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SUPPORT SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority from Japanese Patent Application No.
2018-114384, filed Jun. 15, 2018, the entire contents of
which are incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to a
support system.

BACKGROUND

[0003] In hospitals and nursing facilities, if there is a call
request (hereinafter, “a nurse call”) from a patient or a
person who needs nursing care (hereinafter, “a care
receiver”), a nurse or a care assistant, etc. needs to imme-
diately visit the patient or the care receiver to respond to
their needs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 is a diagram showing an overall configura-
tion of a support system according to a first embodiment;
[0005] FIG. 2 is a diagram showing a configuration of a
terminal device according to the first embodiment;

[0006] FIG. 3 is a flowchart a support operation in the
support system of the first embodiment;

[0007] FIG. 4 is a flowchart of the support operation in the
support system of the first embodiment;

[0008] FIG. 5 is a flowchart of a support operation in the
support system of a third embodiment;

[0009] FIG. 6 is a table showing combinations of patient
statuses, and circumstances for determining whether to talk
to the patient, in the support system of a fourth embodiment;
[0010] FIG. 7 is a flowchart of a support operation in the
support system of a first example of a fifth embodiment; and
[0011] FIG. 8 is a flowchart of a support operation in the
support system of a second example of the fifth embodiment.

DETAILED DESCRIPTION

[0012] One or more embodiments are now described with
reference to the drawings, wherein like reference numerals
are used to refer to like elements throughout. In the follow-
ing description, for purposes of explanation, numerous spe-
cific details are set forth in order to provide a thorough
understanding of the various embodiments. It is evident,
however, that the various embodiments can be practiced
without these specific details (and without applying to any
particular networked environment or standard).

[0013] As used in this disclosure, in some embodiments,
the terms “component,” “system” and the like are intended
to refer to, or comprise, a computer-related entity or an
entity related to an operational apparatus with one or more
specific functionalities, wherein the entity can be either
hardware, or a combination of hardware and software in
execution.

[0014] One or more components may reside within a
process and/or thread of execution and a component may be
localized on one computer and/or distributed between two or
more computers. In addition, these components can execute
from various computer readable media having various data
structures stored thereon. The components may communi-
cate via local and/or remote processes such as in accordance
with a signal having one or more data packets (e.g., data
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from one component interacting with another component in
a local system, distributed system, and/or across a network
such as the Internet with other systems via the signal). As
another example, a component can be an apparatus with
specific functionality provided by mechanical parts operated
by electric or electronic circuitry, which is operated by a
software application or firmware application executed by a
processor, wherein the processor can be internal or external
to the apparatus and executes at least a part of the software
or firmware application. As yet another example, a compo-
nent can be an apparatus that provides specific functionality
through electronic components without mechanical parts,
the electronic components can comprise a processor therein
to execute software stored on a non-transitory electronic
memory or firmware that confers at least in part the func-
tionality of the electronic components. While various com-
ponents have been illustrated as separate components, it will
be appreciated that multiple components can be imple-
mented as a single component, or a single component can be
implemented as multiple components, without departing
from example embodiments. Further, the various embodi-
ments can be implemented as a method, apparatus or article
of manufacture using standard programming and engineer-
ing techniques to produce software, firmware, hardware or
any combination thereof to control a computer to implement
the disclosed subject matter. The term “article of manufac-
ture” as used herein is intended to encompass a computer-
readable (or machine-readable) device or computer-readable
(or machine-readable) storage/communications media hav-
ing computer program stored thereon. For example, com-
puter readable storage media can comprise, but are not
limited to, magnetic storage devices (e.g., hard disk, floppy
disk, magnetic strips), optical disks (e.g., compact disk
(CD), digital versatile disk (DVD)), smart cards, and flash
memory devices (e.g.. card, stick, key drive). Of course,
those skilled in the art will recognize many modifications
can be made to this configuration without departing from the
scope or spirit of the various embodiments.

[0015] In addition, the words “example” and “exemplary”
are used herein to mean serving as an instance or illustration.
Any embodiment or design described herein as “example”
or “exemplary” is not necessarily to be construed as pre-
ferred or advantageous over other embodiments or designs.
Rather, use of the word example or exemplary is intended to
present concepts in a concrete fashion. As used in this
application, the term “or” is intended to mean an inclusive
“or” rather than an exclusive “or”. That is, unless specified
otherwise or clear from context, “X employs A or B” is
intended to mean any of the natural inclusive permutations.
That is, if X employs A; X employs B; or X employs both
A and B, then “X employs A or B” is satisfied under any of
the foregoing instances. In addition, the articles “a” and “an”
as used in this application and the appended claims should
generally be construed to mean “one or more” unless
specified otherwise or clear from context to be directed to a
singular form.

[0016] Embodiments described herein can be exploited in
substantially any wireless communication technology, com-
prising, but not limited to, wireless fidelity (Wi-Fi), global
system for mobile communications (GSM), universal
mobile telecommunications system (UMTS), worldwide
interoperability for microwave access (WiMAX), enhanced
general packet radio service (enhanced GPRS), third gen-
eration partnership project (3GPP) long term evolution
(LTE), third generation partnership project 2 (3GPP2) ultra
mobile broadband (UMB), high speed packet ac (HSPA),
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Z-Wave, Zigbee and other 802.XX wireless technologies
and/or legacy telecommunication technologies.

[0017] In general, according to one embodiment, a support
system includes a server and a terminal device capable of
communicating with the server. The terminal device
includes an input circuit configured to receive a first signal
which indicates that a user is awake, and a controller
coupled to the input circuit and configured to determine to
provide support to the user based on the first signal.

1. First Embodiment

[0018] A support system of the first embodiment will be
described. Hereinafter, a case where a support system 1 is
used in a hospital, and one terminal device 30 of the support
system 1 is given to each hospitalized patient, will be
described as an example. A single terminal device 30 of the
support system 1 may be provided to multiple patients
(users), for example a group of patients who are accommo-
dated in the same hospital room.

1.1 Overall Configuration of Support System

[0019] An overall configuration of the support system 1
will be described with reference to FIG. 1.

[0020] As shown in FIG. 1, the support system 1 includes
a host server 10, a relay device (AP) 20, and a plurality of
terminal devices 30.

[0021] The host server 10 controls the entire support
system 1. The host server 10 controls to transmit and receive
information to and from each terminal device 30. The host
server 10 manages a status of each terminal device 30. The
host server 10 controls to communicate with other devices
through a network, etc. For example, the host server 10
communicates with a nurse call management system, a
cloud computer, an external database, a medical system at a
hospital, or a medical information terminal device, and the
like, through a network.

[0022] The relay device 20 is additionally provided if, for
example, a plurality of terminal devices 30 are used in a
facility such as a hospital and the host server 10 can’t
directly communicate with the plurality of terminal devices
30. The relay device 20 functions as a relay station or spot
when the host server 10 communicates with the plurality of
terminal devices 30. The relay device 20 also functions as an
access point for communications between the plurality of
terminal devices 30. If, for example, a patient who receives
care at home (hereinafter, “a home-care patient”) uses the
terminal device 30, the terminal device 30 may communi-
cate with the host server 10 through a telephone line or
network line, without involving the relay device 20.
[0023] The terminal device 30 checks or analyzes a user’s
condition and request, etc., and provides support to said user,
based on biological information obtained from the user or
conversation information obtained from conversations with
the user.

