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A method for measuring blood pressure of a subject is
described herein. In an implementation, the method includes
obtaining a plurality of photoplethysmogram (PPG) features
associated with the subject. The method further includes
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or more latent parameters. Further, blood pressure of the
subject is determined based on the one or more latent param-
eters and the plurality of PPG features.
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200 _\

202 —\

OBTAIN A SAMPLE DATASET COMPRISING PHYSIOLOGICAL DATA ASSOCIATED WITH EACH OF
A PLURALITY OF TEST SUBJECTS

204 —\ v

PROCESS, FOR EACH OF THE PLURALITY OF TEST SUBJECTS, THE PHYSIOLOGICAL DATA
ASSOCIATED WITH THE TEST SUBJECT TO OBTAIN A PLURALITY OF PPG FEATURES

206 j Y

COMPUTE, FOR EACH OF THE PLURALITY OF TEST SUBJECTS, ONE OR MORE LATENT ]

PARAMETERS ASSOCIATED WITH THE TEST SUBJECT BASED AT LEAST ON THE PLURALITY OF
PPG FEATURES

208 j Y

DETERMINE, BASED ON THE PLURALITY OF PPG FEATURES AND THE ONE OR MORE LATENT
PARAMETERS ASSOCIATED WITH EACH OF THE PLURALITY OF TEST SUBJECTS, A REFERENCE
MODEL FOR DETERMINING BLOOD PRESSURE OF A SUBJECT BASED ON THE REFERENCE
MODEL

Fig. 2
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300 W

302

[ OBTAIN A PLURALITY OF PPG FEATURES ASSOCIATED WITH A SUBJECT

304 j |

ASCERTAIN ONE OR MORE LATENT PARAMETERS ASSOCIATED WITH THE SUBJECT BASED ON
THE PPG FEATURES AND A REFERENCE MODEL

306 j !

DETERMINE BLOOD PRESSURE OF THE SUBJECT BASED ON THE LATENT PARAMETERS AND
THE PPG FEATURES

Fig. 3
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MEASURING BLOOD PRESSURE

TECHNICAL FIELD

[0001] The present subject matter relates, in general, to
measurement of a physiological parameter of a subject and,
particularly but not exclusively, to measuring blood pressure
of a subject.

BACKGROUND

[0002] Measurement of various physiological parameters,
such as blood pressure of an individual is typically performed
in a clinical setting. For measuring blood pressure, several
unobtrusive techniques have been developed. One such tech-
nique for measuring the blood pressure is photoplethysmog-
raphy. Photoplethysmography is a non-intrusive technique
for measuring blood pressure of an individual. In said tech-
nique, a photoplethysmogram (PPG), a type of an optical
plethysomogram, associated with the individual may be ana-
lyzed for measuring the blood pressure of the individual.

BRIEF DESCRIPTION OF DRAWINGS

[0003] The detailed description is described with reference
to the accompanying figures. In the figures, the left-most
digit(s) of a reference number identifies the figure in which
the reference number first appears. The same numbers are
used throughout the drawings to reference like features and
components.

[0004] FIG. 1 illustrates a network environment for facili-
tating measurement of blood pressure of a subject, in accor-
dance with an implementation of the present subject matter;
[0005] FIG. 2 illustrates a method for determining a refer-
ence model to measure blood pressure of a subject, in accor-
dance with an implementation of the present subject matter;
and

[0006] FIG. 3 illustrates a method for measuring the blood
pressure of the subject, in accordance with an implementation
of the present subject matter.

DETAILED DESCRIPTION

[0007] The present subject matter relates to measuring
blood pressure of a subject, for example, an individual, based
on a photoplethysmogram (PPG) associated with the subject.
[0008] Typically, an individual seeking to get his/her blood
pressure measured may visit a medical clinic or a hospital. In
such scenario, a physician or a trained medical technician
measures the blood pressure of the individual with the help of
medical instruments, such as a sphygmomanometer and a
stethoscope. As may be gathered, in the aforementioned sce-
nario, measurement of the blood pressure may only be per-
formed by individuals having specific skill set suitable for
efficiently using the medical instruments for measuring the
blood pressure. Thus, periodical measurement of blood pres-
sure may require regular visits to the medical clinic or hospi-
tal and may prove to be a cost intensive method for the
individual.

