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ROBOT PROVIDING HEALTH SUPPORT
WITH COMMUNICATION, ROBOT
CONTROL METHOD, AND
NON-TRANSITORY RECORDING MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Japanese
Patent Application No. 2016-186083, filed on Sep. 23, 2016,
the entire disclosure of which is incorporated by reference
herein.

FIELD

[0002] This application relates generally to a robot pro-
viding health support with communication, a robot control
method, and a non-transitory recording medium.

BACKGROUND

[0003] Technologies relating to robots that provide health
support while communicating with a predetermined object
like a user are widely known. For example, Unexamined
Japanese Patent Application Kokai Publication No. 2003-
284695 discloses a pet robot that collects biometric infor-
mation from the predetermined object by periodically per-
forming an action of intentionally prompting the
predetermined object to touch a touch surface in which a
biometric measurement device is built, and reporting the
predetermined object of a diagnostic result based on the
collected biometric information by voice.

SUMMARY
[0004] A robot according to an aspect of a present inven-
tion includes:
[0005] an obtainer configured to obtain biometric infor-

mation of a predetermined object in accordance with a touch
by the predetermined object to the robot without requesting
the predetermined object to touch the robot, the biometric
information being obtained by the touch of the predeter-
mined object;

[0006] a determiner configured to determine the biometric
information obtained by the obtainer; and

[0007] a controller configured to control the robot based
on a determined result by the determiner.

[0008] A robot control method according to another aspect
of the present invention includes:

[0009] obtaining biometric information of a predeter-
mined object in accordance with a touch by the predeter-
mined object to the robot without requesting the predeter-
mined object to touch the robot, the biometric information
being obtained by the touch of the predetermined object;

[0010] determining the obtained biometric information;
and
[0011] controlling the robot based on a determined result

by the determination on the biometric information.

[0012] A non-transitory computer readable recording
medium according to the other aspect of the present inven-
tion has stored therein a program that causes a computer to
accomplish a robot control function, the program causing
the computer of the robot to:

[0013] obtain biometric information of a predetermined
object in accordance with a touch by the predetermined
object to the robot without requesting the predetermined
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object to touch the robot, the biometric information being
obtained by the touch of the predetermined object:

[0014] determine the obtained biometric information; and
[0015] control the robot based on a determined result by
the determination on the biometric information.

[0016] Additional objects and advantages of the invention
will be set forth in the description which follows, and in part
will be obvious from the description, or may be learned by
practice of the invention. The objects and advantages of the
invention may be realized and obtained by means of the
instrumentalities and combinations particularly pointed out
hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate
embodiments of the invention, and together with the general
description given above and the detailed description of the
embodiments given below, serve to explain the principles of
the invention.

[0018] FIG. 1A is a front external view of a robot accord-
ing to an embodiment of the present disclosure;

[0019] FIG. 1B is a rear external view of the robot
according to the embodiment of the present disclosure;
[0020] FIG. 2 is a block diagram illustrating a functional
structure of the robot;

[0021] FIG. 3 is a diagram illustrating an example of a
determining criterion table;

[0022] FIG. 4 is a diagram illustrating an example of a
corresponding action determining table;

[0023] FIG. 5 is a diagram illustrating an example of a
measurement record table;

[0024] FIG. 6 is a diagram illustrating an example of a
touch maintaining action determining table;

[0025] FIG. 7 is a flowchart illustrating a flow of a touch
corresponding action process;

[0026] FIG. 8 is a flowchart illustrating a flow of a touch
requesting action process; and

[0027] FIG. 9 is a flowchart illustrating a flow of a touch
maintaining action process.

DETAILED DESCRIPTION

[0028] A robot according to an embodiment of the present
disclosure will be described below with reference to the
figures.

[0029] A robot 100 according to the embodiment of the
present disclosure obtains a measured value of a vital sign as
biometric information from a predetermined object in
response to a touch by the predetermined object, and assists
the predetermined object so as to maintain and improve a
health state thereof to a normal condition. In this case, a
typical predetermined object is a human, but may be various
animals to be kept as pets. In addition, the health state is
generally a physical state and a psychological state that can
be determined or estimated based on the measured values of
vital signs.

[0030] As illustrated in FIGS. 1A and 1B, the robot 100
has a three-dimensional shape imitating a small dog in
appearance. In addition, the exterior components of the
robot 100 are mainly formed of a metallic material, and a
resin material having thermal conductivity. The robot 100
includes a head 101, a body 102, a pair of right and left
hands 107, a pair of right and left legs 108, and a tail 109.
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In addition, the head 101 has a pair of right and left ears 103,
a pair of right and left eyes 104, a nose 105, and a mouth
106. The mouth 106 employs a general mechanism that
changes the shape of an opening provided in the lower
portion of the head 101, and shows various expressions by
changing the shape of the opening.

[0031] As illustrated in FIG. 2, the robot 100 functionally
includes a controller 111, a determiner 112, a sensor set 113,
a memory 114, a movement mechanism 115, a movable
mechanism 116, a temperature adjuster 117, a sound output
part 118, a display 119, an operation receiver 120, a com-
municator 121, and a power supply 122. These components
are electrically connected to each other via a bus line or the
like.

[0032] The controller 111 controls the whole operation of
the robot 100. The controller 111 is accomplished by a
microcomputer that includes a central processing unit
(CPU), a read only memory (ROM), and a random access
memory (RAM). The controller 111 controls the action of
each component of the robot 100 by causing the CPU to read
action programs stored in the ROM and to execute the
programs on the RAM.

[0033] By executing the action programs, the controller
111 generates a control signal for moving the robot 100
based on, for example, various data obtained from the sensor
set 113, and transmits the control signal to the movement
mechanism 115, thereby controlling the movement action of
the robot 100.

