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METHOD AND SYSTEM FOR DETECTING
PAIN OF USERS

TECHNICAL FIELD

[0001] The present invention relates to the field of pain
monitoring and, in particular, relates to measuring intensity
of pain of users by placing sensors at different locations on
their body.

BACKGROUND

[0002] Pain is an unpleasant sensory and emotional expe-
rience associated with actual or potential tissue damage. In
fact, the pain is a stressor and environment challenge that
requires an organism to respond. It is a specific emotion,
caused by a stimulus that reflects homeostatic behavioral
drive, similar to temperature, itching, hunger, thirst and the
like. It may be categorized according to various factors,
including type of damage, time for healing and the like. On
the basis of healing, the pain can be categorized as a chronic
pain and an acute pain. The chronic pain lasts for a longer
time as compared to the acute pain. However, both the
chronic pain and the acute pain are extremely important
problems leading to loss of working capabilities, financial
resources and the like.

[0003] Experience of the pain varies from person to person
due to inter-individual variability. Moreover, intensity of the
pain varies from cause to cause in the individual. Thus, pain
management is an extremely important issue. Sensors mea-
sure the intensity of pain experienced by the organisms.
However, it is seen that the intensity of the pain measured by
the sensors may vary due to various reasons. One reason
isdistance of the pain area from location of the sensors.
Thus, it becomes difficult to treat the pain of the organisms
effectively.

[0004] Presently, there is no adequate method and system
that studies relationships between the pain experienced by
the organisms and the sensors to guide appropriate treat-
ment, care, lifestyle and the like for healthy response in
individuals with respect to the pain. Moreover, the present
methods and systems do not reduce/treat the pain effectively
in the individuals.

[0005] 1In light of the above stated discussion, there is a
need for a method and system that overcomes the above
stated disadvantages.

SUMMARY

[0006] In an aspect of the present disclosure, a computer-
implemented method for detecting intensity of pain experi-
enced by one or more users is provided. The computer
implemented method includes determining, with a proces-
sor, the intensity of pain experienced by each of the one or
more users by placing each of one or more bio-sensors at one
or more locations on body of each of the one or more users;
analyzing, with the processor, the determined intensity of
pain from readings of one or more bio-markers obtained by
placing each of the one or more bio-sensors at the one or
more locations on the body of each of the one or more users;
recognizing, with the processor, a correlation between the
intensity of pain determined from each of the one or more
bio-markers associated with each of the one or more users
and the one or more locations of each of the one or more
bio-sensors with respect to locus of the pain of each of the
one or more users; and generating, with the processor, a pain
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scale for each of the one or more users. The intensity of pain
is determined from the one or more bio-markers associated
with each of the one or more users. The analyzing is done for
determining sensitivity to pain at the one or more locations
on the body of each of the one or more users. The correlation
reveals a change in the readings of each of the one or more
bio-markers for each of the one or more locations of each of
the one or more bio-sensors. The recognizing is done for
determining an epicenter of pain for each of the one or more
users. The pain scale is generated based on the recognizing
of the correlation. The pain scale relates distance between
the one or more bio-sensors and the locus of the pain with
the change in the readings of each of the one or more
bio-markers for each of the one or more locations of each of
the one or more bio-sensors.

[0007] In an embodiment of the present disclosure, the
computer-implemented method further includes storing the
readings of each of the one or more bio-markers and the
generated pain scale for each of the one or more users.
[0008] Inanembodiment of the present disclosure, the one
or more bio-sensors include a ballistocardiogram, an imped-
ance cardiography, a dispersion based electrocardiography, a
respiration sensor, an emotion detector and the like.

[0009] Inanembodiment of the present disclosure, the one
or more bio-markers associated with each of the one or more
users include heart rate, heart rate variability, blood flow,
blood pressure, movements due to shifts in central blood
mass and myocardial electrophysiological responses, respi-
ration information, emotions, skin conductance, photopl-
ethysmography, oxygen saturation, electrocardiography,
electroencephalography, muscle activity, accelerometer,
temperature and blood glucose, systolic contraction, sys-
temic resistance, cardiac output and the like.

[0010] In an embodiment of the present disclosure, the
intensity of pain experienced by each of the one or more
users is characterized by one or more biological factors (for
example, gender and genetics), one or more psychological
factors (for example mood and attention), one or more
experimental factors and a duration of measurement of the
intensity of pain.

[0011] In an embodiment of the present disclosure, the
computer implemented method further includes examining
the intensity of pain experienced by each of the one or more
users. The intensity is examined for each increment between
a former pain level and a next pain level. The examining is
done for constructing a map for showing the intensity of pain
experienced at each of the one or more locations of the body
for each of the one or more users.

[0012] In an embodiment of the present disclosure, the
intensity of pain experienced by each of the one or more
users is measured by using at least electrocardiography
analysis. The electrocardiography analysis is performed
using dispersion analysis under high sampling rate.