1.2 Configuration of Terminal Device

[0024] Next, a configuration of the terminal device 30 will
be described with reference to FIG. 2.

[0025] As shown in FIG. 2, the terminal device 30
includes a wireless communication circuit 31, a conversa-
tion switch 32, a microphone 33, a speaker 34, an input
circuit 35, an output circuit 36, a controller 37, and a
memory 38. The terminal device 30 may be installed on a
robot, etc. which has a conversation function.
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[0026] The wireless communication circuit 31 is coupled
to the input circuit 35 and the output circuit 36, and is used
for wireless communications with the host server 10, the
relay device 20, or an external device. For example, the
wireless communication circuit 31 transmits and receives
signals to and from any of the following devices, either
directly or via the host server 10 and the relay device 20: a
nurse call (NC) management system, a device for monitor-
ing patient’s biological information, an automatic carrier
device that carries items to a patient’s room or bed (e.g., a
bottle of water, a wheelchair, a cart, an IV pole, etc.),
peripheral equipment (e.g., lighting, curtains, TV, etc.
installed in the patient’s room), an external database, a cloud
computer, a medical information terminal device, medical
equipment, or another terminal device 30 (e.g., a terminal
device 30 used by another patient who is also in the same
patient’s room).

[0027] The wireless communication circuit 31 is used for
communications between the terminal device 33 and the
host server 10 via a telephone line or a network, when, for
example, a home-care patient uses the terminal device 30.
As an example of the device for monitoring biological
information, “Nemuri SCAN” to detect the body motion or
vibration for monitoring whether the patient is sleeping or
awake, whether a posture of the patient is sitting-up (bodily
activity), respiration, heart rate, and the like, of a patient who
is on the bed, is known. The detail method to detect body
vibration is disclosed in Japanese patent application No.
2002-327524 (a title of this application: an input-output
detector whether the patient is in-bed or not, filing date: Nov.
11, 2011) and in Journal of Japanese Society of Sleep
Research whose title is “Sleep evaluation by a newly devel-
oped PVDF sensor non-contact sheet: a comparison with
standard polysomnography and wrist actigraphy” written by
Sunao UCHIDA, Takuro ENDO, Kazue SUENAGA, Hideto
IWAMIL, Shinsuke INOUE, Egi FUIIOKA, Ayako
IMAMURA, Takafumi ATSUMI, Yoshitaka INAGAKI and
Atsushi KAMEI, published in 2011. The entire contents of
these patent applications are incorporated by reference. The
detail method to determine the sleep state is disclosed in
Journal of Physiological Anthropology whose title is “Auto-
matic Sleep/Wake Scoring from Body Motion in Bed: Vali-
dation of a Newly Developed Sensor Placed under a Mat-
tress” written by Takamasa Kogure, Shuichiro Shirakawa,
Masato Shimokawa and Yuji Hosokawa, published in 2011.
The entire contents of these patent applications are incor-
porated by reference.

[0028] In the following, a case where the wireless com-
munication circuit 31 receives signals which indicates
patient is awake (hereinafter, “waking signals”), signals
which indicate a posture of patient is sitting-up in bed
(hereinafter, “rise signals”), signals indicative of patient’s
respiration (hereinafter, “respiration signals™), and signals
indicative of patient’s heart rate (hereinafter, “heart rate
signals”) from Nemuri SCAN, will be described in the
present embodiment. The wireless communication circuit 31
can receive signals relating to biological information from
not only Nemuri SCAN but also other sensor devices, such
as a wearable terminal device directly or indirectly attached
to a patient.

[0029] The conversation switch 32 is coupled to the input
circuit 35. The conversation switch 32 is operated by a user
of the terminal device 30 (for example, a patient or a nurse)
when the user wants to start or finish conversation with the
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terminal device 30. The conversation switch 32 may be
omitted, and the starting or ending of a conversation may be
conducted by a user’s voice operation instead. There is a
case where the terminal device 30 automatically starts or
finishes a conversation in accordance with other input infor-
mation, regardless of an operation of the conversation
switch 32.

[0030] The microphone 33 is coupled to the input circuit
35 and used to have a conversation with a user.

[0031] The speaker 34 is coupled to the output circuit 36,
and is used to have a conversation with a user or to notify
a user of necessary information by sound.

[0032] The input circuit 35 is coupled to the controller 37.
The input circuit 35 performs interface processing of signals
with the wireless communication circuit 31, the conversa-
tion switch 32, and the microphone 33, etc., and with the
controller 37.

[0033] The output circuit 36 is coupled to the controller
37. The output circuit 36 performs interface processing of
signals with the wireless communication circuit 31 and the
speaker 34, etc., and with the controller 37.

[0034] The memory 38 is coupled to the controller 37. The
memory 38 stores, for example, various kinds of input
information (for example, patient’s personal information,
biological information, and conversation information), con-
versation sentences (or phrases) which are used when the
terminal devices 30 communicate with a patient, or a pro-
gram executed when the devices provide support to a
patient. As for the conversation sentences, different conver-
sation sentences may be registered for respective patients, in
addition to common phrases (such as “Good morning” and
“Good night”).

[0035] The controller 37 is composed of a central process-
ing unit (CPU), and controls the entire terminal device 30.

[0036] Specifically, the controller 37 assigns priorities to
the conversation sentences based on information input
through the input circuit 35, and selects at least one of the
conversation sentences with a user. The controller 37 then
provides various types of support based on either the input
information or a result of the conversation with a user, etc.

[0037] The controller 37 has a function of identifying a
patient. For example, the controller 37 identifies a patient so
as to assign priorities to the conversation sentences suitable
for the patient. The controller 37 controls the memory 38 to
store information (personal information, biological informa-
tion, and conversation information, etc.), which is catego-
rized by patient. The controller 37 may access an external
database for example, to download or upload information
relating to a patient.

[0038] The controller 37 may have a function of learning
the past conversations with each of the patients and support
provided in the past for each of the patients, and may assign
priorities to each of the conversation sentences and infer
support to be provided based on learning results. The
controller 37 may further possess a learning function to
recognize a patient’s voice and special terms pertaining to
hospitals. For example, a recognition rate of language rec-
ognition software, which tends to be low if a user is of
advanced age, may be improved with the use of such a
learning function.

[0039] If the terminal device 30 is installed in a nursing
robot, for example, the controller 37 may control to operate
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the robot in accordance with the conversations and the
support, or may provide an operation instruction to a control
system of the robot.

[0040] Some parts of the processing performed by the
controller 37 may be performed by the host server 10.
[0041] The terminal device 30 may further have a display.
For example, the terminal device 30 may input and output
information by displaying the conversations on the display
for a patient who has difficulties in having a conversation.
The terminal device 30 may display patient information
upon a request of a nurse who is visiting a patient for a
medical inquiry.