[0034] In addition, by executing the action programs, the
controller 111 determines whether or not the measured value
of vital signs as the biometric information of the predeter-
mined object can be obtained via the sensor set 113 in
response to, for example, the touch by the predetermined
object (determination on obtainment of the biometric infor-
mation). Hence, the controller 111 functions as a judgement
part.

[0035] Still further, the controller 111 accomplishes the
function corresponding to the determiner 112 by executing
the action programs.

[0036] The determiner 112 determines various states, such
as physical and mental condition of the predetermined object
and status of the robot 100, based on the various data
obtained from the sensor set 113. For example, the deter-
miner 112 sets a determining criterion based on the mea-
sured value of the vital sign obtained as the biometric
information of the predetermined object from the sensor set
113, and determines a compared result between this deter-
mining criterion and the measured value of the vital sign
obtained at the present time. In addition, the determiner 112
detects a change in the motion of the robot 100 and the
direction thereof based on, for example, detection data by an
acceleration sensor and an angular velocity sensor in the
sensor set 113, and determines the status of the robot 100.
[0037] Note that the controller 111 and the determiner 112
may be accomplished by a single microcomputer or may be
individually accomplished by individual microcomputers.
[0038] The sensor set 113 obtains various kinds of infor-
mation (physical quantity) indicating the internal status and
external status of the robot 100, converts such information
into a predetermined signal as appropriate, and supplies the
to the controller 111. The sensor set 113 includes various
sensors, such as a vital sensor that measures the vital sign
which is a sign indicating the life sustainment, the accel-
eration sensor and the angular velocity sensor that measure
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motion and direction of the robot 100, a distance sensor that
measures the distance between the robot 100 and the pre-
determined object, a temperature sensor that measures the
surface temperature of the exterior component of the robot
100, and an image sensor to grasp the external situation of
the robot 100, and a microphone that collects sounds. In this
embodiment, the vital sensor measures a body temperature,
a pulse, and a blood pressure in accordance with the touch
by the predetermined object, and outputs these measured
values to the controller 111 as the biometric information of
the predetermined object. The vital sensor and the tempera-
ture sensor are disposed in the head 101, the body 102, and
the hand 107. In addition, the acceleration sensor and the
angular velocity sensor are disposed on the body 102, the
distance sensor and the image sensor are disposed on the
head 101 near the eye 104, and the microphone is disposed
in the ear 103, as appropriate. Hence, the sensor set 113
functions as an obtainer that obtains the biometric informa-
tion, and the like, of the predetermined object.

[0039] The memory 114 stores various data necessary for
the controller 111 to control each component of the robot
100. The memory 114 includes, for example, a non-volatile
memory device, such as a flash memory or a hard disk drive
(HDD). The memory 114 stores, for example, a determining
criterion table, a corresponding action determining table, a
measurement record table, and a touch maintaining action
determining table in respective predetermined memory
areas.

[0040] The determining criterion table illustrated in FIG.
3 is a table that sets a criterion for determining the measured
value of the vital sign. The controller 111 (determiner 112)
sets each numerical value in the determining criterion table
based on the measured value of the vital sign obtained from
the vital sensor of the sensor set 113. The determining
criterion table is constructed so as to associate numerical
data that is “average value”, “upper limit threshold”, “lower
limit threshold” with each item of “vital sign” (the body
temperature, the pulse, and the blood pressure). The numeri-
cal value of the blood pressure indicates each numerical
value of maximum blood pressure (systolic blood pressure)
indicated when the heart contracts, and minimum blood
pressure (diastolic blood pressure) indicated when the heart
expands.

[0041] The “average value” is an average value of mul-
tiple measured values for each item of the vital signs. The
“upper limit threshold” and “lower limit threshold” are limit
values for the allowable range as the measured values of the
vital signs. The “upper limit threshold” and the “lower limit
threshold” are set based on the average value, and are
automatically calculated by, for example, multiplying the
average value by a predetermined ratio (for example, 1.05 in
the case of the upper limit threshold, and 0.95 in the case of
the lower limit threshold). These determining criteria are
calculated and updated every time the measured value of
vital signs is obtained by a predetermined number of times.
Note that these determining criteria may be calculated and
updated every time a predetermined time has elapsed regard-
less of the number of obtainments of the measured values.

[0042] The corresponding action determining table illus-
trated in FIG. 4 is a table that sets a corresponding action to
be executed by the robot 100 in accordance with the touch
by the predetermined object. The corresponding action
determining table associates pieces of data with each other
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which are “determined result” and “corresponding action”
for each item of the vital sign.

[0043] The “determined result” is a compared result
between the measured value of the vital sign obtained at the
present time with each numerical value of the “upper limit
threshold” and the “lower limit threshold” in the determin-
ing criterion table illustrated in FIG. 3, and is classified into
“within normal range”, “exceeding upper limit threshold”,
and “exceeding lower limit threshold”. “within normal
range” indicates that the measured value of the vital sign
obtained at the present time falls into the range (normal
range) between the upper limit threshold and the lower limit
threshold, and indicates the normal condition. “Exceeding
upper limit threshold” indicates that the measured value of
the vital sign obtained at the present time exceeds the upper
limit threshold. “Exceeding lower limit threshold” indicates
that the measured value of the vital sign obtained at the
present time exceeds the lower limit threshold.

[0044] The “corresponding action” is the details of an
action to be executed in accordance with the touch by the
predetermined object. Multiple actions are prepared for each
determination result in the “corresponding action”. For
example, as illustrated in FIG. 3, as for the determined result
“within normal range” regarding the item” body tempera-
ture” of the “vital sign”, the “corresponding actions” that are
“shaking the tail more” and “nodding” are set. In addition,
an identification code (“MR 1117 or the like) for identifying
such the action is assigned to each corresponding action.
[0045] For example, when the determination result for the
item “body temperature” is “exceeding upper limit thresh-
old” and the selected corresponding action is “decreasing
temperature”, the controller 111 refers to the temperature
data of the temperature sensor in the sensor set 113, and
transmits a control signal to the temperature adjuster 117 so
as to cool down the exterior component of the robot 100 by
a Peltier element. Moreover, when, for example, the deter-
mination result for the item “body temperature” is “exceed-
ing lower limit threshold”, and the selected corresponding
action is “increasing temperature”, the controller 111 refers
to the temperature data of the temperature sensor in the
sensor set 113, and transmits a control signal to the tem-
perature adjuster 117 so as to warm up the exterior compo-
nent of the robot 100 by a heater.

