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PAIN MONITORING AND FEEDBACK
SYSTEM FOR DENTAL PROCEDURES

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a pain monitoring
and feedback system for dental procedures, in which the
pain of a patient undergoing dental procedures can be
monitored and the results can be fed back to the physician,
and a method thereof.

Background Art

[0002] One of the biggest reasons why a patient is afraid
of dental care and avoids it is pain. If there is pain during
dental treatment, anesthesia is usually performed before the
procedure. However, the degree that the anesthesia takes
effect varies depending on a person, and the time required
for recovering from the anesthesia is also different. There-
fore, it is common to check if the anesthesia is achieved by
communicating with a patient, and raise the hand and inform
the doctor if the anesthesia is relieved and pain is felt.
[0003] However, there is a limitation in this communica-
tion in the case of patients who are children or elderly, or
have mental or physical disabilities. For example, a patent
who has difficulty in immediate communication may take
time to inform a doctor who is concentrating on the proce-
dure of the pain even if he or she feels severe pain. If a patent
has this experience, the patient will be more afraid of
coming to the dentist and avoid periodic dental examinations
in the future, letting the related diseases progress.

[0004] Ifthe patient is confident that he or she can stop the
procedure immediately when there is pain, this fear can be
reduced and the patient can prevent or treat the trauma of
dental procedures.

[0005] Conventionally, there are methods for displaying
the pain experienced by a patient as data, such as an
electrocardiogram for monitoring changes in the heart con-
dition, an electroencephalogram for monitoring the brain
waves, and the like. However, the devices for performing
these methods are usually expensive and there is a need to
attach elements for detecting radio waves to parts of the
patient’s body. In addition, when these devices are attached
to the body, the patient feels more uncomfortable and feels
anxiety about the treatment. Therefore, these methods are
difficult to be employed in dental procedures.

SUMMARY OF THE INVENTION

Technical Problem

[0006] Accordingly, the present invention has been made
to solve the above mentioned problems occurring in the
prior art, and thus the present invention has an objective to
provide a system for monitoring the pain of a patient without
any equipment attached to the body of the patient and
providing feedback to a user when the patient feels pain.

Technical Solution

[0007] To accomplish the above objective, a pain moni-
toring and feedback system for dental procedures, according
to an embodiment of the present invention, may include: a
sensing device including a photographing unit for taking a
picture of a patient for the muscle change detection of the
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patient undergoing dental procedures, a heat-sensing unit for
sensing the body temperature change of the patient, and a
grip force-sensing unit for measuring the grip force of the
patient; and a computing device including a communication
unit for receiving data from the sensing device and output-
ting a signal corresponding to pain information to the
outside, a control unit for analyzing at least one of the
muscle change, the body temperature change and the grip
force change of the patient by using the monitoring data
received via the communication unit so as to estimate the
pain of the patient and outputting a pain signal or controlling
a procedure device according to the estimated pain, and a
memory for storing data necessary for processing the control
unit.

[0008] The control unit determines whether to operate in
a priority mode or a normal mode according to set mode
information, and determines priorities of the muscle change,
the body temperature change, and the grip force change so
as to reflect the muscle change, the body temperature
change, and the grip force change in pain determination,
wherein the priorities are determined according to the input
of a user in the case of operation in the priority mode and
according to the preset information in the case of operation
in the normal mode.

[0009] The control unit may set threshold values for the
muscle change, the body temperature change, and the grip
force change, and determine whether the pain of the patient
is equal to or greater than a pain threshold value by using the
data received from a monitoring unit, the determined pri-
orities, and the set threshold values.

[0010] The control unit may output at least one of a
notification signal for informing of the pain by an output
device and a control signal for stopping the dental procedure
device, when it is determined that the pain of the patient is
equal to or greater than the preset pain threshold value.
[0011] A pain monitoring and feedback system for dental
procedures, according to another embodiment of the present
invention, may include the steps of: receiving monitoring
data from a photographing unit for taking a picture of a
patient for the muscle change detection of the patient
undergoing dental procedures, a heat-sensing unit for sens-
ing the body temperature change of the patient, and a grip
force-sensing unit for measuring the grip force of the
patient; analyzing at least one of the muscle change, the
body temperature change and the grip force change of the
patient by using the monitoring data so as to estimate the
pain of the patient; and outputting a pain signal according to
the estimated pain or outputting a control signal for con-
trolling a procedure device.