[0042] Furthermore, the terminal device 30 may have an
alert switch for a nurse call.

[0043] The terminal device 30 may further have a video
receive circuit and a camera. For example, if one terminal
device 30 is assigned for a plurality of patients, the patients
may be identified by face recognition based on image
information obtained by the camera.

1.3 Example of Flow of Support Operation

[0044] Next, an example of an operation flow of providing
support to a user by the support system 1 will be described
with reference to FIGS. 3 and 4.

[0045] As shown in FIG. 3, if terminal device 30 receives
an input of a signal (step S10), the controller 37 firstly starts
a support operation. More specifically, the controller 37
starts a support operation in the following cases: if a signal
notifying that a patient has made a nurse call (hereinafter
“NC signal”) is received from a nurse call management
system; if the wakening signal, and a rise signal are received
from Nemuri SCAN; if the controller 37 detects a respiration
signal or a heart rate signal that has been being received
from Nemuri SCAN exceed to a threshold value; or if a
signal from the conversation switch 32 is received.

[0046] If terminal device 30 receives a waking signal, in
other words, if a patient is awake (step S11_Yes), the
controller 37 checks out whether the patient’s respiration is
within a normal range based on a respiration signal. On the
other hand, if terminal device 30 doesn’t receive a waking
signal, that is, a patient is not awake (step S11_No), in other
words, a patient is asleep, the controller 37 finishes the
support operation.

[0047] Ifthe patient’s respiration is within a normal range
(step S12_Yes), the controller 37 checks whether or not the
patient’s heart rate is within a normal range based on the
heart rate signal. Note that the normal range for determining
whether the patient’s respiration is a normal is different from
the normal range for determining whether the patient’s heart
rate is a normal.

[0048] If the patient’s respiration exceeds the normal
range, that is, abnormal (step S12_No), or if the patient’s
heart rate exceeds the normal range, that is, abnormal (step
S13_No) the controller 37 checks whether or not an NC
signal has been received, to then check whether or not a
nurse call has been made.

[0049] If no nurse call has been made (step S14_No), the
controller 37 transmits a signal instructing the management
system to make a nurse call (step S15).

[0050] If a nurse call has been made (step S14_Yes), or
after the management system is instructed to make a nurse
call (step S15), the controller 37 notifies to a patient that a
nurse (responder) is being called (step S16), and finishes the
support operation. At this time, the controller 37 notifies to
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the nurse or the management system that the patient’s
respiration or heart rate exceeds the normal range. In other
words, the controller 37 notifies that the emergency level of
the nurse call is relatively high. In the example shown in
FIG. 3, the controller 37 checks outpatient’s respiration and
heart rate if the patient is awake; however, if there are any
abnormalities detected in the patient’s respiration or heart
rate, etc., regardless of whether the patient is awake or not,
the controller 37 may prompt the patient to be awake, for
example, and instruct the patient to make a nurse call.
[0051] If the patient’s heart rate is within a normal range
(step S13_Yes), the controller 37 infers support necessary
for the patient (step S17_Yes). More specifically, the con-
troller 37 infers types of necessary support (for example,
support for appropriately responding to a sudden change in
the patient’s condition, providing assistance with excretion,
supplying a bottle of water, controlling the peripheral equip-
ment, or being a conversation partner, etc.) based on the
following: frequencies and timing of a nurse’s visit to a
patient’s room; treatment given by a nurse (e.g., responding
to a sudden change in the patient’s condition, providing
assistance with excretion, preparing a wheelchair, supplying
drinking water, etc.); a status of a peripheral equipment (e.g.,
lighting, curtains, or TV), statuses of other patients (e.g., if
the other patients in the same room are asleep or awake); or
values of various sensors (waking signal, rise signal respi-
ration signal, or heart rate signal, etc.).

[0052] If it is difficult to infer necessary support (step
S17_No), the controller 37 determines if the terminal device
30 determines to communicate with the patient.

[0053] Ifthe terminal device 30 determines that there is no
need to communicate with the patient (step S18_No), the
controller 37 finishes the support operation. For example,
the patient may fall asleep after being awake during the
night. In such a case, the controller 37 may be configured to
avoid unnecessary conversation with the patient, judging
from a time of day.

[0054] If the terminal device 30 determines to communi-
cate with the patient (step S18_Yes), the controller 37
assigns priorities to a plurality of conversation sentences
stored in the memory 38 based on the input information, etc.
(step S19), and determines at least one of the conversation
sentences with the patient. More specifically, a conversation
sentence that should be assigned higher priority is deter-
mined based on a time when the patient is awake, content of
past conversations and support provided in the past, and
patient’s statuses (waking signals, rise signals, respiration
signals, heart rate signals, etc.). For example, if, judging
from the history of past conversations, the patient is likely
to request a bottle of water after waking, the controller 37
assigned a high priority to a conversation sentence which
asks the patient if he wants some water to drink. For
example, if the patient sits up and moves to the edge of the
bed, or if there is a high possibility that the patient desires
to excrete, judging from a time of day or a result of an
excretion sensor, etc., the controller 37 assigned a high
priority to a conversation sentence for asking the patient if
he requires the assistance of a nurse, or the provision of a
wheelchair or an IV pole.

[0055] The controller 37 may determine a conversation
sentence or volume of the conversation based on a time of
day and statuses of other patients in the same room. More
specifically, if the other patients are asleep using the terminal
device 30, via access to other terminal devices 30, the
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controller 37 may select a conversation sentence for asking
the patient to move out of the room, or may lower the
volume of the conversation.

[0056] As shown in FIG. 4, the terminal device 30 has a
conversation with the patient based on the prioritized con-
versation sentences (step S20).

[0057] The controller 37 checks the content of the con-
versation which the patient speaks (step S21).

[0058] If the content of the conversation is unclear (step
S22_Yes), in other words, the terminal device 30 doesn’t
follow what the patient has said, the process returns to step
S20, and the terminal device 30 has a conversation with the
patient once again, causing the circuit 37 to check the
content of the conversation once again.

[0059] If the content of the conversation is clear (step
S22_No), in other words, the terminal device 30 was able to
understand the content of the conversation, the controller 37
determines whether or not support should be provided to the
patient based on the content of the conversation.

[0060] If there is an expression indicating that the patient
requires no support in the content of the conversation (step
S23_Yes), the controller 37 finishes the support operation.
[0061] If the patient does not express the requirement of
“no support” (step S23_No), in other words, if the patient
needs support, the controller 37 determines the content of
support (step S24), and then determines an emergency level
of the support (step S25). For example, if the patient feels
sick, the emergency level is relatively high; on the other
hand, if the patient merely needs someone to talk to, the
emergency level is relatively low.

[0062] The controller 37 provides support in accordance
with the content of support and an emergency level of
support (step S26). More specifically, if a nurse’s support is
necessary, for example, the controller 37 reports the content
of support and an emergency level to a nurse.