[0009] In a conventional approach, an over the counter
device implementing photoplethysmography may be used for
measuring blood pressure. The photoplethysmography may
be understood as a non-invasive optical technique for mea-
suring physiological parameters, such as respiration rate,
heart rate, and blood pressure of an individual. In such con-
ventional approach, a PPG waveform associated with the
individual may be obtained by processing a video of the
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individual or a video of a part of the body of the individual.
Based on the PPG waveform and a predetermined statistical
model, the blood pressure of the individual may then be
determined. However, determination of the blood pressure
based on the aforementioned approach may, at times, result in
vague blood pressure measurement. For example, in a case
where a statistical model based on a large dataset of blood
pressure records is used for determining the blood pressure,
accurate measurement of the blood pressure may be achieved.
While, in a case where a statistical model based on a small
dataset of blood pressure records is used, for example, in a
case where low-budget devices are used for measuring the
blood pressure, the blood pressure may be inaccurately deter-
mined. As may be gathered, the aforementioned approach
based on the statistical model may not yield accurate mea-
surement of the blood pressure. Further, the aforementioned
approach does not take into account other physiological
parameters of the individual. Thus, the approach may not
provide for a true measurement of the blood pressure of the
individual.

[0010] The present subject matter describes methods, sys-
tem, and devices to measure blood pressure of a subject, for
example, an individual. According to an aspect of the present
subject matter, the blood pressure of the individual may be
measured based on a PPG waveform associated with the
subject and a reference model. In accordance with the present
subject matter, the reference model may be based on one or
more latent parameters, such as arterial compliance (R),
peripheral resistance (C), blood flow from ventricles to artery
(Ty), and cardiac output (C,), associated with the individual.
Measurement of the blood pressure of an individual based on
the latent parameters of the individual results in higher degree
of accuracy in the value of the blood pressure measured.

[0011] In an implementation, the reference model may be
determined based on a sample dataset comprising physiologi-
cal data associated with each of a plurality of test subjects. In
an example, the physiological data, corresponding to a test
subject, may include a ground truth value of blood pressure of
the test subject and a PPG waveform associated with the
subject. The ground truth value may be understood as a value
of blood pressure measured using a conventional sphygmo-
manometer device. In said implementation, the PPG wave-
form may be processed for obtaining a plurality of PPG
features. Examples of the PPG features may include, but are
not limited to, systolic upstroke time period (T,), diastolic
time period (T ), and a sum (B) of systolic width and diastolic
width at predetermined intervals. Based on the PPG features
and the ground truth value of the blood pressure, latent param-
eters associated with the test subject may be computed. As
may be understood, the latent parameters for each of the test
subjects are obtained. Latent parameters may be understood
as parameters indicative of one or more physiological param-
eters of an individual. Thereafter, the reference model may be
determined by correlating the latent parameters of the test
subjects with the PPG features of the test subjects. The ref-
erence model may then be deployed in devices, for example,
user equipments, such as mobile phones, laptops, and desk-
tops, for measuring blood pressure of a subject in real time.

[0012] Inanimplementation, for measuring the blood pres-
sure of the subject, a plurality of PPG features associated with
the subject may be obtained. In an example, the PPG features
may be obtained by processing a PPG waveform associated
with the subject. Thereafter, based on the reference model and
the PPG features, one or more latent parameters associated
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with the subject may be ascertained. As mentioned above, the
reference model indicates a correlation between the PPG
features and the latent parameters. Thus, a value of each of the
latent parameters corresponding to the PPG features of the
subject may be identified based on the reference model.
Based on the latent parameters and the PPG features, the
blood pressure of the subject may then be determined.
[0013] As will be clear from the foregoing description,
latent parameters associated with a subject are taken into
account while measuring the blood pressure of the subject. As
a result, measurement of the blood pressure of a subject in
accordance with the present subject matter is not totally
dependent on a statistical model and involves latent param-
eters of the subject. Thus, high level of accuracy in measure-
ment of blood pressure of a subject may be achieved.

[0014] These and other advantages of the present subject
matter would be described in greater detail in conjunction
with the following figures. While aspects of described sys-
tems and methods for measuring blood pressure can be imple-
mented in any number of different computing systems, envi-
ronments, and/or configurations, the embodiments are
described in the context of the following device(s).

[0015] FIG. 1 illustrates a network environment 100 for
facilitating measurement of blood pressure of a subject, in
accordance with an embodiment of the present subject matter.
The network environment 100 includes a modeling system
102 and a plurality of devices 104-1, 104-2, . . ., and 104-N,
hereinafter collectively referred to as the devices 104 and
individually referred to as the device 104. The modeling
system 102 and the devices 104 may communicate with each
other, through a network 106, according to an embodiment of
the present subject matter.