[0046] When the determined result is “exceeding upper
limit threshold” or “exceeding lower limit threshold”, an
action of reporting the predetermined object of the determi-
nation result (for example, “reporting that the blood pressure
is high”) is set as the “corresponding action”, but this
reporting action may be set so as to also present any
improved behavior (for example, prompting a deep breath).
In addition, weighting may be assigned to each action by, for
example, assigning a different determining ratio to each
corresponding action.

[0047] When, for example, the determination result for the
item “blood pressure” is “exceeding upper limit threshold”,
and the corresponding action is “reporting that the blood
pressure is high”, the controller 111 controls the sound
output part 118 and the display 119 so as to report the
measured value of the blood pressure and the improved
behavior by sound and text. In this manner, the controller
111, the sound output part 118, and the display 119 function
as a reporter.

[0048] The measurement record table illustrated in FIG. 5
is a table that summarizes a touch date and time by the
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predetermined object, the measurement of the vital sign of
the predetermined object, the cotresponding action executed
by the robot 100, and the like in time series. As illustrated
in FIG. 5, the contact history table stores respective pieces
of data in association with each other which are “touch date
and time”, “touch part”, “action mode”, the “body tempera-
ture”, “pulse”, “blood pressure”, “determined result”, and
“various actions”.

[0049] The “touch date and time” indicates the date and
the time at which the touch by the predetermined object was
detected. The “touch part” is a part of the robot 100 capable
of detecting the touch by the predetermined object, and is
classified into three parts that are “head”, “body”, and
“hand”. Expected ways of the touch by the predetermined
object are, for example, a hand of the predetermined object
is placed on the upper surface of the head 101, the lower
portion of the head 101 (near the lower part of a jaw) is
rubbed, the body 102 is held and lifted, the body 102 is
folded, and the hand 107 is held.

[0050] The “action mode” indicates a type of the action
mode when the action relative to the touch by the predeter-
mined object is executed. The robot 100 executes the action
relative to the touch by the predetermined object in a
different action mode in accordance with the obtainment
situation of the vital sign. As for this action mode, for
example, a normal action mode and a touch maintaining
action mode are prepared. Normally, the action mode is set
to be the normal action mode. At this time, for example, the
robot 100 stops the motion of the touch part as the action
relative to the touch by the predetermined object. Con-
versely, when a phenomenon such that the vital sign cannot
be obtained due to the insufficient time of the touch by the
predetermined object occurs, the action mode is set and
changed from the normal action mode to the touch main-
taining action mode. At this time, the robot 100 performs a
touch maintaining action to be described later. In the mea-
surement record table illustrated in FIG. 5, “normal” indi-
cates the normal action mode, and “maintain” indicates the
touch maintaining action mode.

[0051] The ‘“body temperature”, the “pulse”, and the
“blood pressure” indicate the measured values of the respec-
tive items of the vital sign obtained in accordance with the
touch by the predetermined object. The “various actions”
indicate various actions performed by the robot 100, and the
respective identification codes are stored in the order of a
first touch maintaining action, a second touch maintaining
action, and the corresponding action to be described later.

[0052] The measurement record table is updated every
time the measured value of the vital sign is obtained in
accordance with the touch by the predetermined object.

[0053] The touch maintaining action determining table
illustrated in FIG. 6 is a table that sets the touch maintaining
action to be executed when the action mode relative to the
touch by the predetermined object is the touch maintaining
action mode. In this case, in order to obtain an effective
measured value from the vital sensor, a touch time (time
from the start of touch to the end thereof) that is longer than
the time (necessary measurement time) necessary for the
measurement by the vital sensor should be ensured. Hence,
the robot 100 executes the touch maintaining action as an
action for maintaining the predetermined object to touch the
robot 100 as long as possible. The touch maintaining action
determining table associates respective pieces of data with
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each other which are “first touch maintaining action” and
“second touch maintaining action” for each “touch part”.
[0054] The “touch part” is consistent with the “touch part”
in the corresponding action table described above. The “first
touch maintaining action” indicates an action to be executed
to maintain the predetermined object to touch when the
action mode relative to the touch by the predetermined
object is the touch maintaining action mode. The “second
touch maintaining action” indicates an action to be executed
instead of the first touch maintaining action when the touch
by the predetermined object is expected and is likely to be
released during the execution of the first touch maintaining
action. In addition, each corresponding action is assigned
with an identification code (for example, “MC111”) to
identify the action.

[0055] As illustrated in FIG. 6, as for the “first touch
maintaining action”, actions to welcome the touch by the
predetermined object, such as “slowly stopping the motion
of the head or the hand” or “gradually changing to a pleasing
expression”, are set. In addition, as for the “second touch
maintaining action”, an action for requesting the predeter-
mined object to maintain the touch, such as “moving so as
to approach the predetermined object” or “outputting a
sound to prompt the predetermined object to maintain the
touch (for example, outputting a voice like “keep holding™),
is set. In addition, in the case in which “outputting sound to
prompt the predetermined object to maintain the touch” is
selected as the second touch maintaining action, in addition
to the sound output, the controller 111 may control the
display 119 to display a message (text) prompting the
predetermined object to maintain the touch.