[0013] In another aspect of the present disclosure, a com-
puter program product is provided. The computer program
product includes a non-transitory computer readable
medium storing a computer readable program. The com-
puter readable program when executed on a computer causes
the computer to perform steps including determining inten-
sity of pain experienced by each of one or more users by
placing each of one or more bio-sensors at one or more
locations on body of each of the one or more users: analyz-
ing the determined intensity of pain from readings of one or
more bio-markers obtained by the placing of each of the one
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or more bio-sensors at the one or more locations on the body
of each of the one or more users; recognizing a correlation
between the intensity of pain determined from each of the
one or more bio-markers associated with each of the one or
more users and the one or more locations of each of the one
or more bio-sensors with respect to locus of the pain of each
of the one or more users; and generating a pain scale for each
of the one or more users. The intensity of pain is determined
from the one or more bio-markers associated with each of
the one or more users. The analyzing is done for determining
sensitivity to pain at the one or more locations on the body
of each of the one or more users. The correlation reveals a
change in the readings of each of the one or more bio-
markers for each of the one or more locations of each of the
one or more bio-sensors. The recognizing is done for deter-
mining an epicenter of pain for each of the one or more
users. The pain scale is generated based on the recognizing
of the correlation. The pain scale relates distance between
the one or more bio-sensors and the locus of the pain with
the change in the readings of each of the one or more
bio-markers for each of the one or more locations of each of
the one or more bio-sensors.

[0014] In an embodiment of the present disclosure, the
computer readable program when executed on the computer
causes the computer to perform a further step of storing the
readings of each of the one or more bio-markers and the
generated pain scale for each of the one or more users.
[0015] Inanembodiment of the present disclosure, the one
or more bio-sensors include a ballistocardiogram, an imped-
ance cardiography, a dispersion based electrocardiography, a
respiration sensor, an emotion detector and the like.

[0016] Inanembodiment of the present disclosure, the one
or more bio-markers associated with each of the one or more
users include heart rate, heart rate variability, blood flow,
blood pressure, movements due to shifts in central blood
mass and myocardial electrophysiological responses, respi-
ration information, emotions, skin conductance, photopl-
ethysmography, oxygen saturation, electrocardiography,
electroencephalography, muscle activity, accelerometer,
temperature, blood glucose, systolic contraction, systemic
resistance, cardiac output and the like.

[0017] In an embodiment of the present disclosure, the
intensity of pain experienced by each of the one or more
users is characterized by one or more biological factors (for
example, gender and genetics), one or more psychological
factors (for example, mood and attention), one or more
experimental factors, a duration of measurement of the
intensity of pain and the like.

[0018] In an embodiment of the present disclosure, the
computer readable program when executed on the computer
causes the computer to perform a further step of examining
the intensity of pain experienced by each of the one or more
users. The intensity is examined for each increment between
a former pain level and a next pain level. The examining is
done for constructing a map for showing the intensity of pain
experienced at each of the one or more locations of the body
for each of the one or more users.

[0019] In yet another aspect of the present disclosure, a
system for detecting intensity of pain experienced by one or
more users is provided. The system includes an application
server. Further, the application server includes a processor.
The processor runs a pain monitoring application. Further,
the pain monitoring application includes a determination
module, in a processor, the determination module deter-
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mines the intensity of pain experienced by each of the one
or more users by placing each of one or more bio-sensors at
one or more locations on body of each of the one or more
users; an analysis module, in the processor, the analysis
module analyzes the determined intensity of pain from
readings of one or more bio-markers obtained by the placing
of each of the one or more bio-sensors at the one or more
locations on the body of each of the one or more users; a
recognizing engine, in the processor, the recognizing engine
recognizes a correlation between the intensity of pain deter-
mined from each of the one or more bio-markers associated
with each of the one or more users and the one or more
locations of each of the one or more bio-sensors with respect
to locus of the pain of each of the one or more users; and a
generating module, in the processor, the generating module
generates a pain scale for each of the one or more users. The
intensity of pain is determined from the one or more
bio-markers associated with each of the one or more users.
The analyzing is done for determining sensitivity to pain at
the one or more locations on the body of each of the one or
more users. The correlation reveals a change in the readings
of each of the one or more bio-markers for each of the one
or more locations of each of the one or more bio-sensors.
The recognizing is done for determining an epicenter of pain
for each of the one or more users. The pain scale is generated
based on the recognizing of the correlation. The pain scale
relates distance between the one or more bio-sensors and the
locus of the pain with the change in the readings of each of
the one or more bio-markers for each of the one or more
locations of each of the one or more bio-sensors.

[0020] In an embodiment of the present disclosure, the
system further includes a storage module in the processor.
The storage module stores the readings of each of the one or
more bio-markers and the generated pain scale for each of
the one or more users.