Effect of the Invention

[0012] According to the present invention, the pain of a
patient is monitored by analyzing the information received
from a camera, a temperature sensing device, a grip force-
sensing device, and the like without attaching any equip-
ment to the body of the patient, and a feedback signal can be
sent by an output device or procedure equipment.

[0013] In addition, according to the present invention, the
patient does not have to feel the inconvenience of attaching
any equipment to the body, and the fear of dental procedures
can be reduced because the patient recognizes that the
procedure is stopped immediately when feeling pain.
[0014] Furthermore, according to the present invention,
since a doctor can detect the pain of a patient without the
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need to communicate with the patient or pay close attention
to the patient, the doctor can concentrate on the procedure.

BRIEF DESCRIPTION OF DRAWINGS

[0015] FIG. 11is a diagram illustrating the configuration of
a pain monitoring and feedback system for dental proce-
dures according to an embodiment of the present invention,
[0016] FIG. 2 is a flowchart for explaining a pain moni-
toring and feedback method for dental procedures according
to an embodiment of the present invention, and

[0017] FIG. 3 is a flowchart illustrating an example of
setting an operation mode and a threshold value in perform-
ing a pain monitoring and feedback according to an embodi-
ment of the present invention.

BRIEF EXPLANATION OF REFERENCE
NUMERALS

[0018] 10: computing device
[0019] 11: control unit

[0020] 12: communication unit
[0021] 13: memory

[0022] 14: sensing device

[0023] 15: photographing unit
[0024] 16: heat-sensing unit
[0025] 17: grip force-sensing unit
[0026] 18: output device

[0027] 19: dental procedure device

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0028] The terms used in this specification will be briefly
described, and the present invention will be described in
detail. The terms used in the present invention are selected
from the general terms that are widely used while taking into
account the functions in the present invention, but may vary
depending on the intentions of the skilled person in the art
or precedents, the emergence of new technologies, and the
like. In addition, in certain cases, there may be terms
arbitrarily selected by the applicant, and the meaning thereof
will be described in detail in the corresponding description
of the invention. Therefore, the terms used in the present
invention should be defined based on the meaning of the
terms, not on the simple names of the terms, but on the entire
contents of the present invention.

[0029] Whenever a component is referred to “include” any
component throughout the specification, it is to be under-
stood that the component may include other components and
does not exclude any other component, unless specifically
stated otherwise. Also, the terms “. . . means”, “. . . part”, .
.. module” and the like mean units that process at least one
function or operation, which may be implemented in hard-
ware or software, or a combination thereof.

[0030] Hereinafter, embodiments of the present invention
will be described in detail with reference to the accompa-
nying drawings in such a way that it can be easily carried out
by a person skilled in the art, to which the present invention
belongs. The present invention may, however, be embodied
in many different forms and should not be construed as
limited to the embodiments set forth herein. In order to
clearly illustrate the present invention, parts not related to
the description are omitted, and like parts are denoted by like
reference numerals throughout the specification.
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[0031] FIG. 1 is a diagram for explaining the configuration
of a pain monitoring and feedback system for dental proce-
dures according to an embodiment of the present invention.
[0032] Referring to FIG. 1, a pain monitoring and feed-
back system for dental procedures may include a sensing
device 14 for sensing the muscle change, the body tempera-
ture change and the grip force change of a patient undergo-
ing dental procedures, and a computing device 10 for
determining whether the patient feels pain by using the data
transmitted by the sensing device 14 and informing a user
(doctor) of the pain feeling or temporarily stopping a pro-
cedure device 19 if it is determined that the patient feels
pain.

[0033] The sensing device 14 includes a plurality of
sensing units for sensing muscle change, body temperature
change, and grip force change, respectively, and the plurality
of sensing units include a photographing unit 15, a heat-
sensing unit 16, and a grip force-sensing unit 17. The
sensing units used in the present invention are not attached
to the body of a patient, wherein the photographing unit 15
and the heat-sensing unit 16 among them are disposed away
from the patient’s body and the grip force-sensing unit 17 is
held in hand by the patient.

[0034] The photographing unit 15 can be implemented
using a camera to photograph the patient’s body for the
detection of the muscle change of the patient undergoing
dental procedures, wherein the photographing unit 15 con-
tinuously captures the state of the patient undergoing dental
procedures according to a control signal of the control unit
11 and returns the captured images to the control unit 11 as
monitoring data.