[0063] For example, if there are nurse calls from more
than one patient, a nurse can decide which patient’s call
should be prioritized based on a report result from the
support system 1. For example, if the support system 1 is
able to communicate with a system that arranges a nurse’s
visiting course and schedule, etc., the arranging system may
carry out rearrangement of the visiting course and schedule
based on information from the support system 1. In other
words, a flow line of a nurse’s operation can be reassessed
based on information from the support system 1.

[0064] If a nurse’s support is unnecessary, the support
system 1 notifies a nurse not to need any support, and
provides necessary support without the nurse. For example,
if an automatic carrier, such as a wheelchair, a cart, or an IV
pole, is necessary, the support system 1 transmits control
signals to an automatic carrier device, and operates the
device. For example, if the patient requests a bottle of water,
the support system 1 transmits a control signal to an auto-
matic carrier device for carrying a bottle of water so as to
have the device bring a bottle of water to the patient. For
example, if an operation of lighting, curtains, or TV, is
necessary, the support system 1 transmits a control signal to
such peripheral equipment. For example, if the patient needs
someone to talk to, the terminal device 30 plays a role as a
conversation partner.

[0065] For example, if the user is a nurse and requires
patient’s information for medical inquiry, the support system
1 reports patient’s information stored in the memory 38 by
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voice, or provides the information to a medical information
terminal device, etc. that the nurse carties, through a wire-
less communication, etc.

[0066] When the support is finished, the support system 1
finishes the support operation.

1.4 Advantageous Effects of the Embodiment

[0067] According to the configuration of the present
embodiment, the support system 1 includes a terminal
device 30, and provides support to patients through checking
out a patient’s (user’s) condition, content of request, and an
emergency level of request with the use of the terminal
device 30. It is thereby possible to reduce responsibilities of
nurses (care providers) who take care of patients, and
improve efficiency of a nurse’s operations. Advantageous
effects will be described in detail below.

[0068] At a hospital, for example, upon a nurse call made
by a patient, a nurse goes to the patient’s room to deal with
his request. However, if many nurse calls are made during
period of time, such as night time, when fewer nurses are on
duty, the possibility that a patient cannot be taken care of
immediately increases due to a shortage of nurses.

[0069] Furthermore, patient requests vary from a sudden
change of condition, when an emergency level is relatively
high, to a need of a bottle of water, when the emergency
level is relatively low. Since nurses often address patient’s
requests that need not necessarily be dealt with by nurses,
burdens on nurses tend to be greater than necessary.
[0070] There are cases where a nurse first goes to a patient
to check out his condition or ascertain his request, and then
goes back to obtain what the patient requests (for example,
abottle of water, a wheelchair, a cart, or an IV pole, etc.). For
this reason, it takes time to take care of a single patient, and
the nurse’s work efficiency tends to decrease.

[0071] Furthermore, if there are multiple nurse calls from
more than one patient at the same time, the nurse cannot
prioritize tasks without knowing the conditions or requests
of each patient.

[0072] 1In contrast, with the configuration according to the
present embodiment, the support system 1 can, upon the
input of an NC signal relating to a nurse call, or biological
information of a patient, check the content of necessary
support based on the input information content and through
conversations with a patient, and can provide support to the
patient. For example, the support system 1 can transmit
information, such as condition of a patient and an emergency
level, to a nurse, in response to a request having a high
emergency level, such as a sudden change in a patient’s
condition. It is thus possible for a nurse to prepare the items
necessary for treatnient in advance of going to a patient’s
room, and to perform treatment with a high degree of
efficiency. A nurse can assign priorities to their jobs based on
information provided by the support system 1.

[0073] For example, the support system 1 may perform
some part of the support, in place of a nurse, such as carrying
a bottle of water or operating peripheral equipment. It is thus
possible to reduce the number of times a nurse has to give
treatment to an individual patient, and consequently the
burdens on a nurse.

[0074] Furthermore, with the configuration according to
the present embodiment, the support system 1 can assign
priorities to a plurality of conversation sentences based on
the content of past conversation or support, and input
information, etc., and can continue a conversation with the
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patient based on a result of the prioritization. It is thereby
possible for a patient to convey their request to the support
system 1 more quickly. Furthermore, the stress caused by
having unnecessary conversation can be reduced.

[0075] In the present embodiment, a case where the sup-
port system 1 is used in a hospital is described; however, the
above description applies to a case where the support system
1 is used by a care receiver at nursing facilities or by a
home-care patient. It is preferable that content of support
and conversation sentences, etc. are registered in advance
depending on how the support system 1 is used.

2. Second Embodiment

[0076] Next, the second embodiment will be described. In
the second embodiment, five examples of a support opera-
tion performed by the support system 1 will be given.
Hereinafter, the matters differing from the first embodiment
will be mainly described.

2.1 First Example

[0077] A first example will be described. In the first
example, a nurse uses the support system 1 when visiting a
patient for a medical inquiry.

[0078] The terminal device 30 according to the first
example has a function of identifying a nurse. More spe-
cifically, for example, the terminal device 30 may have an
inquiry button that shifts the terminal device 30 to an inquiry
mode in which the terminal device 30 provides the nurse
with a patient’s information when the nurse pressed the
button and may have a function of shifting the terminal
device 30 to an inquiry mode when the controller 37
identifies a nurse based on an input of voice data, etc. by the
nurse, or when the controller 37 obtains image information
by a camera installed in a patient’s room.

[0079] Next, a flow of the support operation will be
described.
[0080] After the terminal device 30 is shifted to the

inquiry mode, the terminal device 30 provides a nurse with
a patient’s information (for example, sleeping times of the
day before, respiration during the sleep, heart rate, frequency
of excretion) upon a request of the nurse. The nurse obtains
information that cannot be gathered from a conversation
with the patient, through the patient’s information provided
by the terminal device 30.

[0081] Forexample, after the terminal device 30 is shifted
to the inquiry mode, the terminal device 30 may start a
conversation with the patient upon an instruction from the
nurse. When the nurse visits the patient for a medical
inquiry, the nurse checks out the patient’s condition, etc.
based on a conversation with the patient. At this time, the
nurse may communicate with the patient via the terminal
device 30 to make the patient feel relaxed and to make
conversation progress smoothly.

2.2 Second Example

[0082] Next, a second example will be described. In the
second example, the terminal device 30 prompts a sleeping
patient to go to a restroom to excrete.

[0083] The terminal device 30 talks to a patient who is
asleep and prompts him to go to the restroom, in accordance
with an input signal from an excretion sensor attached to the
patient, or a time.
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2.3 Third Example

[0084] Next, a third example will be described. In the third
example, a patient receives rehabilitation for a speech dis-
order by using the terminal device 30.

[0085] The terminal device 30 according to the third
example has a function of image recognition, for example.
More specifically, the terminal device 30 includes a camera,
and has a function of recognizing cards used for rehabilita-
tion for the speech disorder with the use of the camera. The
terminal device 30 has a rehabilitation mode for providing
assistance to a patient in rehabilitation.