[0021] In an embodiment of the present disclosure, the
analysis module further examines the intensity of pain
experienced by each of the one or more users. The intensity
is examined for each increment between a former pain level
and a next pain level. The examining is done for constructing
a map for showing the intensity of pain experienced at each
of the one or more locations of the body for each of the one
Or more users.

[0022] Inanembodiment ofthe present disclosure, the one
or more bio-sensors include a ballistocardiogram, an imped-
ance cardiography, a dispersion based electrocardiography, a
respiration sensor, an emotion detector and the like.

[0023] Inanembodiment of the present disclosure, the one
or more bio-markers associated with each of the one or more
users include heart rate, heart rate variability, blood flow,
blood pressure, movements due to shifts in central blood
mass and myocardial electrophysiological responses, respi-
ration information, emotions, skin conductance, photopl-
ethysmography, oxygen saturation, electrocardiography,
electroencephalography, muscle activity, accelerometer,
temperature, blood glucose, systolic contraction, systemic
resistance, cardiac output and the like.

[0024] In an embodiment of the present disclosure, the
intensity of pain experienced by each of the one or more
users is characterized by one or more biological factors, one
or more psychological factors, one or more experimental
factors, a duration of measurement of the intensity of pain
and the like.
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[0025] In an embodiment of the present disclosure, the
intensity of pain experienced by each of the one or more
users is measured by using at least electrocardiography
analysis. The electrocardiography analysis is performed
using dispersion analysis under high sampling rate.

BRIEF DESCRIPTION OF THE FIGURES

[0026] Having thus described the disclosure in general
terms, reference will now be made to the accompanying
drawings, which are not necessarily drawn to scale, and
wherein:

[0027] FIG. 1 illustrates a system showing interaction
among various components for detecting pain of users, in
accordance with various embodiments of the present disclo-
sure;

[0028] FIG. 2 illustrates a block diagram of a communi-
cation device, in accordance with various embodiments of
the present disclosure; and

[0029] FIG. 3 illustrates a flowchart for detecting an
intensity of the pain experienced by a user, in accordance
with various embodiments of the present disclosure.

DETAILED DESCRIPTION

[0030] It should be noted that the terms “first”, “second”,
and the like, herein do not denote any order, quantity, or
importance, but rather are used to distinguish one element
from another. Further, the terms “a” and “an” herein do not
denote a limitation of quantity, but rather denote the pres-
ence of at least one of the referenced item.

[0031] FIG. 1 illustrates a system 100 showing interaction
among various components for detecting pain of users, in
accordance with various embodiments of the present disclo-
sure. The system 100 includes one or more bio-sensors 104
and a communication device 106 associated with a user 102.
Examples of the communication device 106 include but may
not be limited to mobile phone, laptop, desktop computer,
PDA and the like. The communication device 106 executes
a pain monitoring application 108. The pain monitoring
application 108 monitors the pain of the user 102 and allows
tailoring of treatments accordingly. The pain monitoring
application 108 communicates with an application server
110 via a network.

[0032] The one or more bio-sensors 104 fetches one or
more bio-markers associated with the user 102 including
systolic contraction, systemic resistance, cardiac output,
heart rate, heart rate variability (HRV), blood flow, blood
pressure, movements due to shifts in central blood mass,
myocardial electrophysiological responses, respiration
information, emotions, skin conductance, photoplethysmog-
raphy (PPG), oxygen saturation, electrocardiography
(ECG), -electroencephalography (EEG), muscle activity
(EMG), accelerometer, EOG, temperature, blood glucose
and the like. In an embodiment of the present disclosure, the
one or more bio-sensors 104 may be embedded in a wearable
component or a device held close to the user 102. The one
or more bio-sensors 104 include but may not be limited to
a ballistocardiogram, an impedance cardiography, a dispet-
sion based electrocardiography, a respiration sensor and an
emotion detector.

[0033] Variability in the one or more bio-markers associ-
ated with the user 102 corresponds to autonomic reactions.
Examples of the variability in the one or more bio-markers
include but may not be limited to change in the systolic

Mar. 2, 2017

contraction, change in the systemic resistance, variation in
the cardiac output, the heart rate, the heart rate variability
(HRV), change in the blood flow, variation in the blood
pressure, the movements due to shifts in central blood mass,
change in the myocardial electrophysiological responses,
change in the respiration information, change in the pho-
toplethysmography (PPG) readings, change in the electro-
cardiography (ECQG) readings, change in the electroencepha-
lography (EEG) readings, the muscle activity (EMG), the
accelerometer, the EOG, the temperature, the blood glucose,
3-axis accelerometer, 3-axis gyroscope and the like. These
movements are picked up sensitively by the 3-axis acceler-
ometer but may not be picked up as accurately by naked
human eye. The angular part of movement is picked by the
3-axis gyroscope. In an embodiment, the accelerometers
show greater movement as the user 102 becomes more
restless under pain. In another embodiment, the accelerom-
eters show greater movement when placed near pain area of
the user 102.

