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(57) ABSTRACT

A smart toothbrush is provided. The smart toothbrush
includes a toothbrush head configured to be provided with
bristles, a toothbrush body configured to be connected to the
toothbrush head and to be able to be held, a temperature
sensor configured to measure a temperature within an oral
cavity of a user while the user is brushing teeth using the
smart toothbrush, and a processor configured to determine a
tooth brushing section in which the user is brushing teeth
within the oral cavity, based on a temperature value mea-
sured by the temperature sensor.
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METHOD FOR DETERMINING TOOTH
BRUSHING SECTION, AND SMART
TOOTHBRUSH AND ELECTRONIC DEVICE
THEREFOR

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims the benefit under 35 U.S.C.
§ 119(e) of a U.S. Provisional application filed on Oct. 11,
2016 in the U.S. Patent and Trademark Office and assigned
Ser. No. 62/406,533, and under 35 US.C. § 119(a) of a
Korean patent application filed on Jan. 26, 2017 in the
Korean Intellectual Property Office and assigned Serial
number 10-2017-0012773, the entire disclosure of each of
which is hereby incorporated by reference.

JOINT RESEARCH AGREEMENT

[0002] The present disclosure was made by or on behalf of
the below listed parties to a joint research agreement. The
joint research agreement was in effect on or before the date
the present disclosure was made and the present disclosure
was made as a result of activities undertaken within the
scope of the joint research agreement. The parties to the joint
research agreement are 1) Samsung Electronics Co., Ltd.,
and 2) Cheil Worldwide Inc.

TECHNICAL FIELD

[0003] The present disclosure relates to a method for
determining a tooth brushing section of a smart toothbrush
and a smart toothbrush therefor. More particularly, the
present disclosure relates to apparatuses and methods con-
sistent with the present disclosure also relate to a method for
determining a tooth brushing section of an electronic device
and an electronic device therefor.

BACKGROUND

[0004] Tooth brushing means actions of users managing
teeth using a manual toothbrush an interdental brush, an
electric toothbrush, a sonic toothbrush, a mouthwash, or the
like.

[0005] In the case of using the manual toothbrush, the user
brings cross-sections of bristles of the toothbrush into con-
tact with surfaces of the teeth, and may perform the tooth
brushing while performing reciprocation in forward and
rearward directions, reciprocation in upward and downward
directions, or a rotation motion.

[0006] In the case of using the electric toothbrush or the
sonic toothbrush, the user may perform the tooth brushing
by only an action of brining cross-sections of bristles of the
toothbrush into contact with surfaces of the teeth or the
vicinity of the surfaces of the teeth.

[0007] Correct tooth brushing removes a food residue,
dental plaque, or the like, and massages gums to increase a
blood supply. In addition, the tooth brushing promotes
keratinization of the epithelium of the gums to increase
resistance to infection and alleviates halitosis in the oral
cavity.

[0008] Since the tooth brushing needs to be continuously
managed, it is very important to make it a habit to correctly
brush teeth since childhood.
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[0009] Particularly, since teeth of children are weaker than
those of adults, in the case in which the teeth of the children
are not continuously managed, it is likely that dental caries
will be easily generated.

[0010] However, it is realistically difficult for parents to
continuously manage tooth brushing of their children.
[0011] Therefore, a method for naturally forming a tooth
brushing habit of a user (for example, a child) and inducing
the user to spontaneously brush teeth is required.

[0012] The above information is presented as background
information only to assist with an understanding of the
present disclosure. No determination has been made, and no
assertion is made, as to whether any of the above might be
applicable as prior art with regard to the present disclosure.

SUMMARY

[0013] Aspects of the present disclosure are to address at
least the above-mentioned problems and/or disadvantages
and to provide at least the advantages described below.
Accordingly, an aspect of the present disclosure is to provide
amethod for determining a tooth brushing section of a smart
toothbrush and a smart toothbrush therefor.

[0014] In accordance with an aspect of the present disclo-
sure, a smart toothbrush is provided. The smart toothbrush
includes a toothbrush head configured to be provided with
bristles, a toothbrush body configured to be connected to the
toothbrush head and to be able to be held, a temperature
sensor configured to measure a temperature within an oral
cavity of a user while the user is brushing teeth using the
smart toothbrush, and a processor configured to determine a
tooth brushing section in which the user is brushing teeth
within the oral cavity, based on a temperature value mea-
sured by the temperature sensor.

[0015] In accordance with another aspect of the present
disclosure, an electronic device is provided. The electronic
device includes a communicator configured to communicate
with a smart toothbrush, and a processor configured to
acquire a temperature value within an oral cavity of the user
measured by a temperature sensor of the smart toothbrush
through the communicator, and determine a tooth brushing
section in which the user is brushing teeth within the oral
cavity based on the acquired temperature value, while a user
is brushing teeth using the smart toothbrush.

[0016] In accordance with another aspect of the present
disclosure, a method for determining a tooth brushing sec-
tion of a smart toothbrush is provided. The method includes
measuring a temperature within the oral cavity of the user
using a temperature sensor of the smart toothbrush while the
user is brushing teeth using the smart toothbrush, and
determining a tooth brushing section in which the user is
brushing teeth within the oral cavity, based on the measured
temperature value.

[0017] In accordance with another aspect of the present
disclosure, a method for determining a tooth brushing sec-
tion of an electronic device is provided. The method
includes acquiring a temperature value within an oral cavity
of the user using a temperature sensor of the smart tooth-
brush while the user is brushing teeth, and determining a
tooth brushing section in which the user is brushing teeth
within the oral cavity, based on the acquired temperature
value.

[0018] According to the present disclosure, the user’s
tooth brushing habits can be formed naturally. For example,
the user can perform the correct tooth brushing based on the
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provision of the accurate tooth brushing guide information
or feedback per tooth brushing section, such that the correct
habits can be formed.

[0019] In addition, the user’s bio signal is measured in the
non-conscious manner while the user is brushing teeth, such
that the health care of the user can be naturally made based
on the bio signal.

[0020] In addition, it becomes possible for the guardian to
monitor and manage the user remotely when the tooth
brushing status or the health status of the user (for example,
child) is transmitted to the user’s guardian (e.g., parent).
[0021] Further, the effects that may be obtained or
expected by the embodiments of the present disclosure shall
be directly or implicitly disclosed in the detailed description
of the present disclosure. For example, various effects that
may be expected by the various embodiments of the present
disclosure shall be disclosed in the detailed description to be
described below.

[0022] Other aspects, advantages, and salient features of
the disclosure will become apparent to those skilled in the art
from the following detailed description, which, taken in
conjunction with the annexed drawings, discloses various
embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and/or other aspects, features, and
advantages of certain embodiments of the present disclosure
will be more apparent from the following description taken
in conjunction with the accompanying drawings, in which:
[0024] FIGS. 1A, 1B, and 1C are views illustrating a
system in which a smart toothbrush and an electronic device
are interlocked with each other according to various embodi-
ments of the present disclosure;

[0025] FIGS. 2A and 2B are views illustrating components
of a smart toothbrush according to various embodiments of
the present disclosure;

[0026] FIGS. 3A, 3B, and 3C are views illustrating a
toothbrush head provided with a temperature sensor accord-
ing to various embodiments of the present disclosure;
[0027] FIG. 4 is views illustrating tooth brushing areas
according to an embodiment of the present disclosure;
[0028] FIGS. 5A, 5B, and 5C are views illustrating tooth
brushing sections according to various embodiments of the
present disclosure;

[0029] FIGS. 6A, 6B, and 6C are views illustrating pro-
cesses of determining a tooth brushing section depending on
a change rate of a temperature value according to various
embodiments of the present disclosure;

[0030] FIGS. 7A and 7B are flow charts illustrating pro-
cesses of determining a tooth brushing section in which a
user is brushing teeth according to various embodiments of
the present disclosure;

[0031] FIG. 8 is a flow chart illustrating operation modes
of a smart toothbrush according to an embodiment of the
present disclosure;

[0032] FIGS. 9A, 9B, 9C, 9D, 9E, and 9F are views
illustrating screens providing feedback information depend-
ing on tooth brushing of a user according to various embodi-
ments of the present disclosure;

[0033] FIGS. 10A and 10B are screens illustrating histori-
cal information according to various embodiments of the
present disclosure;
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[0034] FIGS. 11A, 11B, and 11C are views illustrating
processes of determining a body temperature of a user
according to various embodiments of the present disclosure;
[0035] FIG. 12 is a view illustrating a smart toothbrush
provided with an electrocardiogram sensor and a heart rate
sensor according to an embodiment of the present disclo-
sure;

[0036] FIG. 13 is a view illustrating a situation in which
a smart toothbrush is used in an Internet of things (IoT)
environment according to an embodiment of the present
disclosure;

[0037] FIG. 14 is a flow chart illustrating processes in
which a smart toothbrush determines a tooth brushing sec-
tion according to an embodiment of the present disclosure;
[0038] FIG. 15 is a flow chart illustrating processes in
which an electronic device determines a tooth brushing
section according to an embodiment of the present disclo-
sure; and

[0039] FIG. 16 is a block diagram illustrating an electronic
device according to an embodiment of the present disclo-
sure.

[0040] Throughout the drawings, like reference numerals
will be understood to refer to like parts, components, and
structures.

DETAILED DESCRIPTION

[0041] The following description with reference to the
accompanying drawings is provided to assist in a compre-
hensive understanding of various embodiments of the pres-
ent disclosure as defined by the claims and their equivalents.
It includes various specific details to assist in that under-
standing but these are to be regarded as merely exemplary.
Accordingly, those of ordinary skill in the art will recognize
that various changes and modifications of the various
embodiment described herein can be made without depart-
ing from the scope and spirit of the present disclosure. In
addition, descriptions of well-known functions and con-
structions may be omitted for clarity and conciseness.
[0042] The terms and words used in the following descrip-
tion and claims are not limited to the bibliographical mean-
ings, but, are merely used by the inventor to enable a clear
and consistent understanding of the present disclosure.
Accordingly, it should be apparent to those skilled in the art
that the following description of various embodiments of the
present disclosure is provided for illustration purpose only
and not for the purpose of limiting the present disclosure as
defined by the appended claims and their equivalents.
[0043] It is to be understood that the singular forms “a,”
“an,” and “the” include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference to “a
component surface” includes reference to one or more of
such surfaces.

[0044] In the present disclosure, an expression “have,”
“may have,” “include,” “may include,” or the like, indicates
existence of a corresponding feature (for example, a numeri-
cal value, a function, an operation, a component such as a
part, or the like), and does not exclude existence of an
additional feature,

[0045] In the present disclosure, an expression “A or B,”
“at least one of A and/or B,” “one or more of A and/or B,”
or the like, may include all possible combinations of items
enumerated together. For example, “A or B,” “at least one of
A and B,” or “at least one of A or B” may indicate all of 1)
a case in which at least one A is included, 2) a case in which
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at least one B is included, or 3) a case in which both of at
least one A and at least one B are included.

[0046] Expressions “first,” “second,” or the like, used in
diverse embodiments may indicate various components
regardless of a sequence and/or importance of the compo-
nents, and do not limit the corresponding components. The
abovementioned expressions may be used to distinguish one
component from the other component. For example, a first
user device and a second user device may indicate different
user devices regardless of a sequence or importance thereof.
For example, the ‘first” component may be named the
‘second” component and the ‘second’ component may also
be similarly named the ‘first” component, without departing
from the scope of the present disclosure.

[0047] When it is mentioned that any component (for
example, a first component) is (functionally or communica-
tively) connected to another component (for example, a
second component), it is to be understood that any compo-
nent is directly connected to another component or may be
connected to another component through the other compo-
nent (for example, a third component). On the other hand,
when it is mentioned that any component (for example, a
first component) is “directly coupled” or “directly con-
nected” to another component (for example, a second com-
ponent), it is to be understood that the other component (for
example, a third component) is not present between any
component and another component.