[0016] In an implementation, the modeling system 102
may be implemented as one or more systems, such as a cloud
server, a mainframe computer, a workstation, a multiproces-
sor system, a network computer, and a gateway server. In an
example, the modeling system 102 may be provisioned to
develop a reference model for facilitating measurement of
blood pressure of a subject, for example, an individual, by
using the devices 104. Based on the reference model, the
blood pressure of the subject may be measured in real time.
Examples of the device 104 may include, but are not limited
to, a mobile phone, a smart phone, a personal digital assistant
(PDA), a tablet, a laptop, a workstation computer, a server,
and a personal computer.

[0017] Thenetwork 106 may be a wireless network, awired
network, or a combination thereof. The network 106 can also
be an individual network or a collection of many such indi-
vidual networks, interconnected with each other and func-
tioning as a single large network, e.g., the Internet or an
intranet. The network 106 can be implemented as one of the
different types of networks, such as an intranet, local area
network (LAN), wide area network (WAN), the internet, and
such. Further, the network 106 may include network devices
that may interact with the modeling system 102 and the
devices 104 through communication links.

[0018] In one implementation, the modeling system 102
and the device 104 include processors 108-1 and 108-2,
respectively. The processors 108-1 and 108-2, hereinafter
collectively referred to as the processor 108, may be imple-
mented as one or more microprocessors, microcomputers,
microcontrollers, digital signal processors, central process-
ing units, state machines, logic circuitries, and/or any devices
that manipulate signals based on operational instructions.
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Among other capabilities, the processor(s) is configured to
fetch and execute computer-readable instructions stored in
the memory.

[0019] The functions of the various elements shown in the
figure, including any functional blocks labeled as “processor
(s)”, may be provided through the use of dedicated hardware
as well as hardware capable of executing software in associa-
tion with appropriate software. When provided by a proces-
sor, the functions may be provided by a single dedicated
processor, by a single shared processor, or by a plurality of
individual processors, some of which may be shared.

[0020] Also, the modeling system 102 and the device 104
include I/O interface(s) 110-1 and 110-2, respectively. The
1/O interfaces 110-1 and 110-2, collectively referred to as I/O
interfaces 110 may include a variety of software and hard-
ware interfaces that allow the modeling system 102 and the
device 104 to interact with the network 106, or with each
other. Further, the 1/0 interfaces 110 may enable the model-
ing system 102 and the device 104 to communicate with other
commuunication and devices, such as web servers and external
repositories. The modeling system 102 and the device 104
may further include memory 112-1 and 112-2, respectively,
collectively referred to as memory 112. The memory 112-1
and 112-2 may be coupled to the processor 108-1, and the
processor 108-2, respectively. The memory 112 may include
any computer-readable medium known in the art including,
for example, volatile memory (e.g., RAM), and/or non-vola-
tile memory (e.g., EPROM, flash memory, etc.).

[0021] The modeling system 102 and the device 104
include modules 114-1, 114-2 and data 116-1, 116-2, respec-
tively, collectively referred to as modules 114 and data 116,
respectively. The modules 114 include routines, programs,
objects, components, data structures, and the like, which per-
form particular tasks or implement particular abstract data
types. The modules 114 further include modules that supple-
ment applications on the modeling system 102 and the device
104, for example, modules of an operating system.

[0022] Further, the modules 114 can be implemented in
hardware, instructions executed by a processing unit, or by a
combination thereof. The processing unit can comprise a
computer, a processor, such as the processor 108, a state
machine, a logic array or any other suitable devices capable of
processing instructions. The processing unit can be a general-
purpose processor which executes instructions to cause the
general-purpose processor to perform the required tasks, or
the processing unit can be dedicated to perform the required
functions.

[0023] In another aspect of the present subject matter, the
modules 114 may be machine-readable instructions (soft-
ware) which, when executed by a processor/processing unit,
perform any of the described functionalities. The machine-
readable instructions may be stored on an electronic memory
device, hard disk, optical disk, or other machine-readable
storage medium or non-transitory medium. In one implemen-
tation, the machine-readable instructions can be also be
downloaded to the storage medium via a network connection.
The data 116 serves, amongst other things, as a repository for
storing data that may be fetched. processed, received, or
generated by one or more of the modules 114.