[0034] For example, a user X wears a bio-sensor A of the
one or more bio-sensors 104 on upper portion of his left arm
(area of pain) and a bio-sensor B on hand of the left arm. The
bio-sensor A and the bio-sensor B measures the heart rate,
the heart rate variability (HRV), the blood flow and the blood
pressure of the user X, however the bio-sensor A shows
greater changes in the readings of the bio-markers (the heart
rate, the heart rate variability (HRV), the blood flow and the
blood pressure) than the readings shown by the bio-sensor B.
The bio-sensor A is estimated to show a correct reading as
it is placed near to and/or on the pain area.

[0035] Further, the pain monitoring application 108 gen-
erates a pain scale for the user 102 by assessing intensity of
the pain of the user 102 from the one or more bio-markers
by utilizing the one or more bio-sensors 104 (elaborated in
detailed description of FIG. 2). The pain scale shows the
intensity of the pain experienced by the user 102 based on
distance between the one or more bio-sensors 104 and the
area of the pain. Continuing with the above stated example,
the pain monitoring application 108 generates the pain scale
for the user X which shows different intensities of pain
experienced by the user X from the readings of the bio-
sensor A and the bio-sensor B.

[0036] The application server 110 runs the pain monitor-
ing application 108. A physician may treat the pain of the
user 102 by utilizing the pain scale.

[0037] It may be noted that in FIG. 1, the pain monitoring
application 108 detects the pain of the user 102; however
those skilled in the art would appreciate that the pain
monitoring application 108 can detect the pain of more than
one user. It may also be noted that the user 102 is associated
with the communication device 106; however those skilled
in the art would appreciate that the user 102 can be associ-
ated with more than one communication device having the
pain monitoring application 108 installed in it.

[0038] FIG. 2 illustrates a block diagram of the commu-
nication device 202, in accordance with various embodi-
ments of the present disclosure. It may be noted that to
explain the system elements of FIG. 2, references will be
made to the system elements of FIG. 1. The communication
device 202 includes a processor 204, a control circuitry
module 206, a storage module 208, an input/output circuitry
module 210 and a communication circuitry module 212.
Further, the processor 204 includes a determination module
204a, an analysis module 2045, a recognizing engine 204c,
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a generating module 2044 and a storage module 204e. The
above stated components of the processor 204 enable work-
ing of the pain monitoring application 108.

[0039] The determination module 204a determines the
intensity of pain experienced by the user 102 by placing each
of the one or more bio-sensors 104 at one or more locations
on body of the user 102. The intensity of pain is determined
from the one or more bio-markers associated with the user
102. The one or more bio-sensors 104 include but may not
be limited to the ballistocardiogram, the impedance cardi-
ography, the dispersion based electrocardiography, the res-
piration sensor and the emotion detector. The one or more
bio-markers that helps in assessing the intensity of the pain
of the user 102 include the heart rate (HR), the heart rate
variability (HRV), the skin conductance, the respiration
information, the blood pressure, the photoplethysmography
(PPG), the oxygen saturation, the electrocardiography
(ECG), the electroencephalography (FEEG), the muscle
activity (EMQG), restlessness and the like (as illustrated in
detailed description of FIG. 1).

[0040] The analysis module 2045 analyzes the determined
intensity of pain from readings of the one or more bio-
markers obtained by placing each of the one or more
bio-sensors 104 at the one or more locations on the body of
each of the user 102. Further, the analysis module 2045
examines the intensity of pain experienced by the user 102.
Moreover, the analyzing is done for determining sensitivity
to pain at the one or more locations on the body of the user
102. The intensity is examined for each increment between
a former pain level and a next pain level. Furthermore, the
examining is done for constructing a map for showing the
intensity of pain experienced at each of the one or more
locations of the body for the user 102.

[0041] The recognizing engine 204¢ recognizes a corre-
lation between the intensity of the pain determined from the
one or more bio-markers associated with the user 102 and
the one or more locations of the one or more bio-sensors 104
with respect to locus of the pain of the user 102. The
correlation reveals a relative change in the readings of each
of the one or more bio-markers for each of the one or more
locations of each of the one or more bio-sensors 104.
Moreover, the recognizing is done for determining an epi-
center of pain for the user 102. In an embodiment of the
present disclosure, the correlation reveals a relative change
in readings of each of the one or more bio-markers for each
of the one or more locations of a bio-sensor of the one or
more bio-sensors 104.

