in contact with the target animal, or con-
figured to be capable of taking a picture of the target
animal from a position away from the target animal,
the server may output the state information to the
state estimation processing unit, and
when the music information selecting unit selects the
specific music information, the server may output the
specific music information to the speaker via wireless
communication.

[0028] An acceleration sensor, for example, may be
used as the sensor provided in contact with the target
animal herein referred to. In this case, the sensor may
be installed in direct contact with the target animal, or
may be installed in an accessory attached to the target
animal when in use such as collar or harness.
[0029] In the configuration described above,

the server may include a setting information receiv-
ing unit, and
when information relating to the target behavioral
state is input via wireless communication from an
operation terminal of a caretaker of the target animal,
the setting information receiving unit may output the
input information relating to the target behavioral
state to the target state storage unit.

[0030] The configuration described above allows a
caretaker (e.g., pet owner, or livestock keeper) to get the
target animal to assume a desirable behavioral state (tar-
get behavioral state) automatically only by inputting the
target behavioral state of the target animal from the op-
eration terminal.
[0031] In the configuration described above,
the server may include a behavioral state output unit that
outputs information relating to the current behavioral
state of the target animal to the operation terminal via
wireless communication.
[0032] The configuration described above allows the
caretaker to remotely know the behavioral state of the
target animal at the current moment and thus allows the
caretaker to check whether the system is operating cor-
rectly. It is also possible for the caretaker to give an in-
struction to stop the operation of this system at the time
point when it is confirmed that the behavioral state of the
target animal has reached the target behavioral state.
Namely, the configuration described above can provide
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the criteria for determining whether or not this system is
to be stopped.
[0033] In the configuration described above,
the music information output unit may output at least one
of the specific music information itself selected by the
music information selecting unit and identification infor-
mation for identifying the specific music information to
the operation terminal via wireless communication.
[0034] In cases where the specific music information
itself is output to the operation terminal, the caretaker
can listen in real time to the very music being played to
the target animal at the current moment. In cases where
identification information for identifying the specific music
information is output to the operation terminal, the care-
taker can recognize in real time the information relating
to the music being played to the target animal at the cur-
rent moment. The caretaker is able to know what music
is being played to the target animal from a remote location
and can feel reassured in using this system.
[0035] The identification information may be, for exam-
ple, the title, composer, arranger, singer and the like of
the specific music information.

EFFECT OF THE INVENTION

[0036] The music providing system for a non-human
animal of the present invention enables automated re-
mote control of the behavioral state of non-human ani-
mals such as pets, livestock and the like using music.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] Fig. 1 is a schematic block diagram illustrating
a configuration of a first embodiment of a music providing
system for a non-human animal of the present invention.

Fig. 2 is a drawing for describing the content of
processing performed by a state estimation process-
ing unit.
Fig. 3 is an example of a flowchart that illustrates a
schematic overall process flow of the music provid-
ing system for a non-human animal of the present
invention.
Fig. 4 is another schematic block diagram illustrating
a configuration of the first embodiment of the music
providing system for a non-human animal of the
present invention.
Fig. 5 is a schematic drawing for describing coordi-
nate information of a piece of music.
Fig. 6 is another schematic block diagram illustrating
a configuration of the first embodiment of the music
providing system for a non-human animal of the
present invention.
Fig. 7 is a schematic block diagram illustrating a con-
figuration of a second embodiment of the music pro-
viding system for a non-human animal of the present
invention.
Fig. 8 is a schematic block diagram illustrating a con-

figuration of another embodiment of the music pro-
viding system for a non-human animal of the present
invention.
Fig. 9 is a schematic block diagram illustrating a con-
figuration of another embodiment of the music pro-
viding system for a non-human animal of the present
invention.

MODE FOR CARRYING OUT THE INVENTION

[First embodiment]

[0038] A first embodiment of a music providing system
for a non-human animal according to the present inven-
tion will be described with reference to the drawings. This
music providing system is used for the purpose of con-
trolling the behavioral state of non-human animals such
as pets, livestock, animals kept in zoos, rescued animals
and the like, using music in an automated manner. The
system is particularly applicable for the purpose of con-
trolling the behavioral state of such non-human animals
when the caretaker (for example, the owner of the pet,
livestock keeper, workers in pet shops or pet hotels,
breeders, etc.) is away from the location where the non-
human animals are present.
[0039] Hereinafter, the "music providing system for a
non-human animal" will sometimes be shortened to "mu-
sic providing system" where appropriate.
[0040] Fig. 1 is a schematic block diagram illustrating
a configuration of the first embodiment of the music pro-
viding system of the present invention. The music pro-
viding system 1 includes a server 10, a region of presence
20 of a target animal 2, and a communication line 30. In
this embodiment, one example in which the target animal
2 is a dog will be described.