[0086] Next, a flow of the support operation will be
described.
[0087] The terminal device 30 starts a conversation with

the patient when the conversation switch 32 is operated by
the patient, and is shifted to the rehabilitation mode in
response to the patient’s request.

[0088] For example, in the rehabilitation mode, when the
patient pronounces a name of something on a card, the
terminal device 30 judges the pronounced name based on the
comparison result of the pronounced name and the name of
something on the card displayed on the camera. If the
patient’s answer is incorrect or pronunciation is unclear, the
terminal device 30 supports the patient by voice and helps
the patient to make the correct pronunciation. The terminal
device 30 may summarize a result of rehabilitation. For
example, the terminal device 30 may compare the result with
a result of past rehabilitation so as to check out a recovery
status of the patient.

2.4 Fourth Example

[0089] Next, a fourth example will be described. In the
fourth example, the terminal device 30 analyzes a patient’s
emotions based on a conversation with a patient.

[0090] The terminal device 30 analyzes the patient’s emo-
tions from how the patient answers or replies in a conver-
sation, a sound volume, and conversation speed, etc. As a
result, the terminal device 30 may assign priorities to
conversation sentences so as to make a patient’s mental
status stability.

2.5 Fifth Example

[0091] Next, a fifth example will be described. In the fifth
example, the support system 1 is used for home nursing and
home care.

[0092] For example, in the home nursing, the terminal
device 30 receives patient’s biological information from a
monitoring device, such as Nemuri SCAN. If terminal
device 30 detects the patient’s biological information
exceeds a normal range, or if terminal device 30 detects an
abnormal patient’s response in a conversation, the terminal
device 30 may prompt the patient to contact a hospital, or
directly contact a hospital. The terminal device 30 may talk
to the patient at a determined point in time to prompt the
patient to take medicines, sleep, undergo rehabilitation, or
excrete.

2.6 Advantageous Effects of Second Embodiment

[0093] The configuration of the present embodiment
achieves advantageous effects similar to those achieved by
the first embodiment.
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[0094] Furthermore, with the configuration according to
the first example of the present embodiment, the support
system 1 can provide nurses with more detailed information
regarding patients than information obtained through con-
versations with patients. It is thereby possible for nurses to
conduct physical condition management for patients more
effectively.

[0095] Furthermore, with the configuration according to
the second example of the present embodiment, the support
system 1 can talk to a sleeping patient with an intention of
waking him up, as needed. It is thereby possible to decrease
the possibility that the patient fails at excretion.

[0096] Furthermore, with the configuration according to
the third example of the present embodiment, the support
system 1 can support a patient in rehabilitation. For
example, the support system 1 can conduct a part of reha-
bilitation for speech disorder, which usually requires the
assistance of a nurse or a physiotherapist, etc. It is thereby
possible to reduce burdens on a nurse or a physiotherapist.
Furthermore, a patient can receive rehabilitation more effec-
tively when their physical or mental condition allows.
[0097] Furthermore, with the configuration according to
the fourth example of the present example, the support
system 1 analyzes the patient’s emotions through a conver-
sation with a patient. It is thereby possible for a nurse to
know a patient’s mental status.

[0098] Furthermore, with the configuration according to
the fifth example of the present embodiment, the support
system 1 can detect any abnormal status of a home-care
patient (or home-care receiver), and talks to a home-care
patient as needed.

3. Third Embodiment

[0099] The third embodiment will be described below. In
the third embodiment, one terminal device 30 responds more
than one patient in a patient’s room. Hereinafter, the matters
differing from the first embodiment will be mainly
described.

3.1 Example of Flow of Support Operation

[0100] An example of an operation flow of providing
support to a user by the support system 1 will be described
with reference to FIG. 5.

[0101] As shown in FIG. 5, the controller 37 determines
whether or not support should be provided to one patient
(step S30). More specifically, the controller 37 determines
necessity provide any support in accordance with the flow
from step S10 through step S24 described in the first
embodiment with reference to FIGS. 3 and 4.

[0102] If the controller 37 determines to provide support
(step S31_Yes), the controller 37 checks out the statuses of
the other patients, and determines the content of support and
a support method in accordance with the statuses (step S32).
[0103] For example, the controller 37 determines a
method of conversation with a patient based on whether or
not the other patients are asleep. More specifically, if the
other patients are asleep, for example, the controller 37 may
communicate with the patient at a volume smaller than a
normal setting. For example, if the terminal device 30 has a
directive speaker, the controller 37 may use the directive
speaker to have a conversation with the patient. For
example, if the terminal device 30 is installed on a robot, the
controller 37 may convey the content of a conversation to
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the patient through gestures (actions) of the robot. For
example, if the terminal device 30 has a display, the con-
troller 37 may display the content of a conversation on the
display, instead of talking to the patient.

[0104] For example, the controller 37 knows the where-
abouts of the other patients, and determines a support
method in accordance with those whereabouts. More spe-
cifically, if another patient blocks the way when a patient
goes to the restroom, for example, the controller 37 may talk
to the another patient to give way to the patient who goes to
the restroom. For example, if a patient is looking for any
other patient, the controller 37 may inform the other patient
by saying “[Someone] is looking for you”.

[0105] For example. it controller 37 receives requests
from more than one patient, the controller 37 ascertains the
requests and determines a support method in accordance
with the content of respective requests. More specifically, if
the nurse can respond to the requests from more than one
patient in the same patient’s room in a single visit, the
controller 37 may notify this to the nurse. For example,
suppose a case where the changing of a diaper and the
supply of a bottle of water are requested; if the nurse makes
preparations to meet both of the requests in advance of a
visit to the patient’s room, the nurse can carry out this
support on this single visit.

[0106] After the controller 37 determined the support
method in step S32, the controller 37 determines an emer-
gency level of content of support to be provided to each
patient (step S33).

[0107] The controller 37 provides support to respective
patients in a descending order of emergency level (step S34).
In this case, the controller 37 provides support simultane-
ously in response to requests that can be processed in
parallel.

[0108] More specifically, if more than one patient need a
nurse call, the controller 37 may inform a nurse in this regard
by making one nurse call. For example, if more than one
patient requests for a bottle of water, a wheelchair, a cart, or
an IV pole, efc., to be carried to them, the controller 37 may
contact the automatic carrier device about these requests,
and make arrangements for the requests in a batch. For
example, if more than one patient requests for someone to
talk to, the controller 37 may communicate with them. For
example, during a medical inquiry by a nurse, the controller
37 may report information pertaining to respective patients
in a batch to the nurse. For example, if more than one patient
requests for an operation of peripheral equipment, the con-
troller 37 may perform the operations of lighting, curtains,
or TV simultaneously.

[0109] The controller 37 confirms the completion of each
support. If each support operation is not finished (step
S35_No), the controller 37 returns to step S32.

[0110] More specifically, if controller 37 receives an addi-
tional request, the controller 37 firstly checks out whether
the support in the past has already been finished, and then
returns to step S32 to determine content of support and a
method of support. For example, if a nurse has already been
called to provide other support, the controller 37 may inform
the nurse about the additional request, without making
another nurse call.