[0042] Continuing with the above stated example, the
recognizing engine 204¢ recognizes that the readings of the
heart rate, the heart rate variability (HRV), the blood flow
and the blood pressure of the user X measured by the
bio-sensor A worn by the user X on the upper portion of his
left arm (the area of pain) are different from the readings
measured by the bio-sensor B worn by the user X on his
hand of the left arm. The recognizing engine 204¢ recog-
nizes the correlation that the bio-sensor A shows greater
intensity of the pain experienced by the user X than the
bio-sensor B. Further, if the user X wears the bio-sensor A
on his right arm, the recognizing engine 204¢ recognizes that
the readings of the heart rate, the heart rate variability
(HRV), the blood flow and the blood pressure of the user X
measured by the bio-sensor A are different from the readings
measured when the user X wore the bio-sensor A on his left
arm. The recognizing engine 204c¢ recognizes the correlation
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that the bio-sensor A shows greater (actual) intensity of the
pain when placed near and/or on the area of the pain.
[0043] The generating module 2044 generates the pain
scale for the user 102. The pain scale is generated based on
the recognizing of the correlation. The pain scale relates
distance between the one or more bio-sensors 104 and the
locus of the pain with the change in the readings of each of
the one or more bio-markers for each of the one or more
locations of each of the one or more bio-sensors 104.
Extending the above stated example, the generating module
2044 develops a pain scale for the user X. The pain scale for
the user X shows the different intensities of the pain expe-
rienced by the user X by relating the distances between the
bio-sensor A-B and the pain area.

[0044] The storage module 204e stores the readings of
each of the one or more bio-markers and the generated pain
scale for the user 102. In an embodiment of the present
disclosure, the intensity of pain experienced by the user 102
is characterized by one or more biological factors (for
example, gender, genetics and the like), one or more psy-
chological factors (mood, attention and the like), one or
more experimental factors, a duration of measurement of the
intensity of pain and the like.

[0045] In an embodiment of the present disclosure, the
intensity of pain experienced by the one or more users is
measured by using at least electrocardiography analysis. The
electrocardiography analysis is performed using dispersion
analysis under high sampling rate.

[0046] It may be noted that in FIG. 2, various modules of
the pain monitoring application 108 detects the intensity of
pain experienced by the user 102; however those skilled in
the art would appreciate that the pain monitoring application
108 may have more number of modules to illustrate the
working of the pain monitoring application 108.

[0047] Going further, the communication device 202
includes any suitable type of portable electronic device.
Examples of the communication device 202 include but may
not be limited to a personal e-mail device (e.g., a Black-
berry™ made available by Research in Motion of Waterloo,
Ontario), a personal data assistant (“PDA”), a cellular tele-
phone, a Smartphone, a handheld gaming device, a digital
camera, the laptop computer, and a tablet computer. In
another embodiment of the present disclosure, the commu-
nication device 202 can be a desktop computer.

[0048] From the perspective of this disclosure, the control
circuitry module 206 includes any processing circuitry or
processor operative to control the operations and perfor-
mance of the communication device 202. For example, the
control circuitry module 206 may be used to run operating
system applications, firmware applications, media playback
applications, media editing applications, or any other appli-
cation. In an embodiment, the control circuitry module 206
drives a display and process inputs received from a user
interface.

[0049] From the perspective of this disclosure, the storage
module 208 includes one or more storage mediums includ-
ing a hard-drive, solid state drive, flash memory, permanent
memory such as ROM, any other suitable type of storage
component, or any combination thereof. The storage module
208 may store, for example, media data (e.g., music and
video files), application data (e.g., for implementing func-
tions on the communication device 202).

[0050] From the perspective of this disclosure, the input/
output circuitry module 210 may be operative to convert
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(and encode/decode, if necessary) analog signals and other
signals into digital data. In an embodiment, the input/output
circuitry module 210 may also convert the digital data into
any other type of signal and vice-versa. For example, the
input/output circuitry module 210 may receive and convert
physical contact inputs (e.g., from a multi-touch screen),
physical movements (e.g., from a mouse or sensor), analog
audio signals (e.g., from a microphone), or any other input.
The digital data may be provided to and received from the
control circuitry module 206, the storage module 208 or any
other component of the communication device 202.

[0051] It may be noted that the input/output circuitry
module 210 is illustrated in FIG. 2 as a single component of
the communication device 202; however those skilled in the
art would appreciate that several instances of the input/
output circuitry module 210 may be included in the com-
munication device 202.

[0052] The communication device 202 may include any
suitable interface or component for allowing the user 102 to
provide inputs to the input/output circuitry module 210. The
communication device 202 may include any suitable input
mechanism. Examples of the input mechanism include but
may not be limited to a button, keypad, dial, a click wheel,
and a touch screen. In an embodiment, the communication
device 202 may include a capacitive sensing mechanism, or
a multi-touch capacitive sensing mechanism.

[0053] In an embodiment, the communication device 202
may include specialized output circuitry associated with
output devices such as, for example, one or more audio
outputs. The audio output may include one or more speakers
built into the communication device 202, or an audio com-
ponent that may be remotely coupled to the communication
device 202.

[0054] The one or more speakers can be mono speakers,
stereo speakers, or a combination of both. The audio com-
ponent can be a headset, headphones or ear buds that may be
coupled to the communication device 202 with a wire or
wirelessly.