[0035] Theheat-sensing unit 16 can be implemented using
a thermal camera or a heat-sensing device for sensing the
body temperature of a patient undergoing dental procedures,
wherein the heat-sensing unit 16 continuously measures the
body temperature of the patient undergoing dental proce-
dures according to a control signal of the control unit 11 and
returns the monitoring data generated as a result of the
measurement.

[0036] The grip force-sensing unit 17 can be implemented
using a dynamometer in the form that a patient in the dental
procedures can grasp by hand, wherein the grip force-
sensing unit 17 continuously measures the grip force of the
patient undergoing dental procedures according to a control
signal of the control unit 11 and returns the monitoring data
generated as a result of the measurement.

[0037] The computing device 10 receives the monitoring
data from the photographing unit 15, the heat-sensing unit
16 and the grip force-sensing unit 17, and may include a
communication unit 12 for transmitting a signal output from
the control unit 11 to an external device, a control unit 11 for
analyzing the monitoring data including the images, body
temperature information, and grip force information 11 of a
patient, and a memory 13 for storing the data required for
processing the control unit 11.

[0038] The control unit 11 estimates the pain of the patient
by analyzing at least one of the patient’s muscle change,
body temperature change, and grip force change by using the
monitoring data received via the communication unit 12,
and outputs a pain signal by an output device 18 or controls
the procedure device 19 according to the estimated pain.
[0039] The output of the pain signal or the transmission of
a control signal for controlling the procedure device 19 can
also be performed via the communication unit 12. The
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communication unit 12 may include one or more commu-
nication modules for exchanging data with the photograph-
ing unit 15, the heat-sensing unit 16, the grip force-sensing
unit 17, the output device 18, and the procedure device 19,
wherein there is no restriction on the communication stan-
dard used herein, and any standard required for communi-
cation with an external device such as Bluetooth can be
used.

[0040] The output device 18 is intended to inform the user
(doctor) whether the patient feels pain as well as how much
pain the patient feels, wherein the output device 18 may
include at least one of a monitor, a speaker, and a vibration
device, and may be physically implemented as part of the
computing device 10 or the procedure device 19, depending
on the embodiment.

[0041] The procedure device 19 is the device that the user
uses for the dental procedures of the patient and can be
converted into a paused state according to the control signal
of the control unit 11.

[0042] FIG. 2 is a flowchart for explaining a pain moni-
toring and feedback method for dental procedures according
to an embodiment of the present invention.

[0043] The patient’s muscle change, body temperature
change and grip force change is monitored in step S20.
[0044] To this end, the control unit 11 receives the moni-
toring data from the sensing device 14 through the commu-
nication unit 12 and analyzes the patient’s change according
to the progress of the procedure on the basis of a reference
value before the occurrence of the pain so as to determine
whether the patient feels pain. In addition, if the patient feels
pain, the control unit 11 can analyze the degree of the pain
that the patient feels.

[0045] The received monitoring data includes the image
data of the patient photographed by the photographing unit
15. The control unit 11 analyzes the image of the patient,
which is photographed before the procedure, so as to rec-
ognize the patient’s muscle condition before the pain occurs
and to set the same as a reference value for monitoring the
muscle change. During the procedure, the image of the
patient, which is periodically received, is analyzed to moni-
tor how much it changes from the reference value. That is,
in order to recognize the degree to which the muscle
contracts instantaneously when the patient feels pain and
frowns on the eyes or face or the patient’s body becomes
tense, patient behavior changes and muscle shape and size
changes during such patient movement are analyzed from
the patient’s image.

[0046] In addition, the monitoring data includes the body
temperature information of the patient detected by the
heat-sensing unit 16. The control unit 11 receives the
patient’s body temperature information prior to the start of
the procedure and sets the received patient’s body tempera-
ture information as a reference value for monitoring the
body temperature change. During the procedure, the peri-
odically received body temperature information of the
patient is analyzed to monitor how much it changes from the
reference value.

[0047] Furthermore, the monitoring data includes the grip
force information of the patient detected by the grip force-
sensing unit 17. The control unit 11 receives the patient’s
grip force information prior to the start of the procedure and
sets the received patient’s grip force information as a
reference value for monitoring the grip force change. During
the procedure, the periodically received grip force informa-
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tion of the patient is analyzed to monitor how much it
changes from the reference value.