<Region of presence 20>

[0041] The region of presence 20 of the target animal
2 is, in the case of the target animal 2 being an indoor
dog, for example, a region where this indoor dog can
move about. A speaker 5 is installed within this region of
presence 20. This speaker 5 converts specific music in-
formation dm transmitted from the server 10 into sound
energy and outputs an acoustic signal wm as will be de-
scribed later. This speaker 5 may be installed anywhere
as long as the acoustic signal wm output by the speaker
5 can be auditorily perceivable by the target animal 2.
[0042] Fig. 1 illustrates a case where the speaker 5 is
built in a communication device 60 equipped with a trans-
mitting/receiving unit 61. More particularly, Fig. 1 illus-
trates a case where the communication device 60 is a
computer, and the speaker 5 is connected to this com-
puter. The speaker 5 itself may be equipped with a com-
munication function (transmitting/receiving unit 61), in
which case the communication device 60 adopts a con-
figuration wherein the transmitting/receiving unit 61 and
the speaker 5 are united.
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[0043] To the target animal 2 is attached a state infor-
mation acquisition unit 3 that acquires state information
relating to the motion state of this target animal 2. In this
embodiment, the state information acquisition unit 3 is
configured by an acceleration sensor. For example, the
state information acquisition unit 3 is configured by a sen-
sor capable of detecting acceleration of the motion in the
directions of three axes, front-to-back, left and right, and
up and down directions of the target animal 2 (hereinafter
sometimes referred to as "X direction", "Y direction", and
"Z direction", respectively). Additionally, the state infor-
mation acquisition unit 3 may include an angular velocity
sensor for rotational directions around the front-to-back
axis, up and down axis, and left and right axis.
[0044] To attach the sensor such as an acceleration
sensor to the target animal 2, the sensor may be directly
installed on the skin of the target animal 2, or, installed
in an accessory (such as collar or harness) attached to
the target animal 2. Namely, the sensor may be attached
in any manner as long as the motion state of the target
animal 2 is detectable.
[0045] The state information acquisition unit 3 is con-
figured to be capable of communication. In the example
illustrated in Fig. 1, when the state information acquisition
unit 3 acquires state information d1 relating to the motion
state of this target animal 2, the unit 3 transmits this state
information d1 to the communication device 60. The com-
munication device 60 transmits this information to the
server 10 via the communication line 30. In Fig. 1, the
flow of the state information d1 is indicated as one-dot
chain line. The communication schemes used for the
communication between the state information acquisition
unit 3 and the communication device 60 and between
the communication device 60 and the server 10 (com-
munication scheme adopted by the communication line
30) may be of any type. For example, Internet, Wi-Fi (reg-
istered trademark), Bluetooth (registered trademark) and
the like may be used.
[0046] As will be described later with reference to Fig.
8, the state information acquisition unit 3 may alterna-
tively adopt a configuration wherein the unit transmits the
state information d1 directly to the server 10 without using
the communication device 60. Hereinafter, the expres-
sion "the state information acquisition unit 3 transmits
state information d1 to the server 10" shall include both
cases where the state information acquisition unit 3 trans-
mits state information d1 directly to the server 10 and
where the state information acquisition unit 3 transmits
the state information d1 to the server 10 via the commu-
nication device 60.

<Server 10>

[0047] As illustrated in Fig. 1, the server 10 includes a
state estimation processing unit 11, a target state storage
unit 12, a sound source storage unit 13, a music infor-
mation selecting unit 14, a music information output unit
15, and a transmitting/receiving unit 19. The transmit-

ting/receiving unit 19 is an interface for converting infor-
mation into a predetermined transmittable/receivable
mode for transmission and reception of the information
between the server 10 and an external device via the
communication line 30. The state estimation processing
unit 11, music information selecting unit 14, and music
information output unit 15 are arithmetic processing units
that perform predetermined signal processing (arithmetic
processing) based on acquired information, and config-
ured by dedicated software and/or hardware. The target
state storage unit 12 and sound source storage unit 13
are areas where predetermined information is stored,
and configured by a storage medium such as a flash
memory or a hard disk.

(State estimation processing unit 11)

[0048] The state estimation processing unit 11 is
processing means that estimates the behavioral state of
the target animal 2 at the current moment (hereinafter
referred to as "current behavioral state") by arithmetic
processing based on the state information d1 relating to
the motion state of the target animal 2 transmitted from
the state information acquisition unit 3. A specific exam-
ple of processing where the state information d1 is infor-
mation relating to acceleration in the three-axis directions
will be described.
[0049] Fig. 2 is a schematic drawing of the change in
the information of acceleration in the Y direction of the
target animal 2 as one example of state information d1
transmitted from the state information acquisition unit 3.
The values of acceleration in the X direction and Z direc-
tion undergo temporal changes similarly to those of the
Y direction of Fig. 2.
[0050] The state estimation processing unit 11 cuts out
segments of a predetermined period of time t1 each from
the values of acceleration (ax, ay, az) regarding the X,
Y, and Z direction that is the state information d1. This
period of time t1 is 30 seconds, for example. Fig. 2 illus-
trates an example in which, when segments of a period
of time t1 each are cut out, each segment is cut out such
as to have a part overlapping, for a period of time t2, in
the window of the segment cut out immediately before.
This period of time t2 is 20 seconds, for example. The
period of time t1 of cut-out segments and the period of
time t2 of overlapping parts are merely examples.
[0051] The state estimation processing unit 11 extracts
maximum and minimum values from the respective val-
ues of acceleration (ax, ay, az) within the period of time
t1 of the cut-out segments for the process of estimating
the intensity of movement of the target animal 2. Further,
the state estimation processing unit integrates the re-
spective values of acceleration (ax, ay, az) within the
period of time t1 of the cut-out segments, and counts the
numbers of local maxima and minima for the process of
estimating the amount of activity in the movement of the
target animal 2.
[0052] Further, the state estimation processing unit 11
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performs an FFT (Fast Fourier Transform) process to the
respective values of acceleration (ax, ay, az) to extract
frequency characteristics regarding the movement of the
target animal 2. When the target animal 2 is performing
a repetitive action such as walking or running, the accel-
eration contains a characteristic frequency component,
so that a behavioral pattern can be identified based on
this frequency characteristic.
[0053] In performing each of the processes described
above, the state estimation processing unit 11 may per-
form a cut-off process to the respective values of accel-
eration (ax, ay, az) that have been obtained, based on a
judgment that values whose absolute values exceed a
predetermined threshold derive from a noise signal.
Moreover, for the similar purpose, the state estimation
processing unit may perform each of the processes de-
scribed above after passing the respective signals of ac-
celeration (ax, ay, az) that have been obtained through
a predetermined band pass filter.
[0054] In an alternative mode, if the respective accel-
erations (ax, ay, az) that have been obtained are data
without base line correction, the state estimation
processing unit 11 may compute the gravitational accel-
eration by decomposing each value of acceleration (ax,
ay, az) into the gravitational component and other com-
ponents, and estimate the inclination of the target animal
2 based on this computation results. From this estimation
result, for example, the behavior of the target animal 2,
such as whether it is about to crouch, lie down, or trying
to get up, is estimated.
[0055] The state estimation processing unit 11 per-
forms the processes illustrated above to estimate the be-
havioral state of the target animal 2 within the period of
time t1 of the cut-out segment, and quantifies the esti-
mation results based on predetermined rules.
[0056] The state estimation processing unit 11 repeats
the processes described above over a period of time t3
(of, e.g., 5 minutes) to obtain number sequences that
represent the quantified behavioral state of the target an-
imal 2 within the period of time t3. An averaging process
is performed to these number sequences, for example,
so that the behavioral state of the target animal in the
period of time t3 immediately before is represented as a
number.
[0057] The state estimation processing unit 11 stores
index values corresponding to specific behavioral states
beforehand, such as an index value i0 representing the
target animal 2 lying down completely and sleeping, and
index value i1 representing the animal jumping on end.
The state estimation processing unit 11 calculates the
ratio of the stored index value corresponding to a specific
behavioral state to the index value obtained by the arith-
metic processing described above to estimate the be-
havioral state of the target animal 2 in the period of time
t3 immediately before (current behavioral state). The "be-
havioral state" referred to herein may be evaluated by a
calmness index, for example, which indicates how calm
the target animal 2 is.