[0055] In an embodiment, the input/output circuitry mod-
ule 210 may include display circuitry for providing a display
visible to the user 102. For example, the display circuitry
may include a screen (e.g., an LCD screen) that is incorpo-
rated in the communication device 202.

[0056] The display circuitry may include a movable dis-
play or a projecting system for providing a display of content
on a surface remote from the communication device 202
(e.g., a video projector). In an embodiment, the display
circuitry may include a coder/decoder to convert digital
media data into the analog signals. For example, the display
circuitry may include video Codecs, audio Codecs, or any
other suitable type of Codec.

[0057] The display circuitry may include display driver
circuitry, circuitry for driving display drivers or both. The
display circuitry may be operative to display content. The
display content can include media playback information,
application screens for applications implemented on the
electronic device, information regarding ongoing commu-
nications operations, information regarding incoming com-
munications requests, or device operation screens under the
direction of the control circuitry module 206. Alternatively,
the display circuitry may be operative to provide instructions
to a remote display.

[0058] In addition, the communication device 202
includes the communication circuitry module 212. The
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communication circuitry module 212 may include any suit-
able communication circuitry operative to connect to a
communication network and to transmit communications
(e.g., voice or data) from the communication device 202 to
other devices within the communications network. The
communication circuitry module 212 may be operative to
interface with the communication network using any suit-
able communication protocol. Examples of the communi-
cation protocol include but may not be limited to Wi-Fi,
Bluetooth®, radio frequency systems, infrared, LTE, GSM,
GSM plus EDGE, CDMA, and quadband.

[0059] In an embodiment, the communication circuitry
module 212 may be operative to create a communications
network using any suitable communications protocol. For
example, the communication circuitry module 212 may
create a short-range communication network using a short-
range communications protocol to connect to other devices.
For example, the communication circuitry module 212 may
be operative to create a local communication network using
the Bluetooth,® protocol to couple the communication
device 202 with a Bluetooth,® headset.

[0060] Itmay be noted that the computing device is shown
to have only one communication operation; however, those
skilled in the art would appreciate that the communication
device 202 may include one more instances of the commu-
nication circuitry module 212 for simultaneously perform-
ing several communication operations using different com-
munication networks. For example, the communication
device 202 may include a first instance of the communica-
tion circuitry module 212 for communicating over a cellular
network, and a second instance of the communication cir-
cuitry module 212 for communicating over Wi-Fi or using
Bluetooth®.

[0061] In an embodiment, the same instance of the com-
munication circuitry module 212 may be operative to pro-
vide for communications over several communication net-
works. In an embodiment, the communication device 202
may be coupled a host device for data transfers, synching the
communication device 202, software or firmware updates,
providing performance information to a remote source (e.g,,
providing riding characteristics to a remote server) or per-
forming any other suitable operation that may require the
communication device 202 to be coupled to a host device.
Several computing devices may be coupled to a single host
device using the host device as a server. Alternatively or
additionally, the communication device 202 may be coupled
to the several host devices (e.g., for each of the plurality of
the host devices to serve as a backup for data stored in the
communication device 202).

[0062] FIG. 3 illustrates a flowchart 300 for detecting the
intensity of pain experienced by the user 102, in accordance
with various embodiments of the present disclosure. The
flow chart 300 initiates at step 302. Following step 302, at
step 304, the determination module 204a determines the
intensity of pain experienced by the user 102 by placing each
of the one or more bio-sensors 104 at the one or more
locations on the body of the user 102. The intensity of pain
is determined from the one or more bio-markers associated
with the user 102. At step 306, the analysis module 2045
analyzes the determined intensity of pain from the readings
of the one or more bio-markers obtained by the placing of
each of the one or more bio-sensors 104 at the one or more
locations on the body of the user 102.
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[0063] At step 308, the recognizing engine 204¢ recog-
nizes a correlation between the intensity of pain determined
from each of the one or more bio-markers associated with
the user 102 and the one or more locations of each of the one
or more bio-sensors 104 with respect to the locus of the pain
of the user 102. The correlation reveals the change in the
readings of each of the one or more bio-markers for each of
the one or more locations of each of the one or more
bio-sensors 104. At step 310, the generating module 2044
generates the pain scale for the user 102. The pain scale is
generated based on the recognizing of the correlation. The
pain scale relates the distance between the one or more
bio-sensors 104 and the locus of the pain with the change in
the readings of each of the one or more bio-markers for each
of the one or more locations of each of the one or more
bio-sensors 104. The flowchart 300 terminates at step 312.
[0064] It may be noted that the flowchart 300 is explained
to have above stated process steps; however those skilled in
the art would appreciate that the flowchart 300 may have
more/less number of process steps which may enable all the
above stated embodiments of the present disclosure.
[0065] While the disclosure has been presented with
respect to certain specific embodiments, it will be appreci-
ated that many modifications and changes may be made by
those skilled in the art without departing from the spirit and
scope of the disclosure. It is intended, therefore, by the
appended claims to cover all such modifications and changes
as fall within the true spirit and scope of the disclosure.