[0048] In step S21, patient pain information is generated
by analyzing the monitoring data.

[0049] The control unit 11 analyzes the data received from
the photographing unit 15 and monitors the patient’s muscle
change in real time, thereby measuring the degree of muscle
change. If the muscle change relative to the reference value
exceeds the threshold value as the patient feels pain and thus
moves his or her body, frowns on the face, or strains
muscles, the control unit 11 generates pain information to
inform such a change.

[0050] The threshold value for muscle change can be
preset and can be changed by the user. For example, if the
threshold value for muscle change is set to 5%, pain infor-
mation is generated indicating that the patient has pain at the
time when the muscle change is equal to or greater than 5%.
[0051] The control unit 11 analyzes the data received from
the heat-sensing unit 16 and monitors the patient’s body
temperature change in real time, thereby measuring the
degree of body temperature change. If the body temperature
change relative to the reference value exceeds the threshold
value as the patient feels pain and thus the patient’s body
temperature is increased, the control unit 11 generates pain
information to inform such a change.

[0052] The threshold value for body temperature change
can be preset and can be changed by the user. For example,
if the threshold value for body temperature change is set to
0.5° C., pain information is generated indicating that the
patient has pain at the time when the body temperature
change is equal to or greater than 0.5° C. compared to that
before the procedure.

[0053] The control unit 11 analyzes the data received from
the grip force-sensing unit 17 and monitors the patient’s grip
force change in real time, thereby measuring the degree of
grip force change. If the grip force change relative to the
reference value exceeds the threshold value as the patient
feels pain and thus grips the grip force-sensing unit 17
firmly, the control unit 11 generates pain information to
inform such a change.

[0054] The threshold value for grip force change can be
preset and can be changed by the user. For example, if the
threshold value for grip force change is set to 30%, pain
information is generated indicating that the patient has pain
at the time when the grip force is increased by 30% or more
compared to that before the procedure.

[0055] As described, reference values for muscle change,
body temperature change, and grip force change can be set
differently by patient depending on the data delivered prior
to the patient’s procedure. In addition, since the pain that
each patient feels is subjective, threshold values for muscle
change, body temperature change, and grip force change can
also be set differently by patient.

[0056] Instep S22, a pain signal is output according to the
pain information or the procedure device 19 is controlled.

[0057] If at least one of the muscle change, the body
temperature change, and the grip force change is equal to or
greater than the threshold value, the control unit 11 outputs
a pain signal by the output device 18 or a control signal to
stop the dental procedure device 19.

[0058] The output device 18, which outputs a pain signal
indicating that the patient feels pain more than the threshold
value, is not limited to a specific device, and may be a
monitor or a speaker connected to the computing device 10,
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a speaker disposed on or around a tool that the user uses
during the procedure, a vibration device provided to an
electronic device such as a dental drill, and the like, wherein
a pain signal can be output in the form of a visual signal, a
sound signal, a vibration signal, and the like. The user can
recognize this signal and stop the procedure so that the user
can respond to the patient’s pain.

[0059] Meanwhile, the control unit 11 can output a control
signal so as to pause the procedure device 19 when the
patient shows change equal to or greater than the threshold
value, thereby temporarily stopping the operation of the
procedure device 19 and promptly responding to the
patient’s pain.

[0060] Depending on the setting of the user, both the
output of the pain signal and the control of the procedure
device 19 can be performed, or only one of them can be
performed. For example, if it is determined that it is dan-
gerous to stop intended dental procedures from time to time
due to the patient’s pain, it is possible to turn off the control
function of the procedure device 19 and output only the pain
signal. In this case, depending on the output of the pain
signal, if the doctor recognizes the patient’s pain according
to the output of the pain signal, the procedure is manually
stopped at a safe point.

[0061] FIG. 3 is a flowchart for explaining an example of
setting an operation mode and a threshold value when
performing a pain monitoring and feedback according to an
embodiment of the present invention.

[0062] Referring to FIG. 3, the operation mode for deter-
mining priority of monitoring is set in step S30.

[0063] The operation mode is set to one of the priority
mode and the normal mode and can be preset as a default
value of the system or the setting thereof can be changed by
the user.

[0064] In the present invention, information used for
monitoring is the information on muscle change, the infor-
mation on body temperature change, and the information on
grip force change. Depending on the operation mode, which
one of the three pieces of information is to be reflected first
is determined.