[0048] An expression “configured (or set) to” used in the
present disclosure may be replaced by an expression “suit-
able for,” “having the capacity to,” “designed to,” “adapted
to,” “made to,” or “capable of” depending on a situation. A
term “configured (or set) to” may not necessarily mean
“specifically designed to” in hardware. Instead, an expres-
sion “an apparatus configured to” may mean that the appa-
ratus may “do” together with other apparatuses or compo-
nents. For example, a “processor configured (or set) to
perform A, B, and C” may mean a dedicated processor (for
example, an embedded processor) for performing the cor-
responding operations or a generic-purpose processor (for
example, a central processing unit (CPU) or an application
processor (AP)) that may perform the corresponding opera-
tions by executing one or more software programs stored in
a memory apparatus.

[0049] The electronic device in this disclosure may
include, for example, at least one of a smart phone, a tablet
personal computer (PC), a mobile phone, a videophone, an
electronic book reader, a desktop PC, a laptop PC, a nethook
computer, a personal digital assistant (PDA), a portable
media player (PMP), an Moving Picture Experts Group
(MPEG-1 or MPEG-2) audio layer-3 (MP3) player, a mobile
medical instrument, a camera, and a wearable device (e.g.,
smart glasses, a head wearable device, an electronic apparel,
an electronic bracelet, an electronic necklace, an electronic
accessory, an electronic tattoo, a smart mirror, or a smart
watch).

[0050] In some embodiments, the electronic device may
be a smart home appliance. The smart home appliances may
include, for example, at least one of a television, a digital
versatile disc (DVD) player, an audio, a refrigerator, an air
conditioner, a vacuum cleaner, an oven, a microwave, a
washing machine, an air cleaner, a set top box, a home
automation control panel, an electronic dictionary, an elec-
tronic key, a camcorder, and an electronic picture frame.

2«
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[0051] The electronic device according to the embodiment
in the present disclosure is also not limited to the above-
described devices, and may include new electronic devices
according to technological advancement.

[0052] Hereinafter, an electronic device according to vari-
ous embodiments will be described with reference to the
accompanying drawings. In the present document, the term
user may indicate a person using an electronic device or a
device (for example: artificial intelligence electronic device)
using an electronic device.

[0053] FIGS. 1A, 1B, and 1C are views illustrating a
system in which a smart toothbrush and an electronic device
are interlocked with each other according to various embodi-
ments of the present disclosure.

[0054] Referring to FIGS. 1A, 1B, and 1C, a system 1 may
include a smart toothbrush 10 and an electronic device 20
(e.g., a portable terminal).

[0055] The smart toothbrush 10 may be a toothbrush
capable of providing various additional functions as well as
being used as a means for tooth brushing which is an original
purpose of a toothbrush.

[0056] For example, the smart toothbrush 10 may collect
various kinds of sensing values while a user is brushing
teeth.

[0057] The smart toothbrush 10 may determine a tooth
brushing or health condition of a user based on the sensing
values collected.

[0058] The smart toothbrush 10 may transmit the sensing
values to the electronic device 20 which communicates with
the smart toothbrush. In this case, the electronic device 20
may use the received sensing values to determine the tooth
brushing or health condition of the user.

[0059] Further, the smart toothbrush 10 may support a
sonic vibration function as a tooth brushing means. For
example, the smart toothbrush 10 may provide a sonic
vibration effect to assist awkward tooth brushing of a user
(e.g., a child).

[0060] In an embodiment, the smart toothbrush 10 may
measure a temperature within an oral cavity of a user using
a temperature sensor provided in the smart toothbrush 10,
while the user is brushing teeth.

[0061] Based on the measured temperature value, the
smart toothbrush 10 may determine a tooth brushing section
in which the user is brushing teeth within the oral cavity of
the user.

[0062] Alternatively, the smart toothbrush 10 may deter-
mine a body temperature of a user based on the measured
temperature within the oral cavity of the user, without user’s
self-awareness.

[0063] In various embodiments, the smart toothbrush 10
may be configured so that a replaceable toothbrush head
may be detached from a toothbrush body for hygiene
purposes.

[0064] The smart toothbrush 10 may communicate with
the electronic device 20 via a network 30.

[0065] Forexample, the smart toothbrush 10 may perform
local area communication with the electronic device.
[0066] The local area communication may include at least
one of, for example, Wi-Fi, Bluetooth (BT), BT low energy
(BLE), Zigbee, near field communication (NFC), magnetic
secure transmission, radio frequency (RF), and body area
network (BAN).

[0067] The electronic device 20 communicates with the
smart toothbrush 10 and may provide applications for guid-
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ing the tooth brushing of the user or for managing the tooth
brushing or health condition of the user, or the like.
[0068] The application may be provided while being pre-
loaded at the time of sale of the electronic device 20, but
may be provided in an app type, for example, via an app
market (e.g., Android market). In this case, the user of the
electronic device 20 may download and install applications
from a server providing the app market.

[0069] In an embodiment, the electronic device 20 may
acquire a temperature value within the oral cavity of the user
from the smart toothbrush 10.

[0070] Based on the acquired temperature value, the elec-
tronic device 20 may determine the tooth brushing section in
which the user is brushing teeth within the oral cavity of the
user.

[0071] Alternatively, the smart toothbrush 10 may deter-
mine the body temperature of the user based on the acquired
temperature value.

[0072] In various embodiments, as illustrated in FIG. 1A,
the electronic device 20 may display, on a screen, tooth
brushing guide information and tooth brushing analysis
information (for example, the tooth brushing time per tooth
brushing section, a tooth brushing area in which a user is
brushing teeth, tooth brushing status information indicating
a tooth brushing degree, etc.) for the tooth brushing of the
user by an augmented reality (AR) technique while the user
is brushing teeth.

[0073] For example, the electronic device 20 may provide
a variety of theme backgrounds and masks to suit the user’s
taste while the tooth brushing time (e.g., 2 to 3 minutes) of
the user is continued to induce the user to enjoy brushing
teeth. In addition, the electronic device 20 may provide a
predetermined reward (e.g., a mobile sticker) or the like to
a user if the user successfully performs tooth brushing to
induce the user to steadily brush teeth in order to collect
stickers, such that the user may be motivated to perform the
tooth brushing.

[0074] Alternatively, as illustrated in FIG. 1B, the elec-
tronic device 20 may provide the user with a tooth brushing
analysis result and tooth brushing management information
for the user through the screen after the tooth brushing of the
user is completed.

[0075] Alternatively, as illustrated in FIG. 1C, the elec-
tronic device 20 may determine bio information of a user
based on the sensing values measured by the smart tooth-
brush 10. Then, the electronic device 20 may provide the
health condition of the user (for example, degree of an attack
of fever, degree of low temperature, etc.) through the screen
based on the determined bio information.

[0076] FIGS. 1A to 1C will be described in detail below.
[0077] FIGS. 2A and 2B are views illustrating components
of a smart toothbrush according to various embodiments of
the present disclosure.

[0078] Referring to FIGS. 2A and 2B, the smart tooth-
brush includes a toothbrush head 11, a toothbrush body 12,
a processor 13, a memory 14, a temperature sensor 15, and
a battery 16, as in a smart toothbrush 10a of FIG. 2A.
[0079] The smart toothbrush may have a predetermined
length. The predetermined length may be between about 15
cm to about 25 cm as length of a general toothbrush, and
may have various lengths depending on a use target (e.g.,
infant, adult, etc.) of a toothbrush.

[0080] The toothbrush head 11 may be connected to the
toothbrush body 12 which a user can grip. For example, the
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toothbrush head 11 may also be injection-molded or formed
as an integral part extending up to the toothbrush body 12,
or the toothbrush head 11 and the toothbrush body 12 may
also have a detachable structure that is separable from or
engageable with each other.

[0081] The temperature sensor 15 may be provided on the
toothbrush head 11 or the toothbrush body 12 and may be
preferably provided on the toothbrush head 11.

[0082] If the toothbrush head 11 is provided with the
temperature sensor 15, the temperature sensor 15 may be
provided on a back or side surface of the toothbrush head.
[0083] The temperature sensor 15 may comprise, for
example, a thermistor located in a cap made of a material
(for example, stainless steel, aluminum, etc.) having high
conductivity and a low possibility of corrosion. In this case,
the thermistor may be fixed to the cap by a highly conductive
adhesive (e.g., epoxy or the like). In addition, the cap
including the thermistor may also be secured to the tooth-
brush head 11 or the toothbrush body 12 by the same kind
of adhesives as described above.

[0084] The processor 13 may be provided on the tooth-
brush head 11 or the toothbrush body 12, and may be
preferably provided on the toothbrush head 12.

[0085] The processor 13 may include at least one of a
CPU, an AP, and a communication processor (CP). The
processor 13 may perform an operation or data processing
on a control and/or communication of at least one of the
other components of the smart toothbrush 10a.

[0086] In various embodiments, the processor 13 may
determine a tooth brushing section in which the user is
brushing teeth within the oral cavity of the user, based on the
temperature value measured by the temperature sensor 15.
The tooth brushing section may correspond to at least one of
tooth brushing areas which are divided into a tooth surface
of a user, a set of a plurality of tooth surfaces, and spaces
between teeth.

[0087] In various embodiments, the processor 13 may
determine the body temperature of the user using the smart
toothbrush 10a based on a change rate of the measured
temperature value in the body temperature measurement
area, if the determined tooth brushing section includes a
body temperature measurement area associated with the
body temperature measurement of the user.

[0088] In various embodiments, the processor 13 may
measure the tooth brushing time per tooth brushing section
and provide the tooth brushing guide information if the tooth
brushing time is equal to or less than a threshold time.
[0089] In various embodiments, the processor 13 may
determine an operation mode of the smart toothbrush based
on a position or a posture of the electronic device around the
smart toothbrush.

[0090] The memory 14 may include a volatile and/or
non-volatile memory. The memory 14 may store, for
example, a command or data associated with at least one of
the other components of the smart toothbrush 10a. By way
of example, the memory 14 may store firmware, software,
and/or programs.

[0091] In various embodiments, the memory 14 may store
an instruction to allow the processor 13 to determine the
tooth brushing section in which the user is brushing teeth
within the oral cavity of the user, based on the temperature
value within the oral cavity of the user measured by the
temperature sensor of the smart toothbrush 10a, while the
user is brushing teeth using the smart toothbrush.
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[0092] According to various embodiments, at least one
sensor (e.g., a temperature sensor) included in the tooth-
brush head 11 needs to be wired to be connected to the
processor, the memory, or the battery of the toothbrush body
12.

[0093] To this end, if the toothbrush head 11 and the
toothbrush body 12 are fastened with each other, a structure
in which electrodes of the toothbrush head 11 connected
from at least one sensor and electrodes of the toothbrush
body 12 connected from the processor 13, the memory 14 or
the battery 16 meet each other may be considered. For
example, there may be a structure in which the toothbrush
head 11 and the toothbrush body 12 are fastened with each
other by a rotation for strengthening of waterproofing and
ease of fastening. In this case, the electrodes of the tooth-
brush head 11 and the electrodes of the toothbrush body 12
each protrude by a spring so as to make contact points with
each other.

[0094] According to various embodiments, the smart
toothbrush includes the toothbrush head 11, the toothbrush
body 12, the processor 13, the memory 14, the temperature
sensor 15, the battery 16, a communication unit 17, a motion
sensor 18, and a charger 19, as in a smart toothbrush 106 of
FIG. 2B.