What is claimed is:

1. A computer implemented method for detecting inten-
sity of pain experienced by one or more users, the computer
implemented method comprising:

determining, with a processor, the intensity of pain expe-

rienced by each of the one or more users by placing
each of one or more bio-sensors at one or more loca-
tions on body of each of the one or more users, and
wherein the intensity of pain being determined from
one or more bio-markers associated with each of the
one or more users;

analyzing, with the processor, the determined intensity of

pain from readings of the one or more bio-markers
obtained by the placing of each of the one or more
bio-sensors at the one or more locations on the body of
each of the one or more users, wherein the analyzing
being done for determining sensitivity to pain at the one
or more locations on the body of each of the one or
more users;

recognizing, with the processor, a correlation between the

intensity of pain determined from each of the one or
more bio-markers associated with each of the one or
more users and the one or more locations of each of the
one or more bio-sensors with respect to locus of the
pain of each of the one or more users, and wherein the
correlation reveals a change in the readings of each of
the one or more bio-markers for each of the one or more
locations of each of the one or more bio-sensors and
wherein the recognizing being done for determining an
epicenter of pain for each of the one or more users; and
generating, with the processor, a pain scale for each of the
one or more users, wherein the pain scale being gen-
erated based on the recognizing of the correlation, and
wherein the pain scale relates distance between the one
or more bio-sensors and the locus of the pain with the
change in the readings of each of the one or more
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bio-markers for each of the one or more locations of
each of the one or more bio-sensors.

2. The computer implemented method as recited in claim
1, further comprising storing the readings of each of the one
or more bio-markers and the generated pain scale for each of
the one or more users.

3. The computer implemented method as recited in claim
1, wherein the one or more bio-sensors comprises at least
one of a ballistocardiogram, an impedance cardiography, a
dispersion based electrocardiography, a respiration sensor
and an emotion detector.

4. The computer implemented method as recited in claim
1, wherein the one or more bio-markers associated with each
of the one or more users comprises heart rate, heart rate
variability, blood flow, blood pressure, movements due to
shifts in central blood mass and myocardial electrophysi-
ological responses, respiration information, emotions, skin
conductance, photoplethysmography, oxygen saturation,
electrocardiography, electroencephalography, muscle activ-
ity, accelerometer, temperature, blood glucose, systolic con-
traction, systemic resistance, cardiac output.

5. The computer implemented method as recited in claim
1, wherein the intensity of pain experienced by each of the
one or more users being characterized by one or more
biological factors, one or more psychological factors one or
more experimental factors and a duration of measurement of
the intensity of pain.

6. The computer implemented method as recited in claim
1, further comprising examining the intensity of pain expe-
rienced by each of the one or more users, wherein the
intensity being examined for each increment between a
former pain level and a next pain level and wherein the
examining being done for constructing a map for showing
the intensity of pain experienced at each of the one or more
locations of the body for each of the one or more users.

7. The computer implemented method as recited in claim
1, wherein the intensity of pain experienced by each of the
one or more users being measured by using at least electro-
cardiography analysis, wherein the electrocardiography
analysis being performed using dispersion analysis under
high sampling rate.

8. A computer program product comprising a non-transi-
tory computer readable medium storing a computer readable
program, wherein the computer readable program when
executed on a computer causes the computer to perform
steps comprising:

determining intensity of pain experienced by each of one

or more users by placing each of one or more bio-
sensors at one or more locations on body of each of the
one or more users, and wherein the intensity of pain
being determined from one or more bio-markers asso-
ciated with each of the one or more users;

analyzing the determined intensity of pain from readings

of the one or more bio-markers obtained by the placing
of each of the one or more bio-sensors at the one or
more locations on the body of each of the one or more
users, wherein the analyzing being done for determin-
ing sensitivity to pain at the one or more locations on
the body of each of the one or more users;
recognizing a correlation between the intensity of pain
determined from each of the one or more bio-markers
associated with each of the one or more users and the
one or more locations of each of the one or more
bio-sensors with respect to locus of the pain of each of
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the one or more users, and wherein the correlation
reveals a change in the readings of each of the one or
more bio-markers for each of the one or more locations
of each of the one or more bio-sensors and wherein the
recognizing being done for determining an epicenter of
pain for each of the one or more users; and

generating a pain scale for each of the one or more users,
wherein the pain scale being generated based on the
recognizing of the correlation, and wherein the pain
scale relates distance between the one or more bio-
sensors and the locus of the pain with the change in the
readings of each of the one or more bio-markers for
each of the one or more locations of each of the one or
more bio-sensors.