[0056] The movement mechanism 115 is a part to move
the robot 100. The movement mechanism 115 includes a pair
of right and left wheels provided at the respective bottoms
of the pair of right and left legs 108 of the robot 100, a motor
that rotates and drives the pair of right and left wheels, and
a drive circuit that drives and controls the motor. In accor-
dance with the control signal received from the controller
111, the drive circuit supplies drive pulse signals to the
motor. The motor rotates and drives the pair of right and left
wheels to move the robot 100 in accordance with the drive
pulse signals. Thus, the movement mechanism 115 functions
as an action part that moves the robot 100. Note that the
number of motors is optional as long as the pair of left and
right wheels is configured to be independently rotated and
driven and the robot 100 can move forward, backward, turn,
accelerate and decelerate. For example, the pair of right and
left wheels may be driven by a single motor and by provid-
ing a linkage mechanism and a steering mechanism. In
addition, the number of drive circuits can be changed as
appropriate in accordance with the number of motors.
[0057] The movable mechanism 116 is a part that per-
forms a predetermined motion under the control by the
controller 111. The movable mechanism 116 includes driven
members such as the head 101, the hands 107, the legs 108,
and the tail portion 109, driving members, such actuators to
drive the driven members, and a drive circuit that drives and
controls the driving members. Under the control by the
controller 111, the movable mechanism 116 causes the drive
member to drive the driven member in accordance with the
drive signal supplied from the drive circuit, thereby per-
forming actions, such as moving the hands and legs, and
swinging the head up and down, and right and left. Hence,
the movable mechanism 116 functions as an action part to
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cause the robot 100 to perform an action. In addition to the
movement mechanism 115 and the movable mechanism 116,
the sound output part 118 and the display 119 also function
as the action part.

[0058] The temperature adjuster 117 is a part to change the
temperature of the exterior component of the robot 100. The
temperature adjuster 117 includes, for example, the heater
that heats the exterior component of the robot 100, and the
Peltier element that cools down the exterior component of
the robot 100. The Peltier element may be used as a member
that heats the exterior of the robot 100. Hence, the tempera-
ture adjuster 117 functions as a temperature changer that
changes the temperature of the robot 100.

[0059] The sound output part 118 includes a speaker and
a sound output interface, converts sound data generated by
the controller 111 into sound, and outputs the sound to the
exterior. The speaker is installed in a condition of, for
example, being fitted in the mouth 106. The robot 100
collects sounds of the predetermined object by the micro-
phone in the sensor set 113, and outputs sounds correspond-
ing to the uttered details by the predetermined object from
the sound output part 118 under the control by the controller
111, thus capable of having a simple conversation with the
predetermined object.

[0060] Thedisplay 119 includes, a display screen interface
like a liquid crystal display (LCD) or an organic EL (Electro-
Luminescent) display, and a display driver, digitally displays
data or the like relating to the various functions. The display
driver outputs a drive signal corresponding to the type of the
display screen to the display screen interface based on the
control signal from the controller 111, and displays infor-
mation of the display screen.

[0061] The operation receiver 120 receives an input opera-
tion from the predetermined object, and outputs electric
signals corresponding to the input operation to the controller
111 as input signals. Note that the operation receiver 120
may be a touch panel including a display screen of the
display 119, and a touch sensor laid over on the display
screen. In this case, the operation receiver 120 outputs, to the
controller 111, an operation signal in accordance with a
detected result by the touch sensor, such as a touch position
and a touch way relating to the touch action by the user on
the touch panel.

[0062] The communicator 121 includes a wireless com-
munication module, and an antenna, and performs data
communication with an external device.

[0063] The power supply 122 includes a power supply
circuit, a battery, and the like, and supplies power to each
component of the robot 100 in accordance with an instruc-
tion from the controller 111.

[0064] Next, with reference to a flowchart that is FIG. 7,
a touch corresponding action process to be executed by the
robot 100 will be described. The touch corresponding action
process is a process of determining and executing the action
of the robot 100 relative to the touch by the predetermined
object. In response to power loading of the robot 100 by the
operation by the predetermined object, the controller 111
starts the touch corresponding action process.

[0065] When starting the touch corresponding action pro-
cess, first, the controller 111 reads initial data stored in a
predetermined memory area of the memory 114, and sets
each component of the robot 100 to be an initial state (step
S101). Next, the controller 111 controls the movement
mechanism 115 and the movable mechanism 116 to cause
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the robot 100 to run at random in the space where the robot
100 is utilized, or to slightly wobble or swing the head 101,
the hands 107, the legs 108, the tail 109 so as to perform a
predetermined action similar to the action by an actual pet.
[0066] Next, the controller 111 reads the measurement
record table stored in the memory 114, and obtains record
information of the vital signs (step S102).

[0067] Subsequently, the controller 111 determines
whether or not the measured value data of the vital signs has
insufficiency (step S103). When, for example, there is no
obtained record of the measured value data of the vital sign
for a predetermined past time (for example, several hours to
several days) in the obtained record information, the con-
troller 111 determines that the measured value data of the
vital sign has insufficiency.

[0068] When determining that the measured value data of
the vital signs has insufficiency (step S103: YES), the
controller 111 executes a touch requesting action process
(step S104). In this case, with reference to a flowchart that
is FIG. 8, the touch requesting action process will be
described. The touch requesting action process is a process
of executing an action of requesting the predetermined
object to touch in order to collect the measured data of the
vital signs.

[0069] When starting the touch requesting action process,
first, the controller 111 specifies a relative positional rela-
tionship between the robot 100 and the predetermined object
(step S201). The controller 111 specifies the relative posi-
tional relationship between the robot 100 and the predeter-
mined object based on various pieces of data (for example,
distance data of the distance sensor) obtained from the
sensor set 113. Next, the controller 111 transmits the control
signal for moving the robot 100 to the movement mecha-
nism 115, and moves the robot 100 toward the predeter-
mined object while controlling the movement action by the
movement mechanism 115 (step S202).