[0095] The toothbrush head 11, the toothbrush body 12,
the processor 13, the memory 14, the temperature sensor 15,
and the battery 16 of FIG. 2B each correspond to the
toothbrush head 11, the toothbrush body 12, the processor
13, the memory 14, the temperature sensor 15, and the
battery 16 of FIG. 1B, respectively, and therefore the redun-
dant description thereof will be omitted.

[0096] The communication unit 17 may perform wireless
communication or wired communication with the electronic
device or the server located outside the smart toothbrush.
[0097] The wireless communication may include cellular
communication using at least one of, for example, long-term
evolution (LTE), LTE-advance (LTE-A), code division mul-
tiple access (CDMA), wideband CDMA (WCDMA), uni-
versal mobile telecommunications system (UNITS), wire-
less broadband (WiBro), global system for mobile
communications (GSM), or the like.

[0098] In addition, the wireless communication may
include at least one of, for example, Wi-Fi, BT, BLE,
ZigBee, NFC, a magnetic secure transmission, an RF, and a
BAN.

[0099] The wired communication may include at least one
of, for example, a universal serial bus (USB), a high
definition multimedia interface (HDMI), recommended
standard 232 (RS-232), power line communication, plain old
telephone service (POTS), or the like.

[0100] In various embodiments, the communication unit
17 may also transmit the temperature value measured by the
temperature sensor 15 of the smart toothbrush 105 to the
electronic device which is communicating with the smart
toothbrush 105.

[0101] In various embodiments, the communication unit
17 may also transmit a body temperature value determined
based on the change rate of the temperature value to the
electronic device which is communicating with the smart
toothbrush 104.

[0102] The motion sensor 18 may measure the motion of
the smart toothbrush 106 and may include at least one of a
gyro sensor, an acceleration sensor, and a geomagnetic
sensor. The motion sensor 18 may be provided on the
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toothbrush head 11 or the toothbrush body 12 of the smart
toothbrush 105, and may be preferably provided on the
toothbrush body 12.

[0103] For example, the tooth brushing direction of the
smart toothbrush 105 may be predicted using the value
measured by the acceleration sensor. Alternatively, a rota-
tional angle, a slope, or the like of the smart toothbrush 105
may be predicted using a value measured by a magnetic field
sensor. Alternatively, the rotational angle of the smart tooth-
brush 105 may be corrected using a value measured by the
ZYI0o Sersor.

[0104] The charger 19 may charge the battery 16 using a
wired charging technique or a wireless charging technique.
For example, this wireless charging technique utilizes wire-
less power transmission and reception. For example, the
battery may be automatically charged by simply placing the
smart toothbrush 105 on a charging pad without connecting
a separate charging connector. The wireless charging tech-
nology may enhance the waterproof function by wirelessly
charging the smart toothbrush 105, and enhance portability
since a wired charger is not required. The wireless charging
technologies may largely include an electromagnetic induc-
tion scheme using a coil, a resonance scheme using reso-
nance, and an RF/microwave radiation which converts elec-
tric energy into an electromagnetic wave to transmit power
to a long distance.

[0105] According to various embodiments, the smart
toothbrush 105 may be automatically turned on if separated
from the charging pad. In this case, at least one (e.g., a
temperature sensor or a motion sensor) of the sensors
provided on the smart toothbrush 105 may be turned on
together. On the other hand, the smart toothbrush 105 may
be automatically turned off if seated on the charging pad.
[0106] According to various embodiments, the sensors
provided on the smart toothbrush 105 may be turned on
stepwise. For example, if the smart toothbrush 105 is
separated from the charging pad, the temperature sensor is
turned on, and if it is determined based on the temperature
value of the temperature sensor that the smart toothbrush
105 has been inserted into the oral cavity, the motion sensor
may be turned on.

[0107] The processor 13 may determine the tooth brushing
section in which the user is brushing teeth within the oral
cavity of the user, based on the sensing values measured by
the temperature sensor 15 and the motion sensor 18.
[0108] In addition, the processor 13 may also determine
whether or not the smart toothbrush within the oral cavity of
the user touches a skin, a kind of the contacted skin, a status
of the contacted skin, or the like, based on the change rate
of the temperature value measured by the temperature sensor
15 and the sensing value measured by the motion sensor 18.
[0109] FIGS. 3A, 3B, and 3C are views illustrating a
toothbrush head provided with a temperature sensor accord-
ing to various embodiments of the present disclosure.
[0110] FIG. 3A and 3C are side views of the toothbrush
head 11 when viewed from a side surface, and FIG. 3B is a
rear view of the toothbrush head 11 viewed from a back
surface which is an opposite surface of bristles.

[0111] Referring to FIGS. 3A, 3B, and 3C, a plurality of
temperature sensors may be arranged on a side or back
surface of the toothbrush head 11 in an array type.

[0112] Meanwhile, FIGS. 3A, 3B, and 3C illustrate that a
plurality of temperature sensors are arranged, but one or
more temperature sensors may be located at one of the
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positions of the array type according to the implementation.
For example, as illustrated in FIGS. 2A and 2B, one or more
temperature sensors may be located in a center (e.g., area 5)
of the back surface of the toothbrush head 11.

[0113] The smart toothbrush may determine the tooth
brushing section in which the user is brushing teeth in the
oral cavity of the user based on the temperature value
measured by the temperature sensor.

[0114] For example, the smart toothbrush may determine
whether the place where the smart toothbrush is located is
within the oral cavity or outside the oral cavity based on the
measured temperature value.

[0115] In this case, at least one function of the smart
toothbrush may be triggered based on the temperature value
measured at the smart toothbrush. For example, if the smart
toothbrush is a vibrating toothbrush or a sonic toothbrush,
the tooth brushing or cleaning function of the smart tooth-
brush may be operated.

[0116] Alternatively, other sensor functions of the smart
toothbrush may be turned on. For example, the motion
sensor of the smart toothbrush may be operated. In this case,
the tooth brushing section of the smart toothbrush may be
more specifically determined based on the measured values
of the temperature sensor and the motion sensor. Alterna-
tively, the bio sensor (for example, a temperature sensor, an
electrocardiogram sensor, a heart rate sensor, a blood sugar
sensor, a body fat measurement sensor, etc.) of the smart
toothbrush may be operated. In this case, the bio-signal of
the user using the smart toothbrush may be measured, so that
the bio information of the user may be determined.

[0117] Alternatively, based on the temperature value mea-
sured at the smart toothbrush, the operation of the smart
toothbrush may be changed.

[0118] For example, if it is determined that the place
where the smart toothbrush is located is outside the oral
cavity based on the measured temperature value, the vibra-
tion of the smart toothbrush may be deactivated, a vibration
strength may be weakened, or the vibration pattern may be
changed. On the other hand, if it is determined that the place
where the smart toothbrush is located is in the oral cavity, the
vibration of the smart toothbrush may be activated, the
vibration strength may be strengthened, or the vibration
pattern may be changed. Alternatively, the vibration strength
of the smart toothbrush may be enhanced if the tooth
brushing section of the user is a section (for example, molar
section) requested to be strongly washed. Alternatively, if
the tooth brushing section of the user is a section (for
example, a front tooth section) requested to be weakly
washed, the vibration strength of the smart toothbrush may
be weakened.

[0119] According to various embodiments, the tempera-
ture sensor may be located on a handle of the toothbrush
body for holding the smart toothbrush as well as the tooth-
brush head of the smart toothbrush.

[0120] Also, if the tooth brushing section in which the
temperature value is measured is a body temperature mea-
surement area associated with the body temperature mea-
surement of the user, the smart toothbrush or the electronic
device communicating with the smart toothbrush may deter-
mine the body temperature of the user based on the tem-
perature value measured in the body temperature measure-
ment area. In this case, as the plurality of temperature
sensors are arranged in the array type, even if one of the
plurality of temperature sensors deviates from the body
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temperature measurement area, it is possible to continuously
and accurately perform the temperature measurement using
other temperature sensors.

[0121] Also, as the plurality of temperature sensors are
arranged in the array type, a location of the smart toothbrush
within the oral cavity may be determined. For example, an
insertion degree of the smart toothbrush into the oral cavity,
whether the smart toothbrush is in contact with the skin, a
separation degree of skin, or the like may be determined by
using different temperature values measured by the plurality
of temperature sensors.

[0122] The tooth brushing section determined by the smart
toothbrush may be divided into a plurality of sections.
[0123] The smart toothbrush may use at least one of a
temperature sensor and a motion sensor to determine a tooth
brushing section in which the user is brushing teeth.
[0124] Alternatively, the electronic device communicating
with the smart toothbrush may receive the sensing values
measured by the temperature sensor and the motion sensor
of the smart toothbrush from the smart toothbrush. The
electronic device may determine the tooth brushing section
in which the user is brushing teeth based on the received
sensing values.

[0125] The tooth brushing section may correspond to at
least one of a tooth surface of a user, a set of a plurality of
tooth surfaces, and tooth brushing areas divided into spaces
between teeth. The tooth surface may include at least one of
a side surface, a front surface, a back surface, and a top
surface of a specific tooth of a user. The set of a plurality of
tooth surfaces may include a set of adjacent tooth surfaces.
A space between teeth may include a space between two
adjacent teeth.

[0126] Further, the tooth brushing section determined by
the sensing value measured in the smart toothbrush may be
a set (or class) of tooth brushing areas including at least one
predefined tooth brushing area.

[0127] The tooth brushing areas may be divided into 16
areas according to the location and direction of the teeth, as
illustrated in FIG. 4.

[0128] FIG. 4 is a view illustrating tooth brushing areas
according to an embodiment of the present disclosure.
[0129] Referring to FIG. 4, if the molar occlusion surface
is not included, the tooth brushing areas may be divided into
12 areas. Alternatively, the tooth brushing areas may also be
divided into four areas including maxillary inside, maxillary
outside, mandibular inside, and mandibular outside. On the
other hand, the divided number of tooth brushing areas is not
limited to the above-described number, but the tooth brush-
ing areas may be further subdivided into 16 or more.
[0130] Ifthe number of tooth brushing sections is equal to
the number of tooth brushing areas, the tooth brushing
section may be able to be mapped to the tooth brushing area
one to one. On the other hand, the number of tooth brushing
sections and the number of tooth brushing areas may be
different from each other. For example, if the tooth brushing
area is divided into 16 areas, the tooth brushing section may
be divided into less than 16 (for example, 4 or 9).

[0131] Invarious embodiments, the tooth brushing section
may be determined based on the sensing value in the smart
toothbrush, and the finer tooth brushing section may be
determined based on other information (e.g., tooth brushing
movement section, etc.).

[0132] Further, when a plurality of temperature sensors is
arranged, the degree of insertion of the smart toothbrush into



US 2018/0098620 A1

the oral cavity may be determined depending on the differ-
ence in temperature values of the temperature sensors.
Accordingly, the tooth brushing section may be determined
more finely.

[0133] FIGS. 5A, 5B, and 5C illustrate the tooth brushing
sections determined in the smart toothbrush according to
various embodiments of the present disclosure.

[0134] FIG. 5A illustrates the tooth brushing sections that
are divided based on the temperature value measured by the
temperature sensor of the smart toothbrush.

[0135] Referring to FIG. 5A, if there are 16 tooth brushing
areas, the tooth brushing sections that are divided based on
the temperature value may be divided into a first section 501,
a second section 502, and a third section 503.

[0136] In this case, if a user brushes tooth brushing areas
501a to 5014, a tooth brushing section of a user may be
determined as the first section 501. Further, if a user brushes
tooth brushing areas 502a and 5025, the tooth brushing
section may be determined as the second section 502.
Further, if a user brushes tooth brushing areas 503a to 503,
the tooth brushing section may be determined as the third
section 503.