9. The computer program product as recited in claim 8,
wherein the computer readable program when executed on
the computer causes the computer to perform a further step
of storing the readings of each of the one or more bio-
markers and the generated pain scale for each of the one or
more users.

10. The computer program product as recited in claim 8,
wherein the one or more bio-sensors comprises at least one
of a ballistocardiogram, an impedance cardiography, a dis-
persion based electrocardiography, a respiration sensor and
an emotion detector.

11. The computer program product as recited in claim 8,
wherein the one or more bio-markers associated with each of
the one or more users comprises heart rate, heart rate
variability, blood flow, blood pressure, movements due to
shifts in central blood mass and myocardial electrophysi-
ological responses, respiration information, emotions, skin
conductance, photoplethysmography, oxygen saturation,
electrocardiography, electroencephalography, muscle activ-
ity, accelerometer, temperature, blood glucose, systolic con-
traction, systemiic resistance, cardiac output.

12. The computer program product as recited in claim 8,
wherein the intensity of pain experienced by each of the one
or more users being characterized by one or more biological
factors, one or more psychological factors, one or more
experimental factors and a duration of measurement of the
intensity of pain.

13. The computer program product as recited in claim 8,
wherein the computer readable program when executed on
the computer causes the computer to perform a further step
of examining the intensity of pain experienced by each of the
one or more users, wherein the intensity being examined for
each increment between a former pain level and a next pain
level and wherein the examining being done for constructing
a map for showing the intensity of pain experienced at each
of the one or more locations of the body for each of the one
Or more users.

14. A system for detecting intensity of pain experienced
by one or more users, the system comprising:

an application server, wherein the application server fur-
ther comprises a processor, the processor being con-
figured to run a pain monitoring application, wherein
the pain monitoring application further comprises:

a determination module, in the processor, the determi-
nation module being configured to determine the
intensity of pain experienced by each of the one or
more users by placing each of one or more bio-
sensors at one or more locations on body of each of
the one or more users, and wherein the intensity of
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pain being determined from one or more bio-markers
associated with each of the one or more users;

an analysis module, in the processor, the analysis
module being configured to analyze the determined
intensity of pain from readings of the one or more
bio-markers obtained by the placing of each of the
one or more bio-sensors at the one or more locations
on the body of each of the one or more users, wherein
the analyzing being done for determining sensitivity
to pain at the one or more locations on the body of
each of the one or more users;

a recognizing engine, in the processor, the recognizing
engine being configured to recognize a correlation
between the intensity of pain determined from each
of the one or more bio-markers associated with each
of the one or more users and the one or more
locations of each of the one or more bio-sensors with
respect to locus of the pain of each of the one or more
users, and wherein the correlation reveals a change in
the readings of each of the one or more bio-markers
for each of the one or more locations of each of the
one or more bio-sensors and wherein the recognizing
being done for determining an epicenter of pain for
each of the one or more users; and

a generating module, in the processor, the generating
module being configured to generate a pain scale for
each of the one or more users, wherein the pain scale
being generated based on the recognizing of the
correlation, and wherein the pain scale relates dis-
tance between the one or more bio-sensors and the
locus of the pain with the change in the readings of
each of the one or more bio-markers for each of the
one or more locations of each of the one or more
bio-sensors.

15. The system as recited in claim 14, further comprising
a storage module in the processor, the storage module being
configured to store the readings of each of the one or more
bio-markers and the generated pain scale for each of the one
Or more Uusers.

16. The system as recited in claim 14, wherein the
analysis module being further configured to examine the
intensity of pain experienced by each of the one or more
users, wherein the intensity being examined for each incre-
ment between a former pain level and a next pain level and
wherein the examining being done for constructing a map
for showing the intensity of pain experienced at each of the
one or more locations of the body for each of the one or more
users.

17. The system as recited in claim 14, wherein the one or
more bio-sensors comprises at least one of a ballistocardio-
gram, an impedance cardiography, a dispersion based elec-
trocardiography, a respiration sensor and an emotion detec-
tor.

18. The system as recited in claim 14, wherein the one or
more bio-markers associated with each of the one or more
users comprises heart rate, heart rate variability, blood flow,
blood pressure, movements due to shifts in central blood
mass and myocardial electrophysiological responses, respi-
ration information, emotions, skin conductance, photopl-
ethysmography, oxygen saturation, electrocardiography,
electroencephalography, muscle activity, accelerometer,
temperature, blood glucose, systolic contraction, systemic
resistance, cardiac output.
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19. The system as recited in claim 14, wherein the
intensity of pain experienced by each of the one or more
users being characterized by one or more biological factors,
one or more psychological factors one or more experimental
factors and a duration of measurement of the intensity of
pain.

20. The system as recited in claim 14, wherein the
intensity of pain experienced by each of the one or more
users being measured by using at least electrocardiography
analysis, wherein the electrocardiography analysis being
performed using dispersion analysis under high sampling
rate.
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