[0070] The controller 111 determines whether or not the
distance between the robot 100 and the predetermined object
is shorter than a predetermined distance (for example, 30
cm) (step S203), and when the distance between the robot
100 and the predetermined object is greater than the prede-
termined distance or when the distance is equal to the
predetermined distance (step S203: NO), the controller 111
keeps controlling the movement mechanism 115 until the
distance between the robot 100 and the predetermined object
becomes smaller than the predetermined distance. When
determining that the robot 100 has approached so that the
distance between the robot 100 is smaller than the prede-
termined distance (step S203: YES), the controller 111
controls the movable mechanism 116 to perform the action
for requesting the predetermined object of the touch (step
S204). The action for requesting the predetermined object of
the touch involves various actions, such as an action to
stretch forth the hand 107 to get hand shaking, and to move
down the head 101 so as to be rubbed. After executing the
process in the step S204, the controller 111 terminates the
touch requesting action process.

[0071] Returning to the flowchart for the touch corre-
sponding action process illustrated in F1G. 7, after perform-
ing the touch requesting action process, or, when determin-
ing as NO in the step S103, the controller 111 determines
whether or not the touch by the predetermined object is
detected (step S105). The controller 111 detects, for
example, presence or absence of the touch by the predeter-
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mined object in accordance with a change in the measured
value of the vital sensor in the sensor set 113. When
detecting no touch by the predetermined object (step S105:
NO), the controller 111 stands by until detecting the touch by
the predetermined object. When detecting no touch by the
predetermined object even after a predetermined time has
elapsed, the controller 111 may execute the above touch
requesting process as approptiate.

[0072] When determining that the touch by the predeter-
mined object is detected (step S105: YES), the controller 111
starts a timer count to measure the touch time by the
predetermined object (step S106).

[0073] The controller 111 specifies the touch part that is
touched by the predetermined object (step S107). The con-
troller 111 specifies the touch part in according with from
which vital sensor the measured value indicating the detec-
tion of the touch is obtained and on which part such a sensor
is disposed. The controller 111 may consider, when speci-
fying the touch part, a change in the acceleration data in
three axial directions (X-axis direction, Y-axis direction and
Z-axis direction) obtained from the acceleration sensor. The
controller 111 specifies any of the head 101, the body 102,
the hand 107 where the vital sensor is disposed as the touch
part by the predetermined object.

[0074] Subsequently, the controller 111 determines,
whether or not the action mode after the touch by the
predetermined object is detected and until the measured
values of vital signs is the normal action mode (step S108).
[0075] When determining that the action mode is not the
normal action mode (step S108: NO), the controller 111
executes the touch maintaining action process (step S109).
In this case, with reference to a flowchart that is FIG. 9, the
touch maintaining action process will be described. The
touch maintaining action process is a process to perform
actions for maintaining the touch by the predetermined
object.

[0076] The controller 111 determines the first touch main-
taining action when starting the touch maintaining action
process (step S301). The controller 111 refers to the touch
maintaining action determining table illustrated in FIG. 6,
and selects one of the nwltiple first touch maintaining
actions set in the touch maintaining action determining
table, thereby determining the first touch maintaining action.
[0077] Next, the controller 111 transmits the control signal
based on the determined first touch maintaining action to the
movement mechanism 115 and to the movable mechanism
116 to control those blocks to perform the first touch
maintaining action (step S302). Hence, the robot 100
executes the first touch maintaining action as an action to
maintain the predetermined object of the touch.

[0078] The controller 111 determines whether or not the
measured value of the vital signs is obtained (step S303).
When determining that the measured value of the vital signs
is obtained (step S303: YES), the controller 111 sets and
changes the action mode to the normal mode (step S304).
Next, the controller 111 ends the touch maintaining action
process, and progresses the process to step S115.

[0079] Conversely, when determining that the measured
value of the vital sign is not obtained (step S303: NO), the
controller 111 determines, after detecting the touch by the
predetermined object, whether or not a predetermined time
Ta has elapsed (step S305). The controller 111 determines
whether or not the predetermined time Ta has elapsed by
referring to the count value by the timer that has started the
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counting at the step S106. The predetermined time Ta
corresponds to the time necessary for measuring the vital
sign, and a proper time in consideration of the variability of
time necessary for measurement relating to each item of the
vital sign and the variability depending on the physical
condition is set as appropriate.

[0080] When determining that the predetermined time Ta
has not elapsed yet (step S305: NO), the controller 111
determines whether or not the touch by the predetermined
object is released, that is, whether or not a release of a body
part of the predetermined object (a hand, a finger, or the like)
from the robot 100 is detected (step S306). The controller
111 detects the release of the touch by the predetermined
object in accordance with, for example, a change in the
measured value by the vital sensor in the sensor set 113.
[0081] When determining that the release of the touch by
the predetermined object is not detected (step S306; NO),
the controller 111 determines whether the touch release is
expected (step S307). For example, the controller 111
detects a change in motion of the robot 100 and in direction
thereof based on the measured data by the acceleration
sensor and the angular velocity sensor in the sensor set 113,
and expects that the touch by the predetermined object is
likely to be released. When not expecting the touch release
(step S307: NO), the controller 111 returns the process to the
step S303.

[0082] Conversely, when the touch release is expected
(step S307: YES), the controller 111 determines the second
touch maintaining action (step S308). The controller 111
refers to the touch maintaining action determining table
illustrated in FIG. 6, and selects any of the multiple second
touch maintaining actions that is set in the touch maintaining
action determining table, thereby determining the second
touch maintaining action.

[0083] Next, the controller 111 transmits the control signal
based on the determined second touch maintaining action to
the movement mechanism 115 and to the movable mecha-
nism 116 to control those to perform the second touch
maintaining action (step S309). Hence, the robot 100 further
executes, as the action for maintaining the touch by the
predetermined object, the different second touch maintain-
ing action from the first touch maintaining action.