[0137] FIG. 5B illustrates the tooth brushing sections that
are divided based on the sensing value measured by the
motion sensor of the smart toothbrush.

[0138] Referring to FIG. 5B, if there are 16 tooth brushing
areas, the tooth brushing sections that are divided based on
the sensing value may be divided into a first section 511, a
second section 512, a third section 513, and a fourth section
514.

[0139] In this case, if a user brushes tooth brushing areas
511a to 511/ a tooth brushing section of a user may be
determined as the first section 511. Further, if a user brushes
tooth brushing areas 512a¢ to 5124, the tooth brushing
section may be determined as the second section 512.
Further, if a user brushes tooth brushing areas 513a to 513¢,
the tooth brushing section may be determined as the third
section 513. Further, if a user brushes tooth brushing areas
514a to 514c¢, the tooth brushing section may be determined
as the fourth section 514.

[0140] FIG. 5C illustrates tooth brushing sections that are
divided based on the temperature value measured by the
temperature sensor of the smart toothbrush and the sensing
value measured by the motion sensor.

[0141] Referring to FIG. 5C, if there are 16 tooth brushing
areas, tooth brushing sections that are divided based on the
temperature value and the sensing value may be divided into
a first section 521, a second section 522, a third section 523,
a fourth section 524, a fifth section 525, a sixth section 526,
a seventh section 527, an eighth section 528, and a ninth
section 529.

[0142] In this case, if a user brushes tooth brushing areas
521a to 521b, a tooth brushing section of a user may be
determined as the first section 521. Further, if a user brushes
tooth brushing areas 522a¢ to 522b, the tooth brushing
section of the user may be determined as the second section
522. Further, if a user brushes tooth brushing areas 523a to
523b, the tooth brushing section of the user may be deter-
mined as the third section 523. Further, if a user brushes
tooth brushing areas 524a and 5245, the tooth brushing
section of the user may be determined as the fourth section
524. Further, if a user brushes a tooth brushing area 5254,
the tooth brushing section of the user may be determined as
the fifth section 525. Further, if a user brushes a tooth
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brushing area 526a, the tooth brushing section of the user
may be determined as the sixth section 526. Further, if a user
brushes tooth brushing areas 527a and 5274, the tooth
brushing section of the user may be determined as the
seventh section 527. Further, if a user brushes tooth brushing
areas 528a and 5285, the tooth brushing section of the user
may be determined as the eighth section 528. Further, if a
user brushes tooth brushing areas 529q and 5295, the tooth
brushing section of the user may be determined as the ninth
section 529.

[0143] In an embodiment, the smart toothbrush or the
electronic device may use sensors to determine the tooth
brushing section in which the user is brushing teeth, as
illustrated in FIGS. 5A, 5B, and 5C. The smart toothbrush or
the electronic device may provide the tooth brushing guide
information based on the result of comparison between the
determined tooth brushing sections and the predefined tooth
brushing areas.

[0144] Specifically, the tooth brushing sections may be
more finely divided based on the change rate of the tem-
perature value measured by the temperature sensor of the
smart toothbrush.

[0145] FIGS. 6A, 6B, and 6C are views illustrating pro-
cesses of determining a tooth brushing section depending on
a change rate of a temperature value according to various
embodiments of the present disclosure.

[0146] Referring to FIG. 6A, the user may brush an
outside of a right mandible as illustrated in the left drawing,
or may brush an inside of a left mandible as illustrated in the
right drawing.

[0147] The smart toothbrush may measure the sensing
value using the sensor of the smart toothbrush while the user
is brushing teeth.

[0148] FIG. 6B is a view illustrating a sensing value
measured by the motion sensor of the smart toothbrush.
[0149] Referring to FIG. 6B, the left drawing shows the
change rate of the sensing value measured by the motion
sensor while the outside of the right mandible is being
brushed, and the right drawing shows the change rate of the
sensing value measured by the motion sensor while the
inside of the left mandible is being brushed.

[0150] In this case, the sensing values measured may be
almost the same in the left drawing and the right drawing.
[0151] That is, the operation of brushing the outside of the
right mandible and the operation of brushing the inside of
the left mandible by the user are the same, and therefore the
motion sensor may hardly distinguish the operations.
[0152] Accordingly, the two operations may be distin-
guished from each other using the temperature value mea-
sured by the temperature sensor.

[0153] FIG. 6C is a view illustrating the temperature value
measured by the motion sensor of the smart toothbrush.
[0154] Referring to FIG. 6C, the left drawing shows the
change rate of the temperature measured by the temperature
sensor while the outside of the right mandible is being
brushed, and the right drawing shows the change rate of the
temperature measured by the temperature sensor while the
inside of the left mandible is being brushed.

[0155] In this case, the rates of change of the temperature
measured may be different from each other in the left
drawing and the right drawing.

[0156] That is, as a back side (e.g., an opposite side of the
bristles) of a head of the toothbrush provided with the
temperature sensor is adjacent to a skin which is a buccal
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mucosa having a relatively high temperature in the oral
cavity while the user is brushing the outside of the right
mandible, the temperature may be continued to increase. On
the other hand, as the back surface of the head of the
toothbrush provided with the temperature sensor does not
touch a skin and an inner space of the left mandible is
exposed to air or water while the user is brushing the inside
of the left mandible, the temperature may be continued to
decrease.

[0157]  Accordingly, if both of the temperature value of the
temperature sensor and the sensing value of the motion
sensor are used, it is possible to clearly distinguish between
the tooth brushing sections in which the user is brushing
teeth.

[0158] Inother words, the tooth brushing area that may not
be distinguished only by the sensing value of the motion
sensor may be distinguished by using the temperature sensor
together.

[0159] The smart toothbrush and the electronic device
may determine the tooth brushing section in real time, or
may determine the tooth brushing section based on the
sensing values collected from the beginning to the end of the
tooth brushing.

[0160] FIGS. 7A and 7B are flow charts in which the user
determines the tooth brushing section in which the user is
brushing teeth according to various embodiments of the
present disclosure.

[0161] FIG. 7A is a flow chart for determining a tooth
brushing section of a user based on the sensing values
collected in real time, and FIG. 7B is a flow chart for
determining a tooth brushing section of a user based on the
sensing values collected from the beginning to the end of the
tooth brushing of the user.

[0162] Referring to FIG. 7A, first, in operation 701, the
smart toothbrush may measure the temperature values
within the oral cavity using a temperature sensor.

[0163] Next, in operation 703, the smart toothbrush may
determine the rates of change of temperature values based
on the measured temperature value.

[0164] In addition, in operation 705, the smart toothbrush
may use the motion sensor to measure the sensing value
depending on the motion of the smart toothbrush.

[0165] Next, in operation 707, the smart toothbrush may
determine the tooth brushing direction of the smart tooth-
brush based on the measured sensing value.

[0166] In this case, operations 705 and 707 may be pet-
formed before operation 701 and operation 703.

[0167] Next, in operation 709, the smart toothbrush or the
electronic device may determine the tooth brushing section
in which the user is brushing teeth. As an example, the smart
toothbrush or the electronic device may determine the tooth
brushing section based on the temperature value and the
sensing value. Alternatively, the smart toothbrush or the
electronic device may determine the tooth brushing section
based on the rates of change of temperature values and the
tooth brushing direction of the smart toothbrush.

[0168] The smart toothbrush or the electronic device may
compare the tooth brushing section in which the user is
brushing teeth with the tooth brushing guide area which is
the tooth brushing target area of the user in real time. As an
example, the tooth brushing guide area may correspond to
the 16 tooth brushing areas of FIG. 4. In this case, the tooth
brushing guide area may be changed according to a tooth
brushing order and a tooth brushing time. Further, the tooth
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brushing guide area may be determined according to the oral
cavity conditions (e.g., the number of teeth of the user, the
size of the teeth, the position of the teeth, etc.) of the user or
the treatment history of the user.

[0169] Next, the smart toothbrush or the electronic device
may provide the tooth brushing guide information according
to the comparison result of the tooth brushing area and the
guide area.

[0170] In various embodiments, the smart toothbrush may
determine the tooth brushing section of the user based on the
sensing values collected from the beginning to the end of the
tooth brushing of the user, as illustrated in FIG. 7B.
[0171] Referring to FIG. 7B, first, in operation 751, the
smart toothbrush may measure the temperature values
within the oral cavity using a temperature sensor.

[0172] Next, in operation 753, the smart toothbrush may
determine the rates of change of temperature values based
on the measured temperature value.

[0173] In addition, in operation 755, the smart toothbrush
may use the motion sensor to measure the sensing value
depending on the motion of the smart toothbrush.

[0174] Next, in operation 757, the smart toothbrush may
determine the tooth brushing direction of the smart tooth-
brush based on the measured sensing value.

[0175] In this case, operations 755 and 757 may be per-
formed before operation 751 and operation 753.

[0176] Next, in operation 759, the smart toothbrush or the
electronic device may determine the tooth brushing section
of the user in which the tooth brushing is performed from the
beginning of the tooth brushing to the end of the tooth
brushing, and the movement section of the smart toothbrush
in which the tooth brushing is performed. As an example, the
smart toothbrush or the electronic device may determine the
tooth brushing section and the movement section based on
the temperature value and the sensing value. Alternatively,
the smart toothbrush or the electronic device may determine
the tooth brushing section and the movement section based
on the rates of change of temperature values and the tooth
brushing direction of the smart toothbrush. In this case, the
smart toothbrush may temporarily store sensed values while
waiting until the electronic device is connected thereto, and
then collectively transmit the sensing values to an external
device when the electronic device is connected thereto by a
communication manner.

[0177] In operation 761, the smart toothbrush or the elec-
tronic device may analyze the tooth brushing zone and the
movement section of the user. In this case, the electronic
device may determine the previous or subsequent tooth
brushing section in which the tooth brushing was or will be
performed before or after the tooth brushing section per the
tooth brushing section.

[0178] In operation 763, the smart toothbrush or the elec-
tronic device may determine the detailed tooth brushing
sections depending on the tooth brushing time of the user
based on the analyzed information.

[0179] As an example, the detailed tooth brushing sections
may correspond to 16 tooth brushing areas of FIGS. 5A, 5B,
and 5C.

[0180] The smart toothbrush of the present disclosure may
be operated in a plurality of modes. By a tentative name, the
smart toothbrush may be operated in either a guide mode or
a free mode. Generally, the smart toothbrush is operated in
the free mode, but the smart toothbrush may be operated in
the guide mode under certain circumstances.
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[0181] For example, the guide mode may refer to a mode
in which the external device provides feedback information
in real time to guide the tooth brushing of the user based on
the sensing value collected from the smart toothbrush.
[0182] In addition, the free mode may mean a mode in
which the smart toothbrush stores sensing values collected
from the beginning to the end of the tooth brushing and
provides the tooth brushing analysis result based on the
collected sensing values when the tooth brushing ends.
[0183] FIG. 8 is a flow chart illustrating operation modes
of a smart toothbrush according to an embodiment of the
present disclosure.

[0184] Referring to FIG. 8, in operation 801, as the user
starts to brush teeth, the smart toothbrush may determine
whether the head of the toothbrush is inserted into the oral
cavity. A trigger signal informing the starting of the tooth
brushing may be generated based on the change in the
sensing value measured by the smart toothbrush. For
example, the trigger signal may be generated based on the
change in the temperature value of the temperature sensor on
the handle of the smart toothbrush. For example, the trigger
signal may be generated based on the change in the sensing
value of the pressure sensor on the handle of the smart
toothbrush.

[0185] Next, in operation 803, the smart toothbrush may
turn on the sonic vibrator for generating a sound wave for
tooth brushing. In addition, the smart toothbrush may turn
on the motion sensor for the measurement of the sensing
value.