[0111] Ifeach support operation is finished (step S35_Yes)
the controller 37 finishes the support operation.

[0112] In the present embodiment, one terminal device 30
is installed in one patient’s room; however, one terminal

Dec. 19, 2019

device 30 may be given to each patient. In this case, the host
server 10 may perform processes, such as determining a
support method after checking statuses of other patients and
determining an emergency level of each request.

3.2 Advantageous Effects of Third Embodiment

[0113] The configuration of the present embodiment
achieves advantageous effects similar to those achieved by
the first and second embodiments.

[0114] Further, according to the configuration of the pres-
ent embodiment, the support system 1 can determine content
of support, a support method, and an emergency level, in
accordance with statuses of other patients. Furthermore, the
support system 1 can respond to multiple requests in a batch.
It is thereby possible for a nurse to respond to requests in a
descending order of emergency level. Furthermore, a nurse
can respond multiple requests at once. It is thereby possible
to improve the efliciency of a nurse’s operations.

4. Fourth Embodiment

[0115] The fourth embodiment will be described below. In
the fourth embodiment, an example of a status of a patient
and his peripheral circumstances for the support system 1 to
determine whether or not to talk to (provide support to) the
patient, will be described. Hereinafter, the matters differing
from the first to third embodiments will be mainly described.

4.1 Examples of Patient’s Statuses and
Circumstances in which the Decision to Talk to
Patient is Determined

[0116] First, a status of a patient, and his circumstances
when the terminal device 30 of the support system 1
determines whether or not to talk to the patient, is described.
If a trigger that necessitates talking to a patient is activated
in the terminal device 30, there are seven statuses of a
patient, or his circumstances, for determining whether the
terminal device 30 should talk to the patient or not, as
follows:

[0117] First Status: A patient being asleep
[0118] Second Status: A patient being awake
[0119] Third Status: whether the patient follows the

instruction of nurse (For example, the instruction is set by
medical professionals)

[0120] Fourth Status: Ambient sound being relatively
loud, or ambient light being relatively bright around the
terminal device 30

[0121] Fifth Status: Ambient sound being relatively small,
or ambient light being relatively dark around the terminal
device 30

[0122] Sixth Status: Treatment history of a patient
[0123] Seventh Status: Change in patient’s vital condition
[0124] More specifically, for the first and second statuses,

the terminal device 30 (controller 37) ascertains if a patient
is asleep or awake based on information obtained from
Nemuri SCAN, for example. If, the patient is asleep, the
controller 37, for exaniple, determines talking to the patient
to be unnecessary and does not talk to the patient (does not
have a conversation with the patient). If the patient is awake,
the controller 37, for example, determines a conversation
with the patient to be possible, and talks to the patient. The
controller 37 may ascertain a patient’s life rhythm based on
the first to seventh statuses in advance, and determine the
necessity of talking to a patient. More specifically, for
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example, the controller 37 determines that talking to the
patient is unnecessary based on the ascertained life rhythm,
even if the patient is awake during his usual sleeping hours,
and does not talk to the patient.

[0125] Regarding to the third status, examples of the
instruction of nurse (instruction of responder) are instructed
times of taking medicines, instructed times to take rehabili-
tation, and restrictions the patient sleeps in the daytime. If
the instruction of nurse is the “instructed times of taking
medicines” or “instructed times to take rehabilitation”, the
controller 37 talks to a patient so as to take medicines or to
take rehabilitation if a set time passed. If the instruction of
nurse is the “restrictions the patient sleeps in the daytime”,
the controller 37 talks a patient so as to wake up if the patient
seems to fall asleep during the restricted time.

[0126] For the third status, the controller 37 talks to a
patient who needs to be managed at every time to check out
his condition, for example. The controller 37, asks a patient
about an amount of food and drinks after a meal time, for
example.

[0127] For the fourth and fifth statuses, a sensor for
sensing sound and light around the terminal device 30, for
example, is included in the terminal device 30. The control-
ler 37 ascertains a circadian rhythm of a patient from
ambient sound and ambient light, for example. The terminal
device 30 may further includes a detector which can detect
how bright the ambient light is based on a threshold value,
and the microphone 33 in the terminal device 30 can detect
how large ambient sound is. The terminal device 30 deter-
mines the status of the patient as a status that the patient is
awake if the ambient sound is relatively large, or the ambient
light is relatively bright. The terminal device ascertains a
circadian rhythm of a patient based on a history of everyday
timing the patient wakes up.

[0128] The controller 37 talks to the patient, if ambient
sound is relatively loud or ambient light is relatively bright,
for example day time. The controller 37 does not talk to the
patient if ambient sound is relatively quiet or ambient light
1s relatively dark, for example night time (or sleeping time).
For example, the controller 37 may talk to the patient, even
if the patient is asleep, to prompt the patient to wake up
based on the circadian rhythm when a wake-up time comes.
The wake-up time is set by the staff' and the patient.

[0129] For the sixth status, the controller 37 ascertains the
treatment history of a patient from information of a patient’s
electronic medical record or a body movement status, and
talks to the patient as appropriate. For example, the control-
ler 37 notifies the patient of the time at which to take
medicines. For example, the controller 37 alerts the patient
when anesthesia wears off. For another example, the con-
troller 37 notifies the patient of a time to change his body
position.

[0130] For the seventh status, the controller 37 ascertains
vital information that can be obtained from Nemuri SCAN
or a smart bed, etc. that can measure vital data of a user, and
talks to the patient as appropriate. For example, the control-
ler 37 talks to the patient when it detects abnormalities in the
patient’s vital data (whether the patient’s vital data is outside
the normal range) and checks out the patient’s condition.
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4.2 Examples of Determination of Whether or not
to Talk to a Patient Based on a Combination of
Two Statuses

[0131] Next, specific examples of determination of
whether or not to talk to a patient based on a combination of
two statuses will be described using FIG. 6. The example
shown in FIG. 6 is that the controller 37 determines whether
or not to talk to a patient based on a combination of two
statuses among the above-described first to seventh statuses.
The controller 37 determines whether or not to talk to a
patient in accordance with a combination of three or more
statuses.

[0132] As shown in FIG. 6, if a combination of two
statuses is used to determine whether or not to talk to the
patient, the controller 37 determines each of the statuses, a
first-priority status and a second-priority status.

[0133] A case where the third status is the first-priority
status is described.

[0134] Ifthe first status (being asleep) is a second-priority
status, the controller 37 will basically talks to the patient if
the controller 37 finds out the patient doesn’t follow the
nurse’s instruction, even if the patient is sleeping. Further-
more the controller 37 may determine whether or not to talk
to the patient based on an emergency level of content of a
nurse’s instruction (for example, time to take medicine, time
to take rehabilitation, time to end a nap, etc.) If the emer-
gency level of the instruction the patient doesn’t follow is
relatively low, the controller 37 doesn’t talk to the patient. If
the emergency level of the instruction the patient doesn’t
follow is relatively high, the controller 37 need to talk to the
patient.