[0058] In the example described above, the process
of estimating the behavioral state of the target animal 2
based on the respective obtained values of acceleration
(ax, ay, az) for the period of time t1 each is repeated over
the period of time t3. Instead, the behavioral state of the
target animal 2 may be estimated by performing arithme-
tic processing collectively to the respective values of ac-
celeration (ax, ay, az) obtained in the entire period of time
t3.
[0059] Fig. 3 is an example of a flowchart that illustrates
a schematic overall process flow of the music providing
system 1. The process performed by the state estimation
processing unit 11 corresponds to step S1.

(Target state storage unit 12)

[0060] The target state storage unit 12 is storage
means that stores behavioral states aimed to be
achieved of the target animal 2 (hereinafter referred to
as "target behavioral state"). The target behavioral state
is the contents such as the target animal 2 being desired
to be very calm, or the target animal 2 being desired to
be excited, i.e., the behavioral state of the target animal
2 the pet owner (caretaker) of the target animal 2 desires.
This target behavioral state may be set discretely by the
caretaker, for example, or may be set automatically. In
the latter case, the target behavioral state may be set to
the content that is for making the target animal 2 very
calm, for example.
[0061] As illustrated in Fig. 4, when the operation ter-
minal 40 the caretaker owns is communicable with the
server 10 via the communication line 30, the caretaker
inputs information relating to the target behavioral state
of the target animal 2 from an information input unit 41
of the operation terminal 40, and this information, by be-
ing transmitted by the transmitting/receiving unit 42 to
the server 10, can be stored in the target state storage
unit 12 of the server 10. Here, general-purpose commu-
nication equipment such as smartphones or tablet PCs
may be used as the operation terminal 40. In this case,
this general-purpose communication equipment may be
configured to allow the information related to the target
behavioral state to be input via a dedicated application
installed therein.
[0062] A calmness index aimed to be achieved of the
target animal 2, for example, may be adopted as the tar-
get behavioral state. A more particular example would
be a 10-scale index, wherein the completely asleep state
is Calmness 10, while the excited, constantly barking
state is Calmness 1. In the case of the caretaker inputting
from the operation terminal 40, for example, the applica-
tion shows the behavioral state of the dog in multiple
levels on the screen, and allows the caretaker to select
a desired behavioral state, whereupon the calmness in-
dex corresponding to the behavioral state is output to the
server 10 and can be stored in the target state storage
unit 12.
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(Sound source storage unit 13, music information select-
ing unit 14)

[0063] The sound source storage unit 13 is storage
means that stores a plurality of pieces of music informa-
tion. The music information selecting unit 14 is process-
ing means that compares the target behavioral state
stored in the target state storage unit 12 described above
and the current behavioral state of the target animal 2
estimated in the process of step S1 described above by
the state estimation processing unit 11, and selects a
piece of specific music information dm by arithmetic
processing. The process performed by the music infor-
mation selecting unit 14 corresponds to step S2 to step
S4.
[0064] For example, in cases where both the target
behavioral state and the current behavioral state are
quantified based on the same index "calmness", the mu-
sic information selecting unit 14 calculates the difference
between both values to determine how far the behavioral
state of the target animal at the current moment is from
the target behavioral state. The index is not limited to the
degree of calmness given above. The states may be
quantified otherwise as long as the same index is used
so that both states are comparable.
[0065] The music information selecting unit 14 detects
the difference noted above as a "degree of divergence"
(step S2), and compares this degree of divergence with
a predetermined threshold (first threshold) (step S3). If
the degree of divergence is not equal to or less than this
threshold (No in step S3), the music information selecting
unit 14 selects a piece of specific music information dm
based on a plurality of pieces of music information stored
in the sound source storage unit 13 by the method to be
described later.
[0066] At this point, the specific music information dm
is not selected yet. Therefore, the description in the fol-
lowing presupposes that the target animal 2 is showing
a behavior that is largely deviated from the target behav-
ioral state, i.e., that the degree of divergence exceeds
the first threshold.
[0067] In this embodiment, the sound source storage
unit 13 stores a plurality of pieces of music information
associated with coordinate information of coordinates in
the feature space with different feature parameter axes.
Fig. 5 is a schematic drawing for describing coordinate
information of a piece of music.
[0068] In the example illustrated in Fig. 5, the music
information is classified based on coordinates formed by
evaluation values of seven types of feature parameters
(tempo YA, frequency band YB, tone color YC, melody
YD, harmony YE, rhythm YF, and sound pressure YG).
Namely, in this example, the music information is each
classified based on a coordinate position in the coordi-
nate space of seven dimensions.
[0069] In the example illustrated in Fig. 5, the music
information specified by music No. 0000001 has a value
a1 on the tempo YA axis, a value b1 on the frequency