[0186] In operation 805, the smart toothbrush may deter-
mine an operation mode of the smart toothbrush based on a
position or a posture of the electronic device around the
smart toothbrush.

[0187] For example, the smart toothbrush may determine
an operation mode based on at least one of a relative distance
between the electronic device therearound and the smart
toothbrush and a mounting angle of the electronic device.
[0188] Specifically, if the distance between the smart
toothbrush and the electronic device is within a certain
distance (e.g., about 1 meter), and the mounting angle of the
electronic device is positioned so that the screen of the
electronic device and the smart toothbrush face each other,
the smart toothbrush may be operated in the guide mode.
Here, when a face of a user is recognized by a camera of the
electronic device and the direction in which the screen of the
electronic device is headed is horizontal or nearly horizontal
with a ground, it may be determined that the screen of the
electronic device and the smart toothbrush are positioned to
face each other.

[0189] On the other hand, the information related to the
position or posture of the electronic device may be deter-
mined by the electronic device and transmitted to the smart
toothbrush. For example, the electronic device may deter-
mine the operation mode of the smart toothbrush to thereby
transmit a triggering signal to operate the smart toothbrush.
[0190] On the other hand, if the smart toothbrush does not
meet the guide mode conditions described above, the smart
toothbrush may be operated in the free mode.

[0191] An operation 810 is an embodiment in which the
smart toothbrush is operated in the guide mode, and an
operation 840 is an embodiment in which the smart tooth-
brush is operated in the free mode.

[0192] In an embodiment, in operation 811, the smart
toothbrush may start the guide mode.
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[0193] In this case, in operation 813, the smart toothbrush
may receive a request signal of the sensing value from the
electronic device. For example, when a user executes an
application (hereinafter, referred to as tooth brushing appli-
cation) for guiding tooth brushing which is installed in the
electronic device and performs a user input requesting the
tooth brushing guide information, the electronic device may
transmit a signal requesting the sensing value of the smart
toothbrush.

[0194] In operation 815, the smart toothbrush may trans-
mit the sensing values collected in the smart toothbrush to
the electronic device in real time.

[0195] For example, the smart toothbrush may transmit
the temperature value measured by the temperature sensor to
the electronic device. Alternatively, the smart toothbrush
may transmit the sensing value measured by the motion
sensor to the electronic device. Alternatively, the smart
toothbrush may transmit the bio-signal measured by the bio
sensor to the electronic device.

[0196] Inoperation 817, the electronic device may analyze
the received sensing values.

[0197] Inoperation 819, the electronic device may provide
feedback information in accordance with the tooth brushing
of the user. The feedback information may be the tooth
brushing guide information for guiding the tooth brushing of
the user, or the brushing analysis information of the user.
The feedback information, for example, may be displayed
on the screen of the electronic device, or may be provided
as audio through the speaker of the electronic device. At this
time, the tooth brushing analysis information may include,
for example, the tooth brushing time per tooth brushing
section, the tooth brushing area in which the user is brushing
teeth, the brushing status information, and the like.

[0198] In operation 821, the tooth brushing of the user
may end. As the user finishes tooth brushing, a signal
informing the ending of the tooth brushing of the user may
be transmitted from the smart toothbrush to the electronic
device. Alternatively, the electronic device may determine
that the tooth brushing ends based on analysis of the sensing
value.

[0199] If the tooth brushing ends, in operation 823, the
smart toothbrush may provide the tooth brushing analysis
result. For example, the smart toothbrush may provide the
tooth brushing analysis result based on the sensing values
collected from the beginning to the end of the tooth brush-
ing.

[0200] Inanother embodiment, in operation 841, the smart
toothbrush may start the free mode.

[0201] In operation 843, the smart toothbrush may store
the sensing values collected from the smart toothbrush. For
example, the smart toothbrush may store the temperature
value measured by the temperature sensor. Alternatively, the
smart toothbrush may store the sensing value measured by
the motion sensor. Alternatively, the smart toothbrush may
store the bio-signal measured by the bio sensor.

[0202] Inoperation 845, the smart toothbrush may analyze
the stored sensing values to provide feedback in real time.
[0203] For example, the smart toothbrush may analyze the
sensing values to determine the tooth brushing time per
tooth brushing section. The smart toothbrush may provide
the tooth brushing guide information for guiding additional
tooth brushing when the tooth brushing time per tooth
brushing section is equal to or less than a threshold time. The
tooth brushing guide information may include request infor-



US 2018/0098620 A1

mation, time extension information, and the like, which
induce teeth which are brushed insufficiently to be more
brushed. Alternatively, the smart toothbrush may provide the
tooth brushing analysis information. The smart toothbrush
may provide the tooth brushing guide information or the
tooth brushing analysis information visually, audibly or
tactually. For example, the smart toothbrush may provide the
information by voice. For example, the smart toothbrush
may output voice saying “I need one more time to brush
teeth”. Alternatively, if the smart toothbrush is provided with
a light emitter (for example, a light-emitting diode (LED) or
the like), a flicker function of requesting additional tooth
brushing by the light emitter may be performed.

[0204] In operation 847, the tooth brushing of the user
may end.
[0205] In operation 849, if tooth brushing ends, the smart

toothbrush may transmit the collected sensing values to the
external electronic device. Alternatively, the smart tooth-
brush may transmit the tooth brushing guide information or
the tooth brushing analysis information to the external
electronic device.

[0206] Inoperation 851, the electronic device may analyze
the received sensing values. Further, the electronic device
can analyze the received tooth brushing guide information or
tooth brushing analysis information.

[0207] Inoperation 853, the electronic device may provide
the tooth brushing analysis result according to the analysis.

[0208] In addition, according to various embodiments of
the present disclosure, the electronic device may display the
tooth brushing guide information or the tooth brushing
analysis information on the screen by naturally overlapping
the tooth brushing guide information or the tooth brushing
analysis information with the face of the user or the oral
cavity of the user by the AR technique. Here, the AR
technique may mean that a virtual image is displayed as a
single image by being combined with a real world viewed by
the user. The AR may also be called mixed reality (MR)
because the real world is viewed as a single image by being
combined with the virtual world having the additional
information in real time.

[0209] In various embodiments, when the camera (e.g., a
camera of an electronic device) is mounted in front of a user
who is brushing teeth, the electronic device may display the
tooth brushing guide information or the tooth brushing
analysis information with an AR technique through the
screen of the electronic device.

[0210] Specifically, the electronic device may compare the
tooth brushing guide area which is the tooth brushing target
area of the user displayed on the screen with the tooth
brushing section in which the user is brushing teeth. The
electronic device may display the feedback on the screen by
the AR technique depending on how much the tooth brush-
ing guide area and the tooth brushing section match each
other.

[0211] For example, the electronic device may determine
a tooth brushing score depending on the matching degree for
each tooth brushing area within an oral cavity. If the tooth
brushing score is equal to or less than a predetermined value,
the electronic device may display the feedback inducing
active tooth brushing on the screen.

[0212] Alternatively, the electronic device may generate
feedback on the tooth brushing area in which a user is
brushing teeth, tooth brushing time, a tooth brushing degree,
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a tooth brushing status as the tooth brushing analysis infor-
mation and provide the feedback to the screen by the AR
technique.

[0213] Alternatively, the electronic device may provide
the feedback to the screen based on information (e.g,
prescription information) on the oral cavity status history
and oral cavity condition of the user by the AR technique.
[0214] Alternatively, the electronic device may provide
feedback based on results (e.g., area in which cavities can be
generated) obtained by analyzing the tooth brushing record-
ing of the user to the screen by the AR technique. For
example, the electronic device may provide a guide in
consideration of the oral cavity status of the user. For
example, a guide may be provided in consideration of the
matters that some of the teeth of the user fall out or the
number of teeth is many or few.

[0215] According to various embodiments, the electronic
device may display the feedback on the bio information of
the user determined based on the bio-signal measured by the
bio sensor of the smart toothbrush on the screen by the AR
technique. For example, the electronic device may provide
different feedback effects by distinguishing between a case
where the bio information of the user is within the normal
range and a case where the bio information of the user is out
of a normal range.

[0216] FIGS. 9A, 9B, 9C, 9D, 9E, and 9F are views
illustrating screens to which the electronic device according
to various embodiments of the present disclosure provide
feedback information depending on the tooth brushing of the
user.

[0217] Referring to FIGS. 9A, 9B, 9C, 9D, 9E, and 9F,
first, as illustrated in FIG. 9A, a user of a smart toothbrush
may start tooth brushing.

[0218] At this time, an external device facing the user may
provide a tooth brushing application.

[0219] In order to trigger the tooth brush application
execution, for example, when the user grasps the handle of
the smart toothbrush or inserts the smart toothbrush into the
oral cavity, the triggering signal may be transmitted to the
electronic device. Alternatively, when the camera of the
electronic device photographs that a user opens his/her
mouth for tooth brushing or performs a gesture for tooth
brushing, and the processor of the electronic device deter-
mines that the user starts tooth brushing based on the
photographed image, the tooth brushing application may be
executed based on the triggering signal generated according
to the determination result. Alternatively, the user may
search for the tooth brushing application and directly
execute it.

[0220] When the tooth brushing application is executed,
the face or oral cavity of the user may be displayed on the
screen of the electronic device by the AR technique as
illustrated in FIGS. 9B, 9C, and 9D.

[0221] At this time, masks 911, 921, 931, and 941 may be
displayed together with the face of the user. To this end, the
electronic device may detect the face of the user from the
user’s photographing image. The masks may be displayed
by overlapping the face of the user based on the detected
singularities (e.g., eyes, nose, mouth, etc.) of the face. The
masks 911, 921, 931, and 941 may be gradually changed to
different forms as the tooth brushing of the user is per-
formed.

[0222] In addition, the tooth brushing application may
provide feedback by the AR technique, taking into account
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the tooth brushing area, the tooth brushing time and the tooth
brushing status. At this time, various themes (for example,
a jungle theme, a space theme, a school theme, etc.) may be
displayed as a background together with the provision of the
AR technique.

[0223] For example, when the tooth brushing guide area is
divided into about 16 areas, the tooth brushing application
may display the tooth brushing guide area, which sequen-
tially guides 16 tooth brushing areas, on the screen while the
user is brushing teeth.

[0224] The tooth brushing status may be displayed on the
tooth brushing guide area in various colors according to the
tooth brushing degree.

[0225] First, if the tooth brushing area in which the user is
brushing teeth matches the tooth brushing guide area or if
the matching rate between the tooth brushing area in which
the user is brushing teeth and the touch brushing guide area
is equal to or greater than (exceeds} a certain rate (for
example, 80%), the tooth brushing application may repre-
sent tooth brushing guide areas 913 and 933 by a first color
(for example, blue) as illustrated in FIGS. 9B and 9D in
order to indicate that the user performs tooth brushing well
according to the tooth brushing guide area.

[0226] Meanwhile, if the tooth brushing area in which the
user is brushing teeth does not match the tooth brushing
guide area or if the matching rate between the tooth brushing
area in which the user is brushing teeth and the touch
brushing guide area is less than (or equal to or less than) a
certain rate (for example, 80%), the tooth brushing applica-
tion may represent a tooth brushing guide area 923 by a
second color (for example, red) as illustrated in FIG. 9C in
order to indicate that the user does not perform tooth
brushing well along the tooth brushing guide area.

[0227] In various embodiments, if the tooth brushing time
of the user within the tooth brushing guide area is less than
a certain time (for example, within 5 seconds to 10 seconds),
the tooth brushing application may determine that the user
does not perform tooth brushing well according to the tooth
brushing guide area and represent the tooth brushing guide
area by the second color.