[0065] In step S31, it is determined whether to operate in
the priority mode or the normal mode according to the set
mode information. The priorities to reflect muscle change,
body temperature change, and grip force change in pain
determination can be determined by other methods depend-
ing on whether to operate in priority mode or normal mode.
[0066] In the priority mode, the user can enter priorities of
the information on muscle change, the information on body
temperature change, and the information on grip force
change (832). It is based on the patient’s tendency to decide
which information will be reflected first to determine the
pain.

[0067] For example, for a patient whose grip force is
hardly changed or whose muscle change hardly occurs,
priorities can be assigned such that body temperature change
information is primarily monitored to analyze the pain. As
another example, for a patient with a strong grip change and
strong willingness to express pain with grip force, priorities
can be assigned such that grip force change information is
preferentially used.

[0068] The normal mode is the mode that can be used
under normal circumstances, and the priorities are deter-
mined according to preset information in this normal mode
(833). For example, in the normal mode, priorities may be
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assigned such that the grip force change information, which
reflects the patient’s will to some extent, is monitored first,
followed by the muscle change information and, finally, the
body temperature change information.

[0069] In step S34, the threshold values for the patient’s
muscle change, body temperature change and grip force
change are set. The threshold values can be set by using the
set default value of the system according to the present
invention or by the input or change made by the user. To this
end, it is conceivable that an interface is required for the user
to arbitrarily raise or lower the threshold values.

[0070] If all the three pieces of information are used for
monitoring, a threshold value is set for each of muscle
change, body temperature change and grip force change. If
only one or two pieces of information are used according to
priorities, only the threshold values for corresponding
changes are set.

[0071] The threshold values can be set differently depend-
ing on the patient’s tendency. For example, for a patient who
continually interrupts the procedure by intentionally chang-
ing the grip force even with slight pain because of too much
fear, the threshold value for the grip force change should be
set high so that the procedure is stopped only when there is
an extreme grip force change. In addition, for a patient with
this tendency, it is conceivable to turn off the function of
stopping the procedure and output a signal indicating that
there is a pain, so that the doctor can recognize the pain and
manually stop the procedure according to the doctor’s
option.

[0072] In step S35, it is determined whether the patient
feels pain by analyzing the pain by using the monitoring data
received from the sensing device 14, the priority and thresh-
old value for each piece of information. Herein, determining
that the patient feels pain means that the patient has pain
exceeding the pain threshold value, of which pain the patient
can tolerate. In other words, it is determined that the patient
has significant pain such that it is necessary to inform the
user of the same or stop the procedure.

[0073] According to the present invention, if any one of
the three pieces of information has a large change instanta-
neously regardless of the operation mode, it is possible to
analyze the pain by preferentially reflecting the correspond-
ing information. For example, if the grip force increases
instantaneously beyond the threshold value, you can deter-
mine that there is pain and control the procedure to stop
immediately.

[0074] According to an embodiment of the present inven-
tion, a threshold value can be set for the average value of the
changes corresponding to the three pieces of information.
Herein, it can be determined that the patient feels significant
pain when the average value of muscle change, body tem-
perature change, and grip force change is equal to or higher
than the threshold value.

[0075] In step S36, pain information transmission method
is determined as to whether to output a notification signal, a
control signal, or both the signals. The pain information
transmission method can be set differently according to the
user’s experience, the type of procedures, the state or the
tendency of the patent and the like.