band YB axis, a value c1 on the tone color YC axis, a
value d1 on the melody YD axis, a value e1 on the har-
mony YE axis, a value f1 on the rhythm YF axis, and a
value g1 on the sound pressure YG axis.
[0070] Here, the tempo YA axis corresponds to the
speed of this music information. For the value on the YA
axis, for example, the bpm value itself of this music in-
formation, or a value relative to a reference bpm, may be
adopted.
[0071] The frequency band YB axis corresponds to the
range between the minimum and maximum frequency
values of this music information. For the value on the
frequency band YB axis, for example, an intermediate
value or a mean value of the minimum and maximum
frequency values of this music information may be adopt-
ed.
[0072] The tone color YC axis corresponds to the dis-
tribution of frequencies and the varying state of frequen-
cies of this music information. For the value on the tone
color YC axis, for example, the frequency of appearance
(duration of appearance) of each frequency is extracted,
and a number of types of frequencies whose frequency
of appearance exceeds 1/2 of the maximum frequency
of appearance may be adopted.
[0073] The melody YD axis corresponds to the shape
of a linear contour formed by connecting the sound pitch-
es (sound heights). The value on the YD axis may be a
value corresponding to a type of the shape that is the
closest of a plurality of shapes classified beforehand.
[0074] The harmony YE axis corresponds to the con-
tinuity of vertical arrangement of notes. The value on the
YE axis may be, for example, a value obtained by inte-
grating the number of types of frequencies included in
the sound information of different frequencies and over-
lapping at the same timing over a play time.
[0075] The rhythm YF axis corresponds to a series of
sound durations. The value on the YF axis may be, for
example, the periodicity of a spectrum.
[0076] The sound pressure YG axis corresponds to the
volume of this music information. For the value on the
YG axis, for example, the dB (decibel) value itself of this
music information, or a value relative to a reference dB,
may be adopted.
[0077] A plurality of pieces of music information are
quantified for each of the seven feature parameters de-
scribed above, and stored in the sound source storage
unit 13 together with coordinate positions in the feature
space.
[0078] The music information selecting unit 14 detects
a degree of divergence of the target behavioral state
stored in the target state storage unit 12 from the current
behavioral state of the target animal 2, and selects a
piece of specific music information dm from the plurality
of pieces of music information stored in the sound source
storage unit 13 based on the degree of divergence. In
cases where the specific music information dm is to be
selected first, the music information selecting unit 14 may
select predefined music information (default music infor-

13 14 



EP 3 824 725 A1

9

5

10

15

20

25

30

35

40

45

50

55

mation) determined based on the content of the target
behavioral state as the specific music information dm.
[0079] Namely, the music information selecting unit 14
holds therein previously stored default music information
(more particularly, information that identifies this default
music information) to be selected as default music in ac-
cordance with the type of the target behavioral state, so
that default music information corresponding to the iden-
tification information can be read out from the sound
source storage unit 13 and selected as the specific music
information dm.
[0080] For example, in cases where the music that sup-
posedly has some effect of calming down dogs generally
(e.g., a music piece in commercially available healing
CDs for dogs) is already known, such music may be set
as the default music information.

(Music information output unit 15, Transmitting/receiving 
unit 19)

[0081] The music information output unit 15 is process-
ing means that reads out the specific music information
dm selected by the music information selecting unit 14
in a playable format from the sound source storage unit
13 and outputs the same. The transmitting/receiving unit
19 converts the specific music information dm output
from the music information output unit 15 into a mode
transmittable via the communication line 30 and outputs
the same to the speaker 5. This process corresponds to
step S5.
[0082] The speaker 5 converts the specific music in-
formation dm input from the server 10 into an acoustic
signal wm and outputs the same. This acoustic signal
wm is auditorily perceived by the target animal 2.

<Feedback loop>

[0083] When the target animal 2 recognizes the acous-
tic signal wm originating from the specific music informa-
tion dm, and when this music is one that has some psy-
chological effect on the target animal 2, the target animal
changes its behavioral pattern. On the other hand, if the
music is one that has no special psychological effect, the
target animal 2 is expected to hardly change its behav-
ioral pattern.
[0084] The state information acquisition unit 3 keeps
acquiring state information d1 relating to the motion state
of the target animal 2 described in the foregoing with
reference to Fig. 2 and transmits the information to the
server 10 all the time during the output of the specific
music information dm, i.e., during the time in which the
target animal 2 is made to hear the acoustic signal wm
output from the speaker 5. The state estimation process-
ing unit 11 estimates the current behavioral state based
on this state information d1 and outputs the results to the
music information selecting unit 14 (step S1).
[0085] The music information selecting unit 14 calcu-
lates a degree of divergence of the current behavioral