[0228] In various embodiments, the tooth brushing appli-
cation may instead display the tooth brushing status as an
indicator at a location other than the tooth brushing guide
area.

[0229] In various embodiments, if it is determined that
tooth brushing has not been performed well according to the
tooth brushing guide, the tooth brushing application may
allocate more tooth brushing time to the tooth brushing area
in which the tooth brushing is not performed well.

[0230] When the tooth brushing for the tooth brushing
guide areas is completed, the tooth brushing application may
allocate time to do gargle to a user. Even in this case, the
tooth brushing guide information for guiding the user’s
gargle may be provided.

[0231] When the tooth brushing is completed, as illus-
trated in FIG. 9E, the electronic device may guide the user
to take a picture. For example, a smiley emoticon 943 may
be displayed or a sound ‘smile’ may be provided. Alterna-
tively, the electronic device may automatically detect a
smiling face of a user after the user has completed the
gaggle. In this case, the electronic device may store as a
photographed image an image at the time when the smiling
face is detected.
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[0232] When the photographing of the user is completed,
as illustrated in FIG. 9F, the electronic device may provide
a screen displaying the tooth brushing analysis result.

[0233] As the tooth brushing result, for example, a pho-
tograph 951 photographed in FIG. 9E, user’s health condi-
tion information 953 based on the sensing value (e.g,
temperature value) of the smart toothbrush, and entire tooth
brushing status information 954 after the tooth brushing may
be provided. According to various embodiments, a color of
the mask on the oral cavity of the user as the indicator
indicating the entire tooth brushing status may also be
changed. For example, when the tooth brushing status is
good, the color of the mask may be represented by the first
color, and when the tooth brushing status is bad, the color of
the mask may be represented by the second color.

[0234] Referring to FIG. 9F, the entire tooth brushing
status information 954 after the tooth brushing may be
shown for each tooth brushing area. For example, if a set of
tooth surfaces is divided into 16 areas, the area in which the
tooth brushing is performed well may be represented by a
first color (for example, white), and the area in which the
tooth brushing is not performed well may be represented by
a second color (for example, yellow).

[0235] On the other hand, as illustrated by 955 in FIG. 9F,
the entire tooth brushing status may be indicated by a score.
For example, a score may be added to each of the sixteen
areas, and a summed score or an average score of the sixteen
areas may be displayed on the screen.

[0236] FIGS. 10A and 10B are screens illustrating history
information according to various embodiments of the pres-
ent disclosure.

[0237] As illustrated in FIG. 10A, the electronic device
may show the tooth brushing history, and as illustrated in
FIG. 10B, the electronic device may indicate the health
condition of the user based on the bio-signal measured while
a user is brushing teeth.

[0238] Referring to FIG. 10A, the tooth brushing history
may be provided on a daily or weekly basis. Besides, it is
needless to say that the tooth brushing history may be
provided at various cycles such as 5 days, 10 days, month,
vear, and the like depending on the definition of the user.

[0239] In FIG. 10A, as an example, the tooth brushing
history may be represented by a score. In this case, the score
may be a score determined based on the whole tooth
brushing status in FIG. 9D.

[0240] Referring to FIG. 10B, the health condition may be
provided on a daily or weekly basis. Besides, it is needless
to say that the health condition may be provided at various
cycles such as 5 days, 10 days, month, year, and the like
depending on the definition of the user.

[0241] The health condition of the user may be provided,
for example, using a body temperature determined based on
the temperature value within an oral cavity which is mea-
sured during the tooth brushing.

[0242] In this case, when the body temperature of the user
is out of the appropriate range, it is determined that the
health condition of the user is bad, and thus indicators 1001,
1002, 1003, and 1004 may be displayed at the corresponding
temperature values.

[0243] As an example, the body temperature of the user
may be related to melatonin hormone.
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[0244] In this case, when the body temperature of the user
is lowered, the secretion of the melatonin hormone is
activated, and thus the health condition of the user may be
determined to be bad.

[0245] On the other hand, when the body temperature of
the user is increased, the secretion of melatonin hormone is
suppressed, and thus the user’s condition may be determined
to be good.

[0246] According to the embodiment of the present dis-
closure, the smart toothbrush may measure a bio-signal in a
non-restrained and non-conscious manner.

[0247] The non-restrained and non-conscious manner may
mean, for example, naturally measuring the bio-signal of the
user so that the user is not perceived.

[0248] The smart toothbrush may determine the bio infor-
mation of the user using the smart toothbrush based on the
measured bio-signal.

[0249] Alternatively, the smart toothbrush may transmit
the measured bio-signal to the electronic device in commu-
nication with the smart toothbrush. In this case, the elec-
tronic device may determine the bio information of the user
based on the received bio-signal.

[0250] The bio information of the user may be, for
example, the body temperature, blood pressure, blood sugar,
or body fat percentage of the user, and the bio-signal and the
bio information may be the same value.

[0251] In an embodiment, when the smart toothbrush and
the electronic device determine the body temperature of the
user as the bio information, the user may determine whether
the tooth brushing section in which the user is brushing teeth
includes a body temperature measurement area associated
with the measurement of the body temperature of the user.
[0252] If the smart toothbrush is located in the body
temperature measurement area, the body temperature of the
user may be determined based on the temperature value
measured in the body temperature measurement area.
[0253] In various embodiments, the smart toothbrush may
measure the temperature value in the body temperature
measurement area by turning on a temperature sensor if it is
determined that the tooth brushing section of the user is the
body temperature measurement area. The body temperature
of the user may be determined based on the measured
temperature value.

[0254] Alternatively, the smart toothbrush may store tem-
perature values per tooth brushing area and determine the
body temperature of the user using the temperature mea-
sured in the body temperature measurement area among the
stored temperature values.

[0255] Alternatively, the smart toothbrush may transmit
the temperature value measured by the smart toothbrush to
the electronic device. In this case, the smart toothbrush may
transmit only the temperature value measured in the body
temperature measurement area to the electronic device, or
may transmit measured temperature values per tooth brush-
ing area to the electronic device. The electronic device may
determine the body temperature of the user based on the
received temperature value. For example, when the mea-
sured temperatures per tooth brushing area are received, the
electronic device may determine the body temperature of the
user using the measured temperature in the body tempera-
ture measurement area among the tooth brushing areas.
[0256] FIGS. 11A, 11B, and 11C are diagrams showing a
process of determining a body temperature of a user.
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[0257] Referring to FIGS. 11A, 11B, and 11C, first, during
the tooth brushing of the user, the smart toothbrush may be
located in parotid gland areas 1101, 1102, 1103, and 1104
while the user is brushing teeth.

[0258] In this case, the temperature sensor of the smart
toothbrush may measure the temperature of the parotid
gland area.

[0259] The smart toothbrush or the electronic device may
determine the body temperature of the user based on the
change rate of the measured temperature.

[0260] For example, FIG. 11C is a table showing the
change in the body temperature of the user over time.
[0261] In the table of FIG. 11C, the change rate of the
graph over time may be different according to the body
temperature of the user.

[0262] For example, referring to a predicted area 1111 of
FIG. 11C, as the body temperature of the user is increased,
the change rate of the temperature of graph 1121 over time
may be relatively large, and as the body temperature of the
user is reduced, the change rate of the temperature of graph
1123 over time may be relatively low.

[0263] Therefore, if the change rate of the temperature of
the predicted area is considered, it is possible to predict the
body temperature of the user with the minimum time before
the body temperature of the user reaches a saturated area
1113.

[0264] That is, it is possible to predict the body tempera-
ture of the user in a non-conscious manner while the user is
brushing teeth.

[0265] For example, since an algorithm using a measured
value in the saturated area 1113 is used in the case of using
an oral thermometer which is placed at the sublingual gland,
it takes about 2 to 5 minutes to measure the body tempera-
ture. In addition, since a separate oral thermometer is used,
a user cannot but be aware of the process of measuring the
body temperature.

[0266] On the other hand, when using an algorithm that
uses the measured values in the predicted area 1111 accord-
ing to the present disclosure, it may be possible to predict the
body temperature of the user in a time of about 20 seconds
to 30 seconds without the user’s awareness.

[0267] Meanwhile, the electric toothbrush or the sonic
toothbrush may be preferred to a scrubbing toothbrush as the
smart toothbrush in order to ensure a time of about 20
seconds to 30 seconds for the body temperature measure-
ment.

[0268] In this case, since no noise occurs due to the
movement of the user’s toothbrush, the body temperature
may be measured more stably using the temperature sensor
of the smart toothbrush.

[0269] According to various embodiments, it is possible to
correct the temperature as much as the difference of the
frictional heat in consideration of the frictional heat due to
the motor vibration of the smart toothbrush in order to
accurately determine the body temperature of the user.
[0270] In addition, the blood pressure of the user may be
determined as the bio information based on the sensing
value measured by the smart toothbrush.

[0271] Since a hand and a mouth corresponding to a
contact point for blood pressure measurement are naturally
secured by a tooth brushing operation of a user, electrocar-
diogram (ECG) measurement can be performed by sensors
located on the toothbrush handle and the toothbrush head. In
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addition, it is also possible to measure a heart rate (PPG) by
the sensor located on the handle of the smart toothbrush.

[0272] In this case, the smart toothbrush or the electronic
device can calculate the blood pressure of the user based on
the measured electrocardiogram and heart rate.

[0273] Particularly, if the smart toothbrush is the electric
toothbrush or the sonic toothbrush, since an electrode sensor
attached to the back surface of the toothbrush head is in
contact with an inner area of a cheek of a user for a certain
period of time, it is possible to more stably perform the heart
rate measurement using the electrocardiogram sensor and
the heart rate sensor.

[0274] FIG. 12 is a view illustrating a smart toothbrush
provided with an electrocardiogram sensor and a heart rate
sensor according to an embodiment of the present disclo-
sure.

[0275] Referring to FIG. 12, an electrocardiogram sensor
1201 may be provided on the toothbrush head in an array
type. At this time, the electrocardiogram measurement of the
user may be performed by using stainless steel of the
toothbrush head as a probe. In addition, the heart rate sensor
may be positioned in an area 1203 with which a thumb of a
hand of a user holding a toothbrush is in contact so as to be
able to perform the measurement from the thumb, as in FIG.
12.

[0276] On the other hand, when the sonic toothbrush or the
electric toothbrush is used, movement noise (e.g., rotation or
ultrasonic waves) may occur due to a motor during the tooth
brushing. In this case, since the movement noise has a
repetitive pattern in a predetermined frequency domain, a
process of eliminating the movement noise through a band
pass filter may be added.

[0277] Further, according to various embodiments, the
blood sugar of the user may be determined as the bio
information based on the sensing value (for example, bio-
signal) measured in the smart toothbrush.

[0278] For example, the user may perform tooth brushing
to remove residues of food, and then position the bio sensor
located on the toothbrush head in a salivary gland area (or
a parotid duct area).

[0279] At this time, as a method of determining that the
smart toothbrush is located in the saliva gland area, a method
of determining a tooth brushing area using the above-
mentioned motion sensor and temperature sensor may be
used.

[0280] In this case, the smart toothbrush or the electronic
device may calculate the blood sugar level of the user by
measuring a concentration of sugar contained in saliva (for
example, glucose) for a certain period of time (for example,
about 10 seconds).

[0281] On the other hand, if food residue is left within the
oral cavity of the user, a blood sugar value may be measured
to be higher than an actual blood sugar value of the user due
to the sugar in the food. Therefore, the time for measuring
the blood sugar of the user may be limited to the time after
the user removes food residue by gargle. Further, the time
for measuring blood sugar of the user may be limited to the
time after it is confirmed that the remnant of the salivary
gland area has been removed.