[0076] In step S37, if it is determined that the patient’s
pain is equal to or higher than the preset pain threshold
value, at least one of the notification signal for informing of
the pain by the output device 18 and the control signal for
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stopping the dental procedure device 19 are output accord-
ing to the pain information transmission method.
[0077] According to the present invention, it is possible to
set a plurality of threshold values for the three pieces of
information so as to treat pain through a plurality of divided
steps. For example, a pain signal is output such that the user
can recognize the pain if it is determined that there is the
pain of level 1 by monitoring the three pieces of information,
while immediately sending a control signal to the procedure
device 19 so as to stop the procedure device 19 if it is
determined that there is more severe pain of level 2.
[0078] The method according to an embodiment of the
present invention may be implemented in the form of a
program command which can be executed through various
computer means and recorded in a computer-readable
medium. The computer-readable medium may include pro-
gram instructions, data files, data structures and the like,
either alone or in combination. The program instructions
recorded on the medium may be those specially designed
and constructed for the present invention or may be avail-
able to those skilled in the art of computer software.
Examples of computer-readable media include magnetic
media such as hard disks, floppy disks, and magnetic tape,
optical media such as CD-ROMs and DVDs, magneto-
optical media such as floptical disks, and hardware devices
specifically configured to store and execute program instruc-
tions such as ROM, RAM, flash memory and the like.
Examples of program instructions include machine language
code such as those produced by a compiler, as well as
high-level language code that can be executed by a computer
using an interpreter and the like.
[0079] Although the preferred embodiments of the present
invention have been described above in detail, the present
invention is not limited to the specific embodiments
described above. That is, those skilled in the art will recog-
nize that many changes and modifications can be made to the
present invention without departing from the spirit and
scope of the appended claims, and all such appropriate
changes and modifications should be considered as equiva-
lents falling within the scope of the present invention.
What is claimed is:
1. A pain monitoring and feedback system for dental
procedures, comprising:
asensing device including a photographing unit for taking
a picture of a patient for the muscle change detection of
the patient undergoing dental procedures, a heat-sens-
ing unit for sensing the body temperature change of the
patient, and a grip force-sensing unit for measuring the
grip force of the patient; and
a computing device including a communication unit for
receiving data from the sensing device and outputting
a signal corresponding to pain information to the out-
side, a control unit for analyzing at least one of the
muscle change, the body temperature change and the
grip force change of the patient by using the monitoring
data received via the communication unit so as to
estimate the pain of the patient and outputting a pain
signal or controlling a procedure device according to
the estimated pain, and a memory for storing data
necessary for processing the control unit,
wherein the control unit determines whether to operate in
a priority mode or a normal mode according to set
mode information, and determines priorities of the
muscle change, the body temperature change, and the
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grip force change so as to reflect the muscle change, the
body temperature change, and the grip force change in
pain determination, the priorities being determined
according to the input of a user in the case of operation
in the priority mode and according to the preset infor-
mation in the case of operation in the normal mode.

2. The pain monitoring and feedback system for dental
procedures according to claim 1, wherein the control unit
sets threshold values for the muscle change, the body
temperature change, and the grip force change, and deter-
mines whether the pain of the patient is equal to or greater
than a pain threshold value by using the data received by
monitoring, the determined priorities, and the set threshold
values.

3. The pain monitoring and feedback system for dental
procedures according to claim 1, wherein when it is deter-
mined that the pain of the patient is equal to or greater than
the preset pain threshold value, the control unit outputs at
least one of a notification signal for informing of the pain by
an output device and a control signal for stopping the dental
procedure device.

4. A pain monitoring and feedback method for dental
procedures, comprising the steps of:

receiving monitoring data from a photographing unit for
taking a picture of a patient for the muscle change
detection of the patient undergoing dental procedures,
a heat-sensing unit for sensing the body temperature
change of the patient, and a grip force-sensing unit for
measuring the grip force of the patient;

analyzing at least one of the muscle change, the body
temperature change and the grip force change of the
patient by using the monitoring data so as to determine
whether the pain of the patient is equal to or greater
than a pain threshold value; and

outputting a pain signal according to the result of the
determination or outputting a control signal for con-
trolling a procedure device,

wherein the step of determining the pain comprises the
steps of:

determining whether to operate in a priority mode or a
normal mode according to set mode information; and

determining priorities of the muscle change, the body
temperature change, and the grip force change so as to
reflect the muscle change, the body temperature
change, and the grip force change in pain determina-
tion, the priorities being determined according to the
input of a user in the case of operation in the priority
mode and according to the preset information in the
case of operation in the normal mode.

5. The pain monitoring and feedback method for dental
procedures according to claim 4, wherein the step of deter-
mining the pain further comprises the steps of:

setting threshold values for the muscle change, the body
temperature change, and the grip force change; and

determining whether the pain of the patient is equal to or
greater than a pain threshold value by using the data
received by monitoring, the determined priorities, and
the set threshold values.



US 2020/0170572 A1

6. The pain monitoring and feedback method for dental
procedures according to claim 4, wherein the outputting step
comprises the step of outputting at least one of a notification
signal for informing of the pain by an output device and a
control signal for stopping the dental procedure device,
when it is determined that the pain of the patient is equal to
or greater than the preset pain threshold value.
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