state output from the state estimation processing unit 11
from the target behavioral state stored in the target state
storage unit 12 by the method described above (step S2),
and compares the degree of divergence with the thresh-
old (first threshold) (step S3). The degree of divergence
being equal to or less than the first threshold (Yes in step
S3) at this point corresponds to the behavioral state
aimed to be achieved being substantially achieved as a
result of the target animal 2 having been made to hear
the acoustic signal wm based on the specific music in-
formation dm via the speaker 5 (step S5) and changed
its behavioral state. Therefore, in this case, the music
information selecting unit 14 carries out a process of
maintaining the specific music information dm that has
been selected immediately before (step S6). If, for ex-
ample, the degree of divergence stays equal to or less
than the first threshold over a predetermined period of
time, then the music information selecting unit 14 may
stop the selection of the specific music information dm.
In this case, the state in which the speaker 5 keeps out-
putting the acoustic signal wm is stopped.
[0086] On the other hand, if the degree of divergence
still exceeds the first threshold (No in step S3), it means
that the behavioral state aimed to be achieved has not
been achieved despite the target animal 2 having been
made to hear the acoustic signal wm based on the spe-
cific music information dm. In this case, the music infor-
mation selecting unit 14 carries out a process of changing
the specific music information dm from the one that has
been selected immediately before (step S4).
[0087] As a method of changing the specific music in-
formation dm, for example, a method of selecting specific
music information dm2 having a largely different value
of only one of the plurality of feature parameters de-
scribed above in comparison to the specific music infor-
mation dm1 selected immediately before may be adopt-
ed. Alternatively, for example, a method of selecting spe-
cific music information dm3 having values of the plurality
of feature parameters each different from that of the spe-
cific music information dm1 selected immediately before
may be adopted.
[0088] The former method may be applied, for exam-
ple, for evaluating the influence on the behavioral pattern
of the target animal 2 of specific music information dm2
that is close to the specific music information dm1 in
terms of the class and contents of music when some
effect of bringing the behavioral state of the target animal
2 closer to the target behavioral state has been observed
by selecting the specific music information dm1 immedi-
ately before while the effect was not sufficient. The latter
method may be applied, for example, for evaluating the
influence on the behavioral pattern of the target animal
2 of specific music information dm3 that is far from the
specific music information dm1 in terms of the class and
contents of music when hardly any effect of bringing the
behavioral state of the target animal 2 closer to the target
behavioral state has been observed by selecting the spe-
cific music information dm1 immediately before.
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[0089] When the specific music information dm select-
ed by the music information selecting unit 14 is changed,
the specific music information dm after the change is out-
put to the speaker 5 via the communication line 30 by
the similar method as described above. Thus an acoustic
signal wm different from the one immediately before is
output from the speaker 5 and heard by the target animal
2.
[0090] From then onwards, steps S1 to S5 are repeat-
ed by the similar method until the degree of divergences
becomes equal to or less than the first threshold. Namely,
the music providing system 1 automatically changes the
acoustic signals wm output from the speaker 5 until the
target animal 2 shows a behavioral state aimed to be
achieved. This allows for automatic control of the behav-
ioral pattern of the target animal 2 in consideration of the
individual characteristics of the target animal 2.
[0091] The server 10 may include a behavioral state
output unit 16 that outputs information regarding the cur-
rent behavioral state of the target animal 2 as illustrated
in Fig. 6. Based on the estimation results provided by the
state estimation processing unit 11, this behavioral state
output unit 16 changes the current behavioral state of
the target animal 2 corresponding to the estimation re-
sults into a format the caretaker is able to recognize, for
example, and outputs the same. This information is trans-
mitted to the operation terminal 40 via the communication
line 30. The caretaker can visually recognize the current
state of the target animal 2 by checking the display part
(not shown) of the operation terminal 40.
[0092] The server 10 may transmit the information re-
lating to the selected specific music information dm to
the operation terminal 40 via the communication line 30
during the time when the music information selecting unit
14 is selecting the specific music information dm. For
example, the music information output unit 15 may read
out the specific music information dm from the sound
source storage unit 13 in a playable format and transmit
the same to the speaker 5 and at the same time to the
operation terminal 40, too. In this case, the caretaker can
hear the same music from the operation terminal 40 si-
multaneously with the target animal 2. Alternatively, the
music information output unit 15 may transmit only the
information about the specific music information dm such
as the title and composer (identification information) to
the operation terminal 40 via the communication line 30.
In this case, the caretaker can recognize which music
the target animal 2 is hearing at the moment by letters
or image information through the operation terminal 40.

[Second embodiment]

[0093] Fig. 7 is a schematic block diagram illustrating
a configuration of a second embodiment of the music
providing system of the present invention. Below, only
differences from the first embodiment will be described.
[0094] The music providing system 1 illustrated in Fig.
7 does not include the server 10, as compared to the

music providing system 1 of the first embodiment. The
functional means of the server 10 of the music providing
system 1 of the first embodiment (state estimation
processing unit 11, target state storage unit 12, sound
source storage unit 13, music information selecting unit
14, and music information output unit 15) are each built
in the speaker 5. The acoustic signal output unit 51 illus-
trated in Fig. 7 is functional means of outputting an acous-
tic signal which the speaker 5 inherently includes.
[0095] In this case, the state information d1 relating to
the motion state of the target animal 2 obtained from the
state information acquisition unit 3 is output to the speak-
er 5, and the speaker 5 carries out the various processing
steps S1 to S6 described above.
[0096] While labelled as "speaker 5" for convenience
in Fig. 7, this speaker 5 includes an acoustic system con-
nected to the speaker 5 by a wired connection, or inte-
grated with the speaker 5.

[Other embodiments]