[0084] After executing the second touch maintaining
action in the step S309, the controller 111 determines
whether or not the measured value of the vital sign is
obtained (step S310). When determining that the measured
value of the vital sign is obtained (step S310: YES), the
controller 111 progresses the process to the step S304.
[0085] Conversely, when determining that the measured
value of the vital sign is not obtained (step S310: NO), the
controller 111 determines whether or not a measurement
predetermined time Tb has elapsed (step S311). When
determining that the measurement predetermined time Tb
has not elapsed yet (Step S311: NO), the controller 111
determines whether or not the touch release is detected (step
S312). When determining that the touch release is not
detected (step S312: NO), the controller 111 returns the
process to the step S310, and stands by for the obtainment
of the measured value of the vital sign until the predeter-
mined time Tb elapses.

[0086] When determining that the touch release is detected
(step S312: YES), or when determining as YES in any of the
steps 8305, S306, and S311, the controller 111 terminates the
touch maintaining action process as the measured value of
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the vital sign not being obtained, and progresses the process
to the step S103 in the touch corresponding action process.

[0087] Returning to the flowchart for the touch corre-
sponding action process illustrated in FIG. 7, when deter-
mining that the action mode is the normal action mode in the
step S108 (step S108: YES), the controller 111 determines
whether or not the measured value of the wvital sign is
obtained (step S110). The controller 111 determines that the
measured value of the vital sign is obtained when at least one
of the body temperature, the pulse rate, and the blood
pressure is obtained.

[0088] When determining that the measured value of the
vital sign is not obtained (step S110: NO), the controller 111
determines, after detecting the touch by the predetermined
object, whether or not the predetermined time Ta has elapsed
(step S111). The controller 111 determines whether or not
the predetermined time Ta has elapsed by referring to the
count value by the timer that has started the counting in the
step S106. When determining that the predetermined time Ta
has elapsed (step S111: YES), the controller 111 progresses
the process to the step S114 as the measured value of the
vital sign not being obtained within the predetermined time
Ta.

[0089] When determining that the predetermined time Ta
has not elapsed yet (step S111: NO), the controller 111
determines whether or not the touch release by the prede-
termined object is detected (step S112). When determining
that the touch release by the predetermined object is not
detected (step S112: NO), the controller 111 returns the
process to the step S110.

[0090] Conversely, when determining that the touch
release by the predetermined object is detected (step S112:
YES), the controller 111 sets and changes the action mode
to the touch maintaining action mode since the measured
value of the vital sign was not obtainable due to the
insufficient touch time by the predetermined object (step
S113). Next, the controller 111 resets the timer (step S114),
and returns the process to the step S103.

[0091] When determining that the vital sign is obtained in
the step SI110 (step S110: YES), the controller 111 deter-
mines the measured value of the vital sign obtained at the
present time (step S115). The controller 111 refers to the
determining criterion table illustrated in FIG. 3 and stored in
the meniory 114, and determines in which classification the
measured value of the vital sign obtained at the present time
falls “within normal range”, “exceeding upper limit thresh-
old”, or “exceeding lower limit threshold”.

[0092] Next, the controller 111 determines the correspond-
ing action of the robot 100 based on the determination result
in the step S115 (step S116). The controller 111 refers to the
corresponding action determining table illustrated in FIG. 4,
and determines the corresponding actions by the robot 100.
The controller 111 may select the corresponding action to
any item when all determination results for the items of the
vital signs (the body temperature, the pulse, and the blood
pressure) fall in “within normal range”. In addition, the
controller 111 may select the multiple corresponding
actions, and executes those actions in sequence or in paral-
lel. Conversely, when there is a determination result for each
item of the vital signs that falls in “exceeding upper limit
threshold” or “exceeding lower limit threshold”, the corre-
sponding action to such an item may be selected with a

priority.
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[0093] Subsequently, the controller 111 transmits the con-
trol signal based on the determined corresponding action to
the movement mechanism 115 and to the movable mecha-
nism 116, to control those to perform the corresponding
action (step S117).

[0094] After executing the process in the step S117, the
controller 111 adds the measured value of the vital sign
obtained at the present time, the determined result thereof,
various actions executed at the present time, and the like, to
the record table, and updates the table (step S118). Next, the
controller 111 resets the timer (step S119), and returns the
process to the step S103.

[0095] As described above, according to this embodiment,
the robot 100 obtains, in response to the touch by predeter-
mined object, biometric information of the predetermined
object, and executes the health support based on the deter-
mination result on the measured value. More specifically, the
robot 100 obtains, in response to the touch by the predeter-
mined object, the measured value of the vital sign as the
biometric information, and based on the compared result
between the measured value and the present determining
criterion, executes various actions as natural behaviors rela-
tive to the action by the predetermined object, thereby
supporting the predetermined object so as to maintain or
improve the health condition to the normal condition. There-
fore, according to the robot 100, the predetermined object
can continuously have the health support without having a
consciousness of a diagnosis.

[0096] In addition, the robot 100 executes the touch main-
taining action as the action for maintaining as long as
possible the touch by the predetermined object. This enables
the robot 100 to stably obtain the measured values of the
vital signs from the predetermined object, and to execute the
continuous health support.

[0097] The present disclosure is not limited to the above
embodiment, and various changes and modifications can be
made thereto. The above embodiment may be modified as
follows.

[0098] For example, the robot 100 may have a function of
recognizing the multiple predetermined objects, and perform
different actions for respective predetermined objects. For
example, the robot 100 may be provided with a face recog-
nizer that recognizes the face of the predetermined object,
and may habitually execute an action unique to each pre-
determined object. In addition, in view of, for example, a
master-servant relationship between the multiple predeter-
mined objects and a dependent reltionship, the robot 100
may determine an action to be executed relative to each
predetermined object. Still further, in view of, for example,
weather, temperature, humidity, and the like, the robot 100
may determine an action to be executed relative to the
predetermined object.