[0135] The emergency level of the nurse’s instruction
related to time to take medicines is relatively high that of the
nurse’s instruction related to restrictions the patient sleeps in
the daytime, for example.

[0136] Then, if the controller 37 determines that talking to
the patient is necessary, the controller 37 talks to the patient.
[0137] If the second status (being awake) is a second-
priority status, the controller 37 talks to the patient in
accordance with content of the instruction.

[0138] A case where the fourth status (ambient sound:
relatively large (loud), ambient light: relatively bright) is a
first-priority status is described.

[0139] TIfthe first status (being asleep) is a second-priority
status, the controller 37 talks to the patient judging that it is
a time to wake up based on the ambient sound and ambient
light, even if the patient is sleeping.

[0140] If the second status (being awake) or the third
status (nurse’s instruction) is a second-priority status, the
controller 37 talks to the patient in accordance with the
content of support.

[0141] A case where the fifth status (ambient sound:
relatively small, ambient light: relatively dark) is a first-
priority status is described.

[0142] Ifthe first status (being asleep) is a second-priority
status, the controller 37 does not talk to the patient.

[0143] If the second status (being awake) is a second-
priority status, the controller 37 does not talk to the patient,
even if the patient is awake when the controller 37 deter-
mines that it is time to sleep based on the ambient sound and
ambient light.

[0144] If the third status (nurse’s instruction) is a second-
priority status, the controller 37 determines talking to the



US 2019/0380663 A1

patient to be unnecessary for a nurse’s instruction with a low
emergency level, for example, if the controller 37 detet-
mines that it is time to sleep.

[0145] A case where the sixth status (history of treatment)
is the first-priority status is described.

[0146] If the first status (being asleep) is a second-priority
status, the controller 37 will basically talks to the patient if
the controller 37 finds out the time the patient need to change
body position passes, even if the patient is sleeping. The six
status includes whether the time the patient need to take
medicines passes, whether the time the patient need to take
rehabilitation passes, whether the predetermined time passes
after anesthesia wears off, or whether the time the patient
need to change body position passes, for example. Further-
more the controller 37 may determine whether or not to talk
to the patient based on the patient’s history of treatment, for
example, time to take medicine, time to take rehabilitation,
time when anesthesia wears off, time to change body posi-
tion, even when the patient is sleeping.

[0147] If the second status (being awake), the third status
(nurse’s instruction), or the fourth status (ambient sound:
relatively large (loud), ambient light: relatively bright) is a
second-priority status, the controller 37 talks to the patient
in accordance with the content of support. If the fifth status
(ambient sound: relatively small, ambient light: relatively
dark) is a second-priority status, the controller 37 talks to the
patient if an emergency level is determined to be high based
on the history of treatment, even during sleeping hours.
[0148] A case where the seventh status (change in vital
conditions) is a first-priority status is described.

[0149] Ifthe controller 37 detects any abnormalities in the
vital conditions (for example, if a vital condition exceeds a
determination standard that is predetermined by a medical
professional), the controller 37 talks to the patient, regard-
less of the status that has been designated as second priority.

4.3 Advantageous Effects of Fourth Embodiment

[0150] The configuration of the present embodiment
achieves advantageous effects similar to those achieved by
the first embodiment.

[0151] Furthermore, according to the configuration of the
present embodiment, the support system 1 can determine the
necessity of talking to a patient depending on a plurality of
circumstances, and can provide more suitable support.

5. Fifth Embodiment

[0152] The fifth embodiment will be described below. In
the fifth embodiment, two examples of using the support
system 1 at, for example, a hotel will be described. In the
following examples, the terminal device 30 of the support
system 1 is installed in each room. Each hotel guest (user)
may be provided with one terminal device 30 of the support
system 1. In the following, only the matters differing from
the first through fourth embodiments will be described.

5.1 First Example

[0153] First, the first example will be described with
reference to FIG. 7. The example shown in FIG. 7 shows a
case where the support system 1 estimates a time when a
guest wakes up, and arranges preparation of breakfast for the
guest.

[0154] As shown in FIG. 7, the terminal device 30 (con-
troller 37) ascertains a sleeping rhythm of a guest based on
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information of a waking signal that can be obtained from
Nemuri SCAN installed in the bed, or information from a
camera, for example. The controller 37 ascertains a circa-
dian rhythm from ambient sound and ambient light around
the terminal device 30. The controller 37 estimates a time
when the guest can comfortably wake up based on the
information (step S40).

[0155] Next, the host server 10 of the support system 1
notifies hotel staff (responder) of the estimated wake-up time
obtained by the terminal device 30, and instructs the hotel
staff to prepare breakfast (step S41). More specifically, for
example, the controller 37 determines a time for breakfast
based on the estimated wake-up time and a predetermined
preparation time between when the guest wakes up and
when the guest starts having breakfast. The host server 10
then notifies the hotel staff of the estimated wake-up time
and breakfast time obtained from the terminal device 30. At
this time, for example, the host server 10 may notify a
restaurant of a busy breakfast hour estimated from the
breakfast time of each guest.

[0156] Next, the controller 37 starts providing support at
the estimated wake-up time. For example, the controller 37
prompts the guest to wake up comfortably through talking to
the guest (step S42).

[0157] Subsequently. the controller 37 notifies the woken-
up guest of the breakfast time (step S43). The support system
1 also notifies the staff’ that the guest is awake.

5.2 Second Example

[0158] Now, the second example will be described with
reference to FIG. 8. In the second example, a case where the
support system 1 determines an emergency level of a support
request from each room (terminal device 30) and notifies the
hotel staff of the emergency level, will be described. The
support request includes a request for room services, a
request for massage, or a request for changing linen used in
a room, for example.

[0159] As shown in FIG. 8, the controller 37 receives a
support request from a guest (step S50). The controller 37
that has received the support request determines an emer-
gency level of the support request in accordance with the
content of the request, camera information, tone of the
guest’s voice, etc. (step S51), and notifies the host server 10
of information regarding the content of support and the
emergency level.

[0160] Since the patient can’t sleep well, the controller 37
treats a received request as high emergency level if the
controller 37 received request of changing linen used for the
bed in a room in the middle of night. The controller 37 treats
a received request as high emergency level if the tone of the
guest voice seems to be strange or pretty loud.

[0161] Next, upon the receipt of the information regarding
the content of support and the emergency level from the
terminal device 30, the host server 10 checks out whether
there is any other support request from other guest, namely
another terminal device 30 (step S52).

[0162] If there are no support requests from other guest
(step S52_No), the host server 10 notifies the staff that there
is a support request. The staff provides support based on the
support request received from the host server 10 (step S54).
[0163] If there is a support request from another guest
(step S52_Yes), the host server 10 displays the content of
each support and the priorities to the staff, based on the
emergency level of each support (step S53).
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[0164] Next, the staff provides support based on the pri-
orities displayed by the host server 10 (step S54).