[0097] Other embodiments of the music providing sys-
tem according to the present invention will be described
below.
[0098] <1> While one case where the target animal 2
is a dog has been described in the embodiments above,
the target animal 2 the music providing system 1 is in-
tended for is not limited to dogs and may be other pet
animals than dogs such as cats, rabbits, birds, etc., or
livestock such as cows, horses, pigs, chickens, animals
kept in zoos, or rescued animals.
[0099] <2> In the embodiments described above, one
example is given where the music information stored in
the sound source storage unit 13 is classified based on
seven types of feature parameters. The number of types
of feature parameters need not be seven. For example,
there may be provided one type, or two types of feature
parameters. The same goes with the classification meth-
od, i.e., each music information may be classified based
on any musical elements including but not limited to the
elements described above (tempo, frequency band, tone
color, melody, harmony, rhythm, and sound pressure).
[0100] <3> In the embodiments described above, the
music information selecting unit 14 simply extracts a
piece of music information from a plurality of pieces of
music information stored in the sound source storage
unit 13 to select the specific music information dm in step
S4. The method of selecting the specific music informa-
tion dm is not limited to this. Namely, the specific music
information dm may be the information obtained by the
music information selecting unit 14 carrying out a process
of changing the tempo, frequency, tone color and the like
after extracting a piece of music information from the plu-
rality of pieces of music information stored in the sound
source storage unit 13. For example, in cases where the
behavioral pattern of the target animal 2 became signif-
icantly closer to the target behavioral state by the specific
music information dm selected in step S4 immediately
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before, musical elements thereof may slightly be altered.
[0101] <4> The state information acquisition unit 3 de-
scribed in the embodiments above acquires state infor-
mation relating to the motion state (e.g., acceleration in-
formation) of the target animal 2. In addition to the motion
state, information relating to a physiological state may
be acquired. For example, the state information acquisi-
tion unit 3 may include a sensor that acquires information
of at least one of pulses, brain waves, and an electrocar-
diogram of the target animal 2.
[0102] In this case, the state estimation processing unit
11 estimates the current behavioral state of the target
animal 2 based on the state information d1 including in-
formation relating to a physiological state in addition to
the motion state of the target animal 2 described above.
[0103] <5> In the embodiments described above, one
example is given in which there is one target animal 2.
The music providing system 1 can be applied to cases
where a plurality of target animals 2 are present. While
the following description presupposes that a common tar-
get behavioral state is set for all the target animals 2,
similar arithmetic processing is possible even when dif-
ferent target behavioral states are discretely set for the
target animals 2.
[0104] In this case, state information acquisition units
3 are set for discrete target animals 2 (2a, 2b,...), and
state information d1 (d1a, d1b,...) acquired from each
target animal 2 is output to the state estimation process-
ing unit 11. The state estimation processing unit 11 es-
timates the current behavioral state of each target animal
2 (2a, 2b,...) based on each state information di.
[0105] The music information selecting unit 14 com-
pares the target behavioral state stored in the target state
storage unit 12 and the current behavioral state of each
target animal 2 (2a, 2b,...) estimated by the state estima-
tion processing unit 11, and detects a degree of diver-
gence. For example, the music information selecting unit
14 carries out a process of selecting (changing) the spe-
cific music information dm for all the target animals 2 (2a,
2b,...) if the degree of divergence α (αa, αb,...) is not
equal to or less than the first threshold. Alternatively, the
music information selecting unit 14 carries out a process
of selecting (changing) the specific music information dm
if a total value of the degrees of divergence α (αa, αb,...)
regarding all the target animals 2 (2a, 2b,...) is not equal
to or less than a predetermined threshold (second thresh-
old).
[0106] From then on, steps S1 to S5 are executed re-
peatedly similarly as described above. This way, a plu-
rality of target animals 2 can be brought closer to a target
behavioral state automatically.
[0107] <6> As illustrated in Fig. 8, the state information
acquisition unit 3 may be configured to be capable of
communicating directly with the server 10 via the com-
munication line 30. In this case, the state information ac-
quisition unit 3 transmits the state information d1 directly
to the server 10 without using the communication device
60.

[0108] <7> In the present invention, the music infor-
mation stored in the sound source storage unit 13 may
contain any sound information and is not limited to spe-
cific genres in the musical sense. For example, single
tone sounds, natural sounds such as those of waves and
winds, general living noises such as footsteps of the pet
owner or clicking sounds of switches, or voices of humans
including the pet owner among others, or of other ani-
mals, could also be used.
[0109] <8> In the embodiments described above, the
state information acquisition unit 3 that is an acceleration
sensor for example is attached to the target animal 2 so
that the state information relating to the motion state of
the target animal 2 is acquired. Instead, the state infor-
mation acquisition unit 3 may be installed in a position
away from the target animal 2, when acquiring the state
information relating to the motion state of the target an-
imal 2. Fig. 9 is a schematic illustration similar to Fig. 1
of an example in which the state information acquisition
unit 3 is configured by a camera capable of taking pictures
of inside of the region of presence 20 of the target animal
2.
[0110] In the music providing system 1 illustrated in
Fig. 9, the state information acquisition unit 3 that is a
camera transmits motion picture information of the target
animal 2 to the server 10 directly or via the communica-
tion device 60 as the state information d1 relating to the
motion state of the target animal 2. The state estimation
processing unit 11 provided in the server 10 calculates
the speed or acceleration in each direction of the target
animal 2 by time-sharing analysis over a predetermined
time of the state information d1 that is the motion picture
information, and estimates the behavioral state of the
target animal 2 by a method similar to that of the first
embodiment described above, for example.
[0111] Another approach the state estimation process-
ing unit 11 provided in the server 10 may adopt is to
perform image analysis over a predetermined time of the
state information d1 that is the motion picture information,
to determine whether or not the target animal 2 is main-
tained in a specific state continuously over a specific pe-
riod of time. More specifically, the state estimation
processing unit 11 analyzes information such as whether
or not the (face or body of the) target animal 2 is contin-
uously at a distance of not more than a predetermined
threshold from the ground of the region of presence 20,
or whether the part of the target animal 2 being imaged
by the state information acquisition unit 3 that is a camera
is the belly side or the back side, and so on. Namely, the
state estimation processing unit 11 provided in the server
10 may extract a duration of time that the target animal
2 has kept its state (posture) from the state information
d1 that is motion picture information and estimate the
behavioral state of the target animal 2. In this case, the
state estimation processing unit 11 may contain, previ-
ously stored therein, behavioral states of the target ani-
mal 2, states (postures) of the target animal 2 and a spe-
cific duration of time as the basis of the determination.
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[0112] <9> In the embodiments above, one case is de-
scribed wherein the music providing system 1 is operated
to get the target animal 2 to hear the specific music in-
formation dm that was automatically selected to bring the
behavioral state of the target animal 2 closer to the target
behavioral state when primarily the caretaker is absent
from the region of presence 20 of the target animal 2.
Instead, the music providing system 1 may be turned on
when the caretaker is present inside the region of pres-
ence 20 of the target animal 2.
[0113] In this case, the state information acquisition
unit 3 need not necessarily be configured to acquire the
state information of the target animal 2 continuously. For
example, the caretaker may bring the state information
acquisition unit 3 that is an acceleration sensor or the
like closer to the target animal 2 at any time to acquire
the state information of the target animal. In this case, a
smartphone that has a sensor function, or a handheld
sensor, for example, may be used as the state informa-
tion acquisition unit 3.
[0114] <10> The server 10 of the music providing sys-
tem 1 may perform arithmetic processing based on state
information d1 acquired from a plurality of types of state
information acquisition units 3 to determine the specific
music information dm. For example, the state information
acquisition unit 3 that is an acceleration sensor attached
to the target animal 2 as described with reference to Fig.
1, and the state information acquisition unit 3 that is a
camera capable of taking images of inside of the region
of presence 20 of the target animal 2 as described with
reference to Fig. 9 may be used in combination.
[0115] A yet another example would be to install a state
information acquisition unit 3 that is a mat with a built-in
sensor function within the region of presence 20 of the
target animal 2, to allow the state information d1 of the
target animal 2 positioned on this mat to be transmitted
to the server 10. In this case, the mat may include a sen-
sor capable of detecting the weight for each coordinate
position on the mat, and additionally, a built-in sensor
that detects the heartbeat of the target animal 2 present
on the mat.
[0116] <11> As illustrated in Fig. 4, when the operation
terminal 40 the caretaker owns is communicable with the
server 10 via the communication line 30, the operation
terminal 40 may be configured to allow the caretaker to
input information relating to attributes of the target animal
2 such as the type (e.g., dog type) or age of the target
animal 2 from the information input unit 41 of the opera-
tion terminal 40.
[0117] Moreover, the music information selecting unit
14 in the server 10 may contain, previously stored therein,
default music information for each attribute of target an-
imals 2. In this case, default music information corre-
sponding to the attribute of the target animal 2 transmitted
from the operation terminal 40 is selected by the music
information selecting unit 14, and output from the speaker
5. After that, each process of the steps S1 to S5 is re-
peatedly executed. Namely, this configuration can short-