[0099] For example, in the above embodiment, in order to
simplify the description, the description has been given of an
example case in which when the controller 111 can obtain at
least any of the body temperature, the pulse, and the blood
pressure via the vital sensor in the sensor set 113, the
controller 111 determines that the measured value of the vial
sign is obtained. When, however, regardless of, for example,
the insufficient touch time by the predetermined object, at
least one of the body temperature, the pulse, and the blood
pressure among the measured values of the vital sign
obtained via the vital sensor in the sensor set 113 is not
obtainable, the controller 111 may set the action mode to the
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touch maintaining action mode so as to determine and
execute the touch maintaining action enabling an obtainment
of at least the measured value for the item not obtained last
time. In this case, for example, in the touch maintaining
action determining table illustrated in FIG. 6, the touch
maintaining action (the first touch maintaining action and
the second touch maintaining action) to obtain such a
measured value for each item of the vital sign may be set as
appropriate, and the controller 111 may select the touch
maintaining action corresponding to the not-obtained item of
the vital sign with priority.

[0100] In addition, for example, in the step S111 in the
flowchart for the touch corresponding action process illus-
trated in FIG. 7, when the predetermined time Ta has elapsed
(step S111: YES), the process is simply progressed to the
step S114 as the measured value of the vital sign not being
obtained within the predetermined time although the touch
by the predetermined object is maintained, but an action to
obtain at least one of the body temperature, the pulse, and
the blood pressure may be additionally performed. In this
case, for example, the above scheme of executing the touch
maintaining action may be employed.

[0101] For example, in the above embodiment, a determi-
nation on in which classification the measured value of the
vital sign obtained at the present time falls “within normal
range”, “exceeding upper limit threshold”, and “exceeding
lower limit threshold” is made, and the action corresponding
to this determination result is executed. However, the physi-
cal condition and the psychological condition may be clas-
sified into multiple conditions in in accordance with the
numerical value of the vital sign (for example, the physical
condition may be classified into “good”, “normal”, “disor-
der”, and the psychological condition may be classified into
“excited”, “normal”, “calm”, and the like), and the action
corresponding to each condition may be executed in accor-
dance with into which classification the measured value of
the vital sign obtained from the predetermined object falls.

[0102] Still further, an activity condition of the predeter-
mined object may be determined in accordance with a
change in the measured value of the vital sign, and an action
corresponding to the determined condition may be executed.
For example, the activity condition of the predetermined
object may be classified into a awaking condition (awake
condition) in which the predetermined object is awake and
active, a sleeping condition (sleep condition), and a sleeping
onset condition in which the predetermined object is attempt
to sleep (sleep onset condition), and when the pulse having
the tempo gradually slowed is detected, as the predeter-
mined object being in the sleep onset condition, music with
a slower tempo than that of the pulse may be transmitted by
vibration. Next, after a predetermined time has elapsed,
when the pulse having the stable tempo is detected, as the
predetermined object being in the sleep condition, the vibra-
tion may be terminated.

[0103] For example, in the above embodiment, the deter-
mining criteria for the measured value of the vital sign is set
to be a value obtained by multiplying the average value by
the upper limit thresholds and lower limit thresholds at the
predetermined rate. However, the determining criteria may
be set by other schemes. As for the upper limit thresholds
and lower limit thresholds, for example, the center of an
average value of the measured values of the vital signs may
be taken, and the upper limit value and the lower limit value
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within the range obtained by adding or subtracting a stan-
dard deviation value relative to the average value may be set.
[0104] In addition, as the determining criteria for the
measured value of the vital signs, a reference value other
than the upper limit thresholds and lower limit thresholds
may be set, and a different action may be executed based on
a compared result between the reference value and the
measured value of the vital sign obtained at the present time.
For example, a first predetermined value and a second
predetermined value (a value smaller than the first prede-
termined value) within the range between the upper limit
thresholds and the lower limit thresholds may be set, when
the measured value of the pulse is equal to or greater than the
first predetermined value (active condition), the hand 107
and the legs 108 are changed so as to have a greater motion,
and when the measured value of the pulse is less than the
first predetermined value (calm condition), the hand 107 and
the legs 108 are changed so as to have a smaller motion.
Thus, by tuning the action by the robot 100 with the
condition of the predetermined object (paging), a formation
of familiarity and credibility to the robot 100 from the
predetermined object is expected.

[0105] For example, in the above-described embodiment,
in the steps S110 to S113 in the touch corresponding action
process illustrated in the flowchart that is FIG. 7, after the
touch by the predetermined object is detected, when the
measured value of the vital sign is not obtained until the
predetermined time Ta has elapsed, the action mode is
changed from the normal mode to the touch maintaining
action mode. However, under a condition in which a phe-
nomenon continuously or intermittently occurs such that
vital signs cannot be obtained due to the insufficient touch
time by the predetermined object, the action mode may be
changed from the normal action mode to the touch main-
taining action mode. In addition, in the touch maintaining
action mode, when the vital sign is continuously or inter-
mittently obtained, the action mode may be changed from
the touch maintaining action mode to the normal action
mode.

[0106] For example, in the above embodiment, the
memory 114 of the robot 100 stores various tables necessary
to determine the execution action. However, these pieces of
data may be stored in an external memory device. The robot
100 may obtain, as appropriate, necessary data from the
external memory device communicable via a communica-
tion network. In addition, in the above embodiment, the
controller 111 of the robot 100 controls the action of each
component. However, the robot 100 may obtain an instruc-
tion command from an external device, and execute an
action in accordance with the obtained instruction com-
mand.

[0107] For example, the robot 100 may obtain detection
data, and the like, from various sensors disposed at an
external side in addition to the sensor built in the robot 100.
[0108] In the above embodiment, the action program to be
executed by the CPU of the controller 111 is stored in the
ROM, or the like, beforehand. However, the present disclo-
sure is not limited to this case, and the action program for
executing the above various processes may be implemented
in a conventional general-purpose computer, framework,
workstation, or the like so as to function as the robot
according to the above-described embodiment.

[0109] How to provide such a program is optional, and for
example, may be distributed in a manner stored in a non-
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transitory computer-readable recording medium (flexible
disk, compact disc (CD)-ROM, digital versatile disc (DVD)-
ROM, or the like), or the program may be stored in a storage
over a network like the Internet, and downloaded.