5.3 Advantageous Effects of Fifth Embodiment

[0165] According to the configuration of the present
embodiment, the support system 1 can ascertain a status of
a guest (user) through the terminal device 30 (for example,
whether a guest is asleep, awake, hurry, or angry), and thus
determine when to provide support. Thus, the staffs can
handle requests without offending guests.

[0166] Furthermore, according to the configuration of the
present embodiment, the support system 1 assigns priorities
to support requests made by more than one guest, and
displays the priorities to the staff. It is thereby possible to
improve the efliciency of staff work, and to reduce the stress
levels of guests waiting for support.

6. Sixth Embodiment

[0167] Next, the sixth embodiment will be described. In
the sixth embodiment, two examples where the support
system 1 is installed in a user’s house will be described. In

the following, only the matters different from the first
through fifth embodiments will be described.

6.1 First Example

[0168] First, a first example will be described. In the first
example, a support operation based on a life thythm of a user
will be described.

[0169] For example, in a user’s house, the controller 37
ascertains a use s daily life rhythm (e.g., bedtime) from
information obtained from Nemuri SCAN or information
obtained from a camera, etc. The controller 37 then deter-
mines a recommendation bath time that assures the user of
a good sleep based on his bedtime. The controller 37 then
prompts the user to take a bath when the recommended bath
time comes.

6.2 Second Example

[0170] Next, a second example will be described. In the
second example, an example of a support operation per-
formed for a case where a user is an elderly person living
alone, will be described.

[0171] For example, the support system 1 ascertains the
user’s living circumstance from the user’s actions in the
house, or responses to conversations and the like, and
reports the statuses of a user’s physical ability and cognitive
ability to a family member (responder) who lives in a
different place. Based on the report from the support system
1, the family member may consult a doctor or adjust the
number of visits, for example.

6.3 Advantageous Effects of Sixth Embodiment

[0172] According to the configuration of the present
embodiment, the support system 1 can ascertain a us life
rhythm and provide support based on the life rhythm. The
support system 1 ascertains a user’s life thythm and can
report a life circumstance to the responder. It is thereby
possible for the responder to provide support appropriate.

7. Modification, Etc.

[0173] The embodiments are not limited to the above-
described aspects, but can be modified in various ways.
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[0174] For example, the controller 37 may visualize an
emergency level of a patient’s request with the use of an
index, and notify a nurse of the patient’s request.
[0175] Furthermore, the controller 37 may determine body
condition when the patient wakes up based on a signal that
can be obtained from Nemuri SCAN, for example, and
report the determination result to the nurse.
[0176] Furthermore, the controller 37 may have a learning
function for learning information, such as frequencies of
wake-ups or vital conditions (respiration, heart rate, and so
on). The controller 37 may determine the presence/absence
of a conversation with the patient based on a result of this
learning function.
[0177] Furthermore, the controller 37 may learn a rela-
tionship between the content of conversations and differ-
ences in smoothness in response, and may automatically
change the priorities of the conversation sentences.
[0178] The present invention is not limited to the above
embodiments, but can be modified in various forms, without
departing from the gist thereof. The respective embodiments
may be appropriately combined and practiced. In this case,
a combined effect is obtained. The above-described embodi-
ment incorporates various kinds of inventions which can be
extracted by combinations selected from the plurality of
disclosed constituent elements. For example, even if some
constituent elements are deleted from all the constituent
elements disclosed in the embodiment, an arrangement from
which some constituent elements are deleted can be
extracted as an invention as long as the problem can be
solved and the effect obtained.
What is claimed is:
1. A support system coniprising;
a server; and
a terminal device capable of communicating with the
servet,
wherein the terminal device includes:
an input circuit configured to receive a first signal of a
user, the first signal indicating that the user is awake;
and
a controller coupled to the input circuit and configured to
determine to provide support to the user based on the
first signal.

2. The system according to claim 1, wherein

the controller is configured to provide the support to the
user after the controller determines a content of the
support and an emergency level of the support based on
a result of a conversation with the user.

3. The system according to claim 1, wherein

the input circuit is configured to receive at least one of a
respiration signal and a heart rate signal of the user.

4. The system according to claim 1, wherein

the input circuit is configured to receive a second signal
relating to a call request by the user, and

the controller is configured to check out a physical
condition of the user based on biological information of
the user when receiving the second signal.

5. The system according to claim 2, wherein

the content of the support includes the content of the
request by the user and the emergency level.

6. The system according to claim 2, wherein

the content of the support includes a transmission of a
control signal to an external device.
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7. The system according to claim 1, wherein

the terminal device further includes a switch used when
the user wants to start a conversation with the terminal
device or to finish a conversation with the terminal
device.

8. The system according to claim 1, wherein

the controller has a function of identifying the user, and is
configured to assign priotities to conversation sen-
tences suitable for the user.

9. The system according to claim 3, wherein

the controller is configured to prompt the user to wake up
based on at least one of the respiration signal and the
heart rate signal.

10. The system according to claim 1, wherein

the controller is configured to provide information of the
user to a responder in response to a request from the
responder.

11. The system according to claim 1, wherein

the input circuit is configured to receive an input signal
from an excretion sensor, and

the controller is configured to prompt the user to excrete
based on the input signal.

12. The system according to claim 1, wherein

the controller has a rehabilitation mode that provides
assistance to the user in rehabilitation.

13. The system according to claim 1, wherein

the controller is configured to analyze emotions of the
user based on a conversation with the user.

14. The system according to claim 1, wherein

the controller is configured to determine to talk to the user
based on a first priority status and a second priority
status,

when the first priority status indicates an instruction of a
responder and the second priority status indicates that
the user is asleep, the controller is configured to deter-
mine to talk to the user in accordance with an emer-
gency level of the instruction of the responder, and

when the first priority status indicates the instruction of
the responder and the second priority status indicates

Dec. 19, 2019

that the user is awake, the controller is configured to
talk to the user in accordance with the instruction.

15. The system according to claim 1, wherein

the controller is configured to determine to talk to the user
based on a first priority status and a second priority
status, and

when the first priority status indicates sound and light
around the terminal device and the second priority
status indicates that the user is asleep, the controller is
configured to ascertain a circadian rhythm of the user
from the sound and the light and determine to talk to the
user at wake-up time.

16. The system according to claim 1, wherein

the controller is configured to determine to talk to the user
based on a first priority status and a second priority
status, and

when the first priority status indicates history of treatment
and the second priority status indicates that the user is
asleep, the controller is configured to determine to talk
to the user in accordance with history of treatment.

17. The system according to claim 1, wherein

the controller is configured to estimate a time when the
user wakes up based on the waking signal, and

the server is configured to notify a responder of the
estimated time.

18. The system according to claim 17, wherein

the controller is configured to determine a time to start
providing support based on the wake-up time.

19. The system according to claim 2, further comprising

a plurality of terminal devices,

wherein when the server received a plurality of support
requests from the plurality of terminal devices, the
server is configured to notify a responder of content of
each support and priorities based on the emergency
level of each support.

20. The system according to claim 1, wherein

a content of the support includes a report of a state of at
least one of a physical ability and a cognitive ability of
the user to a responder.

L S S T
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