en the time required for getting the target animal 2 to
assume the behavioral state aimed to be achieved, be-
cause default music information that supposedly has an
effect of calming down for example is already stored for
each attribute of the target animal 2.
[0118] The music information selecting unit 14 may up-
date the stored default music information at any suitable
time. When it is determined on the server 10 side that
the degree of divergence of the current behavioral state
of the target animal 2 from the target behavioral state is
equal to or less than the first threshold (Yes in step S3),
it is likely that the specific music information dm being
selected at this time point is also effective to another tar-
get animal 2 of the same attribute as that of this target
animal 2. Therefore, the server 10 may store the specific
music information dm that is being selected at the time
point when the degree of divergence of the current be-
havioral state of the server 2 from the target behavioral
state has become equal to or less than the first threshold
in association with the information relating to the at-
tributes of target animals 2 in the music information se-
lecting unit 14. Furthermore, when the same specific mu-
sic information dm has been associated with target ani-
mals 2 of the same attribute a predetermined number of
times or more, the server 10 may update default music
information corresponding to the target animal 2 having
this attribute to this specific music information dm. This
way, the time required for getting the target animal 2 to
assume the behavioral state aimed to be achieved can
be shortened even more.
[0119] Where the music providing system 1 does not
include the server 10, as illustrated in Fig. 7, the system
may be configured to allow the information processed in
the speaker 5 to be transmitted to outside the music pro-
viding system 1 automatically or by the operation of the
user for the purpose of allowing the system to learn music
information that has some effect on the target animal 2
(default music information).
[0120] <12> In the embodiments described above, one
example is given where the target behavioral state is the
degree of calmness of the target animal 2. Instead, a
state defined by the caretaker may be set as the "target
behavioral state". For example, a "happy state" of the
target animal 2 may be set as the target behavioral state.
One example of this method is described below.
[0121] The caretaker keeps the music providing sys-
tem 1 on when the caretaker is present inside the region
of presence 20 with the target animal 2. Since the care-
taker knows the target animal 2 much better than the
music providing system 1 (server 10), the caretaker can
understand whether or not the target animal 2 is enjoying
itself. Therefore, at some point when the caretaker judges
that the target animal 2 is enjoying itself, the caretaker
stores this state as a "registered state" in the server 10.
In one method whereby this can be achieved, for exam-
ple, an operator that allows "registration of a state" may
be displayed on the screen of the operation terminal 40,
the associated information being transmitted to the serv-
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er 10 when the caretaker operates this operator. The
state of the target animal 2 at the current moment (here,
"happy state") is stored in the server 10 at this point.
[0122] More particularly, in the server 10, a segment
of the state information d1 of the target animal 2 over a
predetermined period before and after the time point
when information requesting "registration of a state" is
transmitted from the operation terminal 40 is cut out and
stored. After that, in the server 10, tendencies appearing
in the cut-out segment of state information d1 are extract-
ed, and the extracted tendencies are associated with the
registered behavioral state. For example, when the be-
havioral state the caretaker wishes to register this time
is a "happy state", the server 10 associates the informa-
tion relating to the tendencies that appear in the cut-out
segment of the state information d1 with the "happy state"
of the target animal 2 and registers the same.
[0123] After the behavioral state defined by the care-
taker has been thus defined on the side of the server 10,
when the caretaker wishes to entertain the target animal
2 using the music providing system 1, the caretaker sets
the target behavioral state to "happy state". Namely, the
target state storage unit 12 stores the "happy state" as
the behavioral state of the target animal 2 aimed to be
achieved.
[0124] After that, processes similar to the steps S1 to
S5 described above are performed, i.e., the music infor-
mation selecting unit 14 carries out the process of se-
lecting specific music information dm until the degree of
divergence of the behavioral state of the target animal 2
at the current moment from the target behavioral state
(happy state) becomes equal to or less than the first
threshold.
[0125] The tendencies that appear in the state infor-
mation d1 to be associated with the behavioral state de-
fined by the caretaker in this way may be automatically
learned by the server 10 for each attribute of the target
animal 2. Namely, when each caretaker registers a be-
havioral state of the target animal 2 to the server 10, the
caretaker registers an attribute of the target animal 2,
too. The server 10 extracts and stores tendencies that
appear in the state information d1 that indicates the same
behavioral state that is the "happy state" for target ani-
mals 2 having the same attribute. This way, types of be-
havioral states the caretaker wishes to get the target an-
imal 2 to assume by means of the music providing system
1 can be increased.