[0110] Still further, when the above processes are executed
in a manner shared by an operating system (OS) and an
application program, or, executed in a cooperative manner
by the OS and the application program, only the application
program may be stored in the non-transitory recording
medium or storage. Yet still further, the program may be
superimposed on carrier waves, and distributed via the
network. For example, the above program may be posted on
a bulletin board system (BBS) over the network, and dis-
tributed via the network. Next, by launching the program
and executing under the control of the OS like the other
application programs, the above processes may be executed.
[0111] The foregoing describes some example embodi-
ments for explanatory purposes. Although the foregoing
discussion has presented specific embodiments, persons
skilled in the art will recognize that changes may be made
in form and detail without departing from the broader spirit
and scope of the invention. Accordingly. the specification
and drawings are to be regarded in an illustrative rather than
a restrictive sense. This detailed description, therefore, is not
to be taken in a limiting sense, and the scope of the invention
is defined only by the included claims, along with the full
range of equivalents to which such claims are entitled.

What is claimed is:

1. A robot comprising:

an obtainer configured to obtain biometric information of

a predetermined object in accordance with a touch by
the predetermined object to the robot without request-
ing the predetermined object to touch the robot, the
biometric information being obtained by the touch of
the predetermined object;

a determiner configured to determine the biometric infor-

mation obtained by the obtainer; and

a controller configured to control the robot based on a

determined result by the determiner.
2. The robot according to claim 1, further comprising a
judgement part configured to judge whether or not the
biometric information is obtained by the obtainer,
wherein in a case that the judgement part judges that at
least a piece of the biometric information is obtained:

the determiner determines whether or not the biometric
information obtained by the obtainer has an insuffi-
ciency; and

the controller controls the robot to perform an action

covering the insufliciency of the biometric information
in a case that the determiner determines that the bio-
metric information has the insufficiency.

3. The robot according to claim 2, wherein the action
covering the insufficiency of the biometric information is an
action to prompt the predetermined object to touch.

4. The robot according to claim 1, wherein in a case that
the biometric information is not obtained by the obtainer due
to an insufficient touch time by the predetermined object, the
controller controls the robot to perform an action for main-
taining the predetermined object to touch in such a way that
the touch time by the predetermined object becomes equal to
or longer than a time period necessary to obtain the biomet-
ric information.

5. The robot according to claim 4, wherein in a case of
expecting a release of the touch by the predetermined object,
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the controller controls the robot to perform a different action
from the action being executed for maintaining the prede-
termined object to touch.

6. The robot according to claim 2, wherein in a case that
the judgement part judges that the biometric information is
not obtained, the controller controls the robot to perform an
action for obtaining at least a piece of the biometric infor-
mation.

7. The robot according to claim 1, wherein the determiner
sets a determining criterion relating to the biometric infor-
mation for each of the predetermined objects, and deter-
mines the biometric information based on a compared result
between the biometric information obtained by the obtainer
and the determining criterion.

8. The robot according to claim 7, wherein:

the determiner sets an upper limit threshold and a lower

limit threshold based on an average value of measured
values indicated by the biometric information as the
determining criteria, and determines whether or not the
measured value indicated by the biometric information
obtained by the obtainer falls within a range between
the upper limit threshold and the lower limit threshold.

9. The robot according to claim 7, wherein the determiner
updates and sets the determining criterion every time the
obtainer obtains the biometric information by a predeter-
mined number of times.

10. The robot according to claim 8, wherein the deter-
miner updates and sets the determining criterion every time
the obtainer obtains the biometric information by a prede-
termined number of times.

11. The robot according to claim 8, further comprising a
reporter configured to report information based on the
determined result by the determiner to the predetermined
object,

wherein in a case that the determiner determines that the

measured value indicated by the biometric information
obtained by the obtainer does not fall in the range
between the upper limit threshold and the lower limit
threshold, the reporter reports the measured value to the
predetermined object.

12. The robot according to claim 11, wherein the reporter
determines improved behavior so as to cause the measured
value indicated by the biometric information of the prede-
termined object to fall in the range between the upper limit
threshold and the lower limit threshold, and reports the
improved behavior together with the measured value to the
predetermined object.
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13. The robot according to claim 1, further comprising a
temperature changer configured to change temperature of
the robot,

wherein the controller controls the temperature changer

based on the determined result by the determiner.

14. The robot according to claim 1, further comprising a
face recognizer configured to recognize a face of the pre-
determined object,

wherein the controller changes control of the robot in

accordance with a recognized result by the face recog-
nizer.

15. The robot according to claim 14, wherein:

the face recognizer recognizes the faces of a plurality of

the predetermined objects; and

the controller determines a master-servant relationship

between the plurality of predetermined objects or a
dependent relationship therebetween based on the rec-
ognized result by the face recognizer, and changes the
control.

16. The robot according to claim 1, wherein the controller
acquires environmental information including weather, tem-
perature, or humidity, and changes the control based on the
environmental information.

17. The robot according to claim 1, wherein the prede-
termined object is a human or an animal.

18. A robot control method comprising:

obtaining biometric information of a predetermined

object in accordance with a touch by the predetermined
object to the robot without requesting the predeter-
mined object to touch the robot, the biometric infor-
mation being obtained by the touch of the predeter-
mined object;

determining the obtained biometric information; and

controlling the robot based on a determined result by the

determination on the biometric information.

19. A non-transitory computer readable recording medium
having stored therein a program that causes a computer to
accomplish a robot control function, the program causing
the computer of the robot to:

obtain biometric information of a predetermined object in

accordance with a touch by the predetermined object to
the robot without requesting the predetermined object
to touch the robot, the biometric information being
obtained by the touch of the predetermined object;
determine the obtained biometric information; and
control the robot based on a determined result by the
determination on the biometric information.
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