[0282] In various embodiments, to confirm whether the
food residue in the saliva gland area is removed, the smart
toothbrush may measure blood sugar of the user by deter-
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mining whether a user has enough performed tooth brushing
in the tooth brushing guide area corresponding to the saliva
gland area.

[0283] In addition, according to various embodiments, the
body fat percentage of the user may be determined as the bio
information based on the sensing value measured by the
smart toothbrush.

[0284] For example, the smart toothbrush may introduce
micro current into the body of a user through the toothbrush
handle. The smart toothbrush may measure bio impedance,
which is an electrical resistance measured by the sensor on
the back surface of the toothbrush head.

[0285] Specifically, the smart toothbrush may use the bio
impedance measured when the smart toothbrush is posi-
tioned in the buccal mucosa which is the inner mucosa of the
cheek. At this time, as a method of determining whether the
smart toothbrush is located in the buccal mucosa, a method
of determining a tooth brushing area using the above-
mentioned motion sensor and temperature sensor may be
used.

[0286] If the bio impedance is measured, the smart tooth-
brush or the external device may calculate the body fat
percentage of the user based on the measured bio imped-
ance.

[0287] According to the embodiment of the present dis-
closure, the information (for example, sensing value, bio
information, or the like) obtained by the smart toothbrush
may be transmitted to the external server.

[0288] Alternatively, the tooth brushing analysis informa-
tion of the user, the tooth brushing analysis result, the
feedback information, the tooth brushing guide information,
the health condition information or the like which is gener-
ated from the electronic device interlocked with the smart
toothbrush may be transmitted to the external server.
[0289] The external server may analyze the user using at
least one of the received information and may also transmit
the received information or the analyzed information to the
electronic device.

[0290] In addition, the smart toothbrush or the electronic
device may receive necessary information from an external
server during the tooth brushing, or transmit information
generated during the tooth brushing to the external server in
real time.

[0291] Meanwhile, the time or the period of requesting
information to the external server or transmitting the infor-
mation to the external server may be determined according
to the result of the analysis of the sensing value measured.
For example, if it is determined that the tooth brushing of the
user starts based on the sensing value measured by the
sensor of the smart toothbrush, the smart toothbrush or the
electronic device may request information to the external
server.

[0292] The server may analyze tooth brushing habits of a
user based on the information related to the received tooth
brushing. As the analysis result, a user group having a habit
similar to the tooth brushing habits of the user may be
searched, and feedback to guide the user to the correct tooth
brushing habits may be transmitted to the smart toothbrush
or the external device using the tooth brushing analysis
result in the searched user group.

[0293] Alternatively, the server may interwork and ana-
lyze user’s health information (e.g., eating habits, bowel
records, sleep records, exercise records, medical records,
etc.) related to the user which is being kept and the received
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information related to the tooth brushing to transmit the
feedback guiding the correct tooth brushing habits to the
smart toothbrush or the external device. As an example, the
server may have a tooth prescription record (e.g., cavities
decay or tooth extraction record) of a user. In this case, if the
server receives a signal informing that the tooth brushing
using the smart toothbrush is started from the electronic
device or the smart toothbrush, the server may provide the
tooth brushing guide information on the tooth brushing area
according to the tooth prescription record to the electronic
device or smart toothbrush. The tooth brushing guide infor-
mation may include information such as, for example,
extending the tooth brushing time of the area in which
cavities are predicted or increasing the tooth brushing
strength.

[0294] In various embodiments, the server may transmit
the tooth brushing analysis result and the feedback guiding
health condition, or health habits of the user to the electronic
device of other users (e.g., a doctor or a parent) who are
previously designated by the user. As a result, it is possible
to continuously monitor and manage the tooth brushing
habits of the user.

[0295] FIG. 13 is a diagram illustrating the situation in
which the smart toothbrush is used in an Internet of things
(IoT) environment.

[0296] Referring to FIG. 13, the system of the IoT envi-
ronment may include a sink for tooth brushing including an
electronic device 1307, a smart toothbrush 1303 and an IoT
device (e.g., faucet) 1305.

[0297] In the environment, if a user 1301 starts tooth
brushing, the smart toothbrush 1303 or the electronic device
1307 may generate a triggering signal informing that the
tooth brushing starts.

[0298] Forexample, if the user 1301 inserts the toothbrush
into the oral cavity, the smart toothbrush 1303 may generate
the triggering signal informing the start of the tooth brushing
based on the rise in the temperature value measured by the
temperature sensor of the toothbrush head. Alternatively, if
the user 1301 holds the toothbrush, the smart toothbrush
1303 may generate the triggering signal informing the start
of the tooth brushing based on the rise in the temperature
value measured by the temperature sensor of the toothbrush
handle. Alternatively, if the user 1301 pulls the smart tooth-
brush out of the charging pad, the charger of the smart
toothbrush 1303 may generate the triggering signal inform-
ing the start of the tooth brushing based on the sensing value
measured by a pressure sensor, a magnetic field sensor, a
near range sensor, or the like of the charger. Alternatively, if
the user 1301 performs a gesture to start the tooth brushing,
the camera of the electronic device 1307 may generate the
triggering signal informing the start of the tooth brushing
based on the recognition result of the user’s gesture.
[0299] The triggering signal generated from the smart
toothbrush 1303 may be transmitted to the electronic device
1307. The electronic device 1307 may transmit the received
triggering signal back to the IoT device 1305. In another
embodiment, the triggering signal generated from the smart
toothbrush 1303 may directly be transmitted to the loT
device 1305.

[0300] The IoT device 1305 may perform the operation of
the IoT device 1305 based on the received triggering signal.
For example, if the 10T device 1305 is a faucet, the faucet
may provide an environment suitable for the tooth brushing
of the user by opening the valve to allow inflow of water.
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[0301] FIG. 14 is a flow chart illustrating processes in
which a smart toothbrush determines a tooth brushing sec-
tion according to an embodiment of the present disclosure.
[0302] Referring to FIG. 14, first, in operation 1401, the
temperature of the oral cavity of the user may be measured
using the temperature sensor of the smart toothbrush while
the user is brushing teeth.

[0303] Next, in operation 1403, the smart toothbrush may
determine the tooth brushing section in which the user is
brushing teeth within the oral cavity of the user, based on the
measured temperature value.

[0304] In various embodiments, the smart toothbrush may
also measure the movement of the smart toothbrush using
the motion sensor of the smart toothbrush while the user is
brushing teeth using the smart toothbrush. In this case, the
smart toothbrush may determine the tooth brushing section
in which the user is brushing teeth within the oral cavity of
the user based on the measured temperature value and the
measured sensing value.

[0305] In various embodiments, the smart toothbrush may
transmit the measured temperature value to the electronic
device in communication with the smart toothbrush. In this
case, the electronic device may determine the tooth brushing
section in which the user is brushing teeth within the oral
cavity of the user based on the obtained temperature value.
[0306] In various embodiments, if the determined tooth
brushing section includes the body temperature measure-
ment area of the user, the smart toothbrush may determine
the body temperature of the user based on the change rate of
the temperature value measured in the body temperature
measurement area. In this case, the smart toothbrush may
transmit the determined body temperature value based on
the change rate of the temperature value to the electronic
device in communication with the smart toothbrush.
[0307] In various embodiments, the smart toothbrush may
measure the tooth brushing time per tooth brushing section.
If the tooth brushing time in the tooth brushing section is
equal to or less than (or is less than) the threshold value or
the tooth brushing time in the entire tooth brushing section
is equal to or less than (or is less than) the threshold value,
the tooth brushing guide information may be provided.
[0308] In various embodiments, the smart toothbrush may
determine the operation mode of the smart toothbrush based
on the position or posture of the electronic device around the
smart toothbrush.

[0309] FIG. 15 is a flow chart illustrating processes in
which an electronic device determines a tooth brushing
section according to an embodiment of the present disclo-
sure.

[0310] Referring to FIG. 15, first, in operation 1501, the
electronic device may obtain the temperature value of the
oral cavity of the user measured by the temperature sensor
of the smart toothbrush while the user is brushing teeth.
[0311] Next, in operation 1503, the electronic device may
determine the tooth brushing section in which the user is
brushing teeth within the oral cavity of the user, based on the
obtained temperature value.

[0312] In various embodiments, the electronic device may
also obtain the measured sensing values using the motion
sensor of the smart toothbrush while the user is brushing
teeth. In this case, the electronic device may determine the
tooth brushing section in which the user is brushing teeth
within the oral cavity of the user based on the obtained
temperature value and the obtained sensing value.
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[0313] In various embodiments, the electronic device may
display the tooth brushing guide information according to
the comparison result of the tooth brushing section in which
the user is brushing teeth and the tooth brushing guide area
which is the tooth brushing target area of the user.

[0314] In various embodiments, the electronic device may
display the tooth brushing guide information by the AR
technique by overlapping the face of the user or the oral
cavity of the user.

[0315] In various embodiments, the electronic device may
display the tooth brushing analysis information that includes
at least one of the tooth brushing time per tooth brushing
section, the tooth brushing area in which the user is brushing
teeth, and the tooth brushing status information.

[0316] FIG. 16 is a block diagram illustrating the elec-
tronic device according to an embodiment of the present
disclosure.

[0317] An electronic device 2000 of FIG. 16 may be an
example of the electronic device 20 of FIGS. 1A to 1C.
Alternatively, it may be an example of the electronic device
of FIGS. 9A to 9F. Alternatively, it may be an example of the
electronic device 1307 of FIG. 13.

[0318] Referring to FIG. 16, the electronic device 2000
may include at least one of a display 2030, a communication
unit 2040, a memory 2050, a camera 2060, an audio output
2070, a user input 2080, and a processor 2090. On the other
hand, the configuration of the electronic device 2000 illus-
trated in FIG. 16 is merely an example, and is not necessarily
limited to the above-described block diagram. Therefore, it
goes without saying that a part of the configuration of the
electronic device 2000 illustrated in FIG. 16 may be omitted,
modified or added depending on the kind of the electronic
device 2000 or the purpose of the electronic device 2000.
[0319] The display 2030 may display visual information
in a display area. The display 2030 may be coupled to at
least one of a front region, a side region, and a rear region
of the electronic device 2000 in the form of a flexible
display. The flexible display may be warped, bent or wound
without damage through a thin, and flexible substrate like
papetr.

[0320] The display 2030 may be combined with a touch
panel to implement a touch screen having a layer structure.
The touch screen not only has a display function but also has
a function of detecting a touch input position and a touched
area as well as a touch pressure and has a function of
detecting not only a real-touch but also a proximity touch.
[0321] According to various embodiments, the display
2030 may display the tooth brushing guide information
according to the comparison result of the tooth brushing
section in which the user is brushing teeth and the tooth
brushing guide area which is the tooth brushing target area
of the user by using the smart toothbrush according to the
present disclosure. In this case, the tooth brushing guide area
may be changed according to at least one of the tooth
brushing order, the tooth brushing time, and the oral cavity
condition of the user.

[0322] Also, the display 2030 may display the tooth brush-
ing guide information by the AR technique by overlapping
the face of the user or the oral cavity of the user.

[0323] The communication unit 2040 may perform com-
munication with various types of external devices according
to various types of communication schemes. The commu-
nication unit 2040 may include at least one of a Wi-Fi chip
2041, a BT chip 2042, a wireless communication chip 2043,
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and an NFC chip 2044. The processor 2090 may use the
communication unit 2040 to communicate with the smart
toothbrush according to the present disclosure, the external
servet, or various external devices.