DESCRIPTION OF REFERENCE SIGNS

[0126]

1 Music providing system
2 Target animal
3 State information acquisition unit
5 Speaker
10 Server
11 State estimation processing unit

12 Target state storage unit
13 Sound source storage unit
14 Music information selecting unit
15 Music information output unit
16 Behavioral state output unit
19 Transmitting/receiving unit
20 Region of presence of target animal
30 Communication line
40 Operation terminal
41 Information input unit
42 Transmitting/receiving unit
51 Acoustic signal output unit
60 Communication device
61 Transmitting/receiving unit
dm Specific music information
wm Acoustic signal

Claims

1. A music providing system for a non-human animal,
comprising:

a state information acquisition unit that acquires
state information relating to a motion state of a
target animal that is a non-human animal;
a state estimation processing unit that esti-
mates, from the state information, a current be-
havioral state that is a behavioral state of the
target animal at a current moment by arithmetic
processing;
a target state storage unit that stores information
relating to a target behavioral state that is a be-
havioral state aimed to be achieved of the target
animal;
a sound source storage unit that stores a plural-
ity of pieces of music information;
a music information selecting unit that detects a
degree of divergence of the current behavioral
state from the target behavioral state by arith-
metic processing, and selects a piece of specific
music information based on the plurality of piec-
es of music information stored in the sound
source storage unit by arithmetic processing;
and
a music information output unit that outputs the
specific music information to a speaker provided
within a region where the target animal is
present via wireless or wired communication,
wherein the music information selecting unit car-
ries out a process of selecting a different piece
of the specific music information until the degree
of divergence becomes equal to or less than a
predetermined first threshold.

2. The music providing system for a non-human animal
according to claim 1,
wherein
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the plurality of pieces of music information are stored
in the sound source storage unit in association with
coordinate information of coordinates in a feature
space with feature parameter axes, and
when a degree of divergence of the current behav-
ioral state of the target animal from the target behav-
ioral state is detected for a first time, the music in-
formation selecting unit selects default music infor-
mation corresponding to the coordinate information,
with each of the preset feature parameters indicating
a default value, in accordance with the target behav-
ioral state as the specific music information.

3. The music providing system for a non-human animal
according to claim 2, wherein, after selecting the de-
fault music information, until the degree of diver-
gence becomes equal to or less than the first thresh-
old, the music information selecting unit repeats a
process of selecting the specific music information
having a different value of at least one of the feature
parameters from that of the specific music informa-
tion that was selected immediately before.

4. The music providing system for a non-human animal
according to any one of claims 1 to 3, wherein the
feature parameters include at least one or more of
a tempo, frequency band, tone color, melody, har-
mony, rhythm, and sound pressure of the music in-
formation.

5. The music providing system for a non-human animal
according to any one of claims 1 to 4, wherein
the state information includes information relating to
acceleration in multiple directions of the target ani-
mal, and
the state estimation processing unit carries out a pre-
determined process including a process of integrat-
ing values based on the acceleration of the target
animal over a predetermined period of time to cal-
culate an index, and estimates the current behavioral
state based on a ratio of the index to a specific index
corresponding to a predetermined behavioral state.

6. The music providing system for a non-human animal
according to any one of claims 1 to 5, wherein, where
there is a plurality of the target animals, the music
information selecting unit carries out a process of
selecting a different piece of the specific music in-
formation until the degree of divergence regarding
all of the target animals becomes equal to or less
than the first threshold, or, until a total value of the
degrees of divergence regarding discrete ones of
the target animals becomes equal to or less than a
predetermined second threshold.

7. The music providing system for a non-human animal
according to any one of claims 1 to 6, further com-
prising:

a server that includes the state estimation
processing unit, the target state storage unit, the
sound source storage unit, the music informa-
tion selecting unit, and the music information
output unit; and
the speaker provided within a region where the
target animal is present,
wherein when the server acquires the state in-
formation via wireless communication from the
state information acquisition unit, which is con-
figured to include a sensor provided in contact
with the target animal, or configured to be capa-
ble of taking a picture of the target animal from
a position away from the target animal,
the server outputs the state information to the
state estimation processing unit, and
when the music information selecting unit se-
lects the specific music information, the server
outputs the specific music information to the
speaker via wireless communication.

8. The music providing system for a non-human animal
according to claim 7,
wherein
the server includes a setting information receiving
unit, and
when information relating to the target behavioral
state is input via wireless communication from an
operation terminal of a caretaker of the target animal,
the setting information receiving unit outputs the in-
put information relating to the target behavioral state
to the target state storage unit.

9. The music providing system for a non-human animal
according to claim 8, wherein the server includes a
behavioral state output unit that outputs information
regarding the current behavioral state of the target
animal to the operation terminal via wireless com-
munication.

10. The music providing system for a non-human animal
according to claim 8 or 9, wherein the music infor-
mation output unit outputs at least one of the specific
music information itself selected by the music infor-
mation selecting unit and identification information
for identifying the specific music information to the
operation terminal via wireless communication.
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