[0324] The memory 2050 may store various programs and
data required to operate the electronic device 2000. The
memory 2050 may be implemented as a non-volatile
memory, a volatile memory, a flash memory, a hard disk
drive (HDD), a solid state drive (SSD), etc. The memory
2050 1s accessed by the processor 2090 and reading/record-
ing/modification/deletion/update, etc., of data may be per-
formed by the processor 2090. According to the present
disclosure, the term memory 2050 may include a read-only
memory (ROM) (not illustrated) and a random-access
memory (RAM) (not illustrated) within the processor 2090
or a memory card (not illustrated) (for example, micro
secure digital (SD) card, memory stick) equipped in the
electronic device 2000.

[0325] Further, the memory 2050 may store programs,
data, etc., for configuring various screens to be displayed in
a display area of the display 2030.

[0326] The camera 2060 is, for example, a device that may
photograph a still image and a moving image. According to
an embodiment, the camera 2060 may include at least one
image sensor (for example, front sensor or rear sensor), a
lens, an image signal processor (ISP), or a flash. The camera
2060 may photograph a user who brushes teeth using the
smart toothbrush according to the present disclosure.
[0327] The audio output 2070 may output various alarm
sounds or voice messages in addition to various audio data.
The audio output 240 may be implemented as a speaker,
which is only an example. Therefore, the audio output 240
may be implemented as an output terminal through which
audio data may be output.

[0328] The user iput 2080 may receive various user
inputs and transmit the various user inputs to the processor
2090. The user input 2080 may include, for example, a touch
panel 2081 or a key 2083. The touch panel 2081 may use,
for example, at least one of a capacitive type, a resistive
type, an infrared type, and an ultrasonic type. Further, the
touch panel 2081 may further include a control circuit. The
touch panel 2081 may further include a tactile layer to
provide a tactile reaction to a user. The key 2083 may
include, for example, a physical button, an optical key, or a
keypad.

[0329] The processor 2090 (or controller) may control the
overall operation of the electronic device 2000 by using
various programs stored in the memory 2050.

[0330] The processor 2090 may be configured to include
a RAM 2091, a ROM 2092, a graphic processor 2094, a
main CPU 2093, first to n-th interfaces 2095-1 to 2095-n,
and a bus 2096. In this case, the RAM 2091, the ROM 2092,
the graphic processor 2094, the main CPU 2093, the first to
n-th interfaces 2095-1 to 2095-n, and the like may be
connected to each other via the bus 2096.

[0331] The name of the components of the electronic
device 2000 may be changed. Further, the electronic device
2000 according to various embodiments of the present
disclosure may be configured to include at least one of the
foregoing components and may not have some components
or may further include other additional components.
[0332] According to various embodiments, the processor
2090 may use the smart toothbrush to obtain the temperature
value within the oral cavity of the user measured by the
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temperature sensor of the smart toothbrush through the
communication unit 2040 while the user is brushing teeth.
The processor 2090 may determine the tooth brushing
section in which the user is brushing teeth within the oral
cavity of the user based on the obtained temperature value.

[0333] According to various embodiments, the processor
2090 may not only obtain the temperature value, but also
obtain the sensing value measured by the motion sensor of
the smart toothbrush while the user is brushing teeth through
the communication unit 2040. The processor 2090 may
determine the tooth brushing section in which the user is
brushing teeth within the oral cavity of the user based on the
obtained temperature value and the obtained sensing value.

[0334] The terms “~module” or “~unit” used in the pres-
ent specification may mean a unit including one or at least
two combinations of hardware, software, and firmware. The
“module” may be interchangeably used with the terms unit,
logic, logical block, part, circuit, or the like. The “module”
may be a minimum unit of components integrally configured
or some thereof. The “module” may also be a minimum unit
performing one or more functions or some thereof. The
“module” may be implemented mechanically or electroni-
cally. For example, the “module” may include at least one of
an ASIC chip, FPGAs, or programmable logic device that
performs some operations known or later developed.

[0335] According to various embodiments, at least some
of devices (for example: modules or functions thereof) or
methods (for example: operations) may be implemented as
instructions stored in computer-readable storage media in,
for example, a form of program modules. When the instruc-
tions are executed by the processor (for example: processor
13, processor 2090), the one or more processors may per-
form a function corresponding to the instructions. The
computer-readable storage medium may be, for example, a
memory (e.g., memory 14, memory 2050).

[0336] In addition, the program modules may be stored on
a computer readable non-transitory recording medium and
thus may be read and executed by a computer.

[0337] The non-transitory recording medium refers to a
medium that semi-permanently stores data and is readable
by a processor, as well as volatile or nonvolatile memory
that temporarily stores data for operation or transmission,
such as a register, cache, and buffer. On the other hand,
intangible transmission media that may not be touched, such
as signals, currents, etc., do not correspond to non-transitory
recording media.

[0338] In detail, the program modules described above
may be provided while being stored in the non-transitory
computer readable recording medium such as a compact disc
(CD), a DVD, a hard disk, a Blu-ray disk. a USB, an
embedded memory of the electronic device according to the
present disclosure, a memory card, a ROM. a RAM or the
like.

[0339] In addition, the above-described program module
may be stored in a memory of the server to be downloaded
to the terminal (for example, the electronic device of the
present disclosure) connected to the server by the network
for sale, rental, subscription, or transfer. In this case, the
program module described above may be uploaded to the
server by a provider of the program (e.g., program devel-
oper, program managet, program tester, program modifier,
or program manufacturer) for sale, rental, subscription, or
transfer.
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[0340] In addition, when the program module described
above is provided from the server to the electronic device,
at least a part of the program modules may be temporarily
created in the buffer of the server for transmission. In this
case, the buffer of the server may be the non-transitory
recording medium of the present disclosure.

[0341] Further, when the above-mentioned programs are
sold to an electronic device via a relay server (for example,
a relay server in an area where the electronic device is
located), at least a part of the programs may be temporarily
stored in the buffer of the relay server. In this case, the buffer
of the relay server may be the non-transitory recording
medium of the present disclosure.

[0342] Further, the methods (e.g., operations) according to
an embodiment of the present disclosure may be provided as
a computer program product.

[0343] The computer program product may comprise the
non-transitory recording medium on which the program
modules described above are stored.

[0344] A computer program product may also refer to a
product itself that may be stored as the non-transitory
recording medium. In this case, the fact that the computer
program product includes the non-transitory recording
medium may mean that there is a situation in which the
computer program product exists in the form of the non-
transitory recording medium. That is, the computer program
product may exist in the form of a medium that is uploaded
or downloaded depending on the situation, or may exist in
the form of the non-transitory recording medium. In this
case, the product may be, for example, an application
product itself sold in an electronic market (e.g., Android
market, etc.).

[0345] According to various embodiments, the execution
subject and the storage subject of the computer program
product may be the same as or different from each other. For
example, when the storage subject of the computer program
product is a server, the execution subject of the computer
program product may be a terminal (e.g., smart toothbrush,
electronic device of the present disclosure).

[0346] According to various embodiments, there may be a
system that includes both a computer program product and
the smart toothbrush or the electronic device of which one
function is performed by the computer program product. In
this case, the electronic device may perform a function
provided by the computer program product, under the con-
trol of another apparatus in which the computer program
product is installed.

[0347] While the present disclosure has been shown and
described with reference to various embodiments thereof, it
will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the present disclosure
as defined by the appended claims and their equivalents.

What is claimed is:
1. A smart toothbrush comprising:

a toothbrush head configured to be provided with bristles;

a toothbrush body configured to be connected to the
toothbrush head and to be held;

a temperature sensor configured to measure a temperature
within an oral cavity of a user while the user is brushing
teeth using the smart toothbrush; and
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a processor configured to determine a tooth brushing
section in which the user is brushing teeth within the
oral cavity, based on a temperature value measured by
the temperature sensor.

2. The smart toothbrush of claim 1, further comprising:

a motion sensor configured to measure a motion of the

smart toothbrush,

wherein the processor is further configured to determine

the tooth brushing section in which the user is brushing
teeth within the oral cavity, based on the measured
temperature value and a sensing value measured by the
motion sensor.

3. The smart toothbrush of claim 1, wherein the tooth
brushing section corresponds to at least one of tooth brush-
ing areas that are divided into a tooth surface of the user, a
set of a plurality of tooth surfaces, or spaces between teeth.

4. The smart toothbrush of claim 1, further comprising a
communicator configured to transmit the measured tempera-
ture value to an electronic device that is in communication
with the smart toothbrush.

5. The smart toothbrush of claim 1, wherein the processor
is further configured to determine a body temperature of the
user based on a rate of change in the temperature value
measured in a body temperature measurement area when the
determined tooth brushing section includes the body tem-
perature measurement area associated with a body tempera-
ture measurement of the user.

6. The smart toothbrush of claim 5, further comprising a
communicator configured to transmit a body temperature
value determined based on the rate of change in the tem-
perature value to an electronic device that is in communi-
cation with the smart toothbrush.

7. The smart toothbrush of claim 1, wherein the processor
is further configured to measure a tooth brushing time per
tooth brushing section and provide tooth brushing guide
information, if the tooth brushing time is equal to or less than
a threshold time.

8. The smart toothbrush of claim 1, wherein the processor
is further configured to determine an operation mode of the
smart toothbrush based on a position or a posture of an
electronic device around the smart toothbrush.

9. The smart toothbrush of claim 1, wherein the tooth-
brush head and the toothbrush body have an integrated
structure or a detachable structure in which the toothbrush
head and the toothbrush body are separated from or coupled
with each other.

10. The smart toothbrush of claim 1,

wherein the temperature sensor is provided on the tooth-
brush head, and

wherein the processor is provided on the toothbrush body.

11. An electronic device comprising:

a communicator configured to communicate with a smart
toothbrush; and
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a processor configured to:

acquire a temperature value within an oral cavity of a
user measured by a temperature sensor of the smart
toothbrush through the communicator, and

determine a tooth brushing section in which the user is
brushing teeth within the oral cavity based on the
acquired temperature value, while the user is brush-
ing teeth using the smart toothbrush.

12. The electronic device of claim 11, wherein the pro-
cessor is further configured to:

acquire a sensing value measured by a motion sensor of

the smart toothbrush while the user is brushing teeth
using the smart toothbrush through the communicator,
and

determine the tooth brushing section in which the user is

brushing teeth within the oral cavity, based on the
acquired temperature value and the acquired sensing
value.

13. The electronic device of claim 11, further comprising
a display configured to display tooth brushing guide infor-
mation according to the comparison result of the tooth
brushing section in which the user is brushing teeth and a
tooth brushing guide area which is a tooth brushing target
area of the user.

14. The electronic device of claim 13, wherein the tooth
brushing guide area is changed depending on at least one of
a tooth brushing order, a tooth brushing time, or an oral
cavity condition of the user.

15. The electronic device of claim 13, wherein the display
is further configured to display tooth brushing guide infor-
mation by an augmented reality (AR) technique by overlap-
ping a face of the user or the oral cavity of the user.

16. The electronic device of claim 11, further comprising
a display configured to display tooth brushing analysis
information that includes at least one of tooth brushing time
per tooth brushing section, a tooth brushing area in which
the user is brushing teeth, or tooth brushing status informa-
tion.

17. A method for determining a tooth brushing section of
a smart toothbrush, the method comprising:

measuring a temperature within an oral cavity of a user

using a temperature sensor of the smart toothbrush
while the user is brushing teeth using the smart tooth-
brush; and

determining the tooth brushing section in which the user

is brushing teeth within the oral cavity, based on the
measured temperature value.

18. The method of claim 17, further comprising:

measuring a motion of the smart toothbrush using a

motion sensor of the smart toothbrush while the user is
brushing teeth using the smart toothbrush,

wherein the determining of the tooth brushing section

includes determining the tooth brushing section in
which the user is brushing teeth within the oral cavity,
based on the measured temperature value and a sensing
value measured by the motion sensor.
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