[0024] In an implementation, the modules 114-1 of the
modeling system 102 include an analysis module 118 and
other module(s) 120. In said implementation, the data 116-1
of the modeling system 102 includes test data 122 and other
data 124. The other module(s) 120 may include programs or
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coded instructions that supplement applications and func-
tions, for example, programs in the operating system of the
modeling system 102. The other data 124 comprise data cor-
responding to one or more other module(s) 120.

[0025] Similarly, in an implementation, the modules 114-2
of the device 104 include a blood pressure measurement
module 126 and other module(s) 128. In said implementation,
the data 116-2 of the device 104 includes reference data 130
and other data 132. The other module(s) 128 may include
programs or coded instructions that supplement applications
and functions, for example, programs in the operating system
of the device 104. The other data 132 comprise data corre-
sponding to one or more other module(s) 128.

[0026] In operation, the analysis module 118 may obtain a
sample dataset for developing the reference model. The
sample dataset may be understood as a collection of physi-
ological data corresponding to each of a plurality of test
subjects. Inan example, the physiological data may include at
least one ground truth value of blood pressure of a test subject
and a PPG waveform associated with the test subject. In an
implementation, the analysis module 118 may process the
physiological data for obtaining a plurality of PPG features
associated with the test subject. Examples of the PPG features
may include, but are not limited to, a systolic upstroke time
period (T,), a diastolic time period (T,), and a sum (B) of
systolic width and diastolic width determined, based on the
PPG waveform, at predetermined intervals. For example, the
analysis module 118 may ascertain a time difference between
a trough and a peak point immediate to the trough using
known techniques. The time difference ascertained repre-
sents the systolic upstroke time period (T,). Similarly, the
analysis module 118 may then ascertain a time difference
between a peak point and a trough immediate to the peak
point using known techniques for identifying the diastolic
time period (T ). Similarly, the analysis module 118 may
compute the sum (B) at predetermined intervals, say at thirty
three percent and seventy five percent of the peak amplitude.

[0027] Thereafter, the analysis module 118 may compute
one or more latent parameters associated with the test subject
based on the PPG features and the at least one ground truth
value. Examples of the latent parameters may include, but are
not limited to, arterial compliance (R) and peripheral resis-
tance (C), of the test subject. In an example, the analysis
module 118 may compute the latent parameters using equa-
tions 1(a) and 1(b) illustrated below:

IhT,CrR? Equation 1(a)

_p ~TJRC
Po= bt

(1 + 2 T6/RCy

where P, a ground truth value, is a maximum value of the
blood pressure of the test subject. The maximum value of the
blood pressure may also be referred to as systolic blood
pressure. Further, P, is the initial value of the systolic blood
pressure, and I, is the blood flow from the ventricles to the
arteries.

P =P, e~ T#KC Equation 1(b)

where P, a ground truth value, is a minimum value of the
blood pressure of the test subject. The minimum value of the
blood pressure may also be referred to as diastolic blood
pressure. Further, P, is the initial value of the diastolic blood
pressure.
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[0028] 1In an example, the analysis module 118 may ascer-
tain the equations 1(a) and 1(b) using a two-element Wind-
kessel model. In said example, the analysis module 118 may
replace the resistance of the two-element Windkessel model
with arterial compliance and the capacitance with the periph-
eral resistance. Thereafter, the analysis module 118 may pet-
form one or more linear regressions for obtaining the equa-
tions 1(a) and 1(b) and may store the same in test data 122.

[0029] Uponcomputing the values for the latent parameters
of the test subject, the analysis module 118 may correlate the
latent parameters of the test subject with the PPG features of
the test subject. For example, for a set of values of PPG
features, the corresponding latent parameters computed may
be correlated with the set of PPG features. As may be under-
stood, the analysis module 118 may correlate the latent
parameters and the PPG features for each of the test subjects.
Based on the correlation, the analysis module 118 may then
determine the reference model. The reference model may
then be used for measuring blood pressure of an individual in
real time. For example, the reference model may be deployed
in the devices 104 for facilitating measurement of blood pres-
sure of a subject in real time.

[0030] In an implementation, the blood pressure measure-
ment (BPM) module 126 may obtain a plurality of PPG
features of a subject whose blood pressure is to be deter-
mined. In an example, the PPG features may be obtained from
a user input provided by a user. For instance, values of the
PPG features may be received from the user through an input
device, such as a keyboard or a touch screen. In another
example, the BPM module 126 may obtain the PPG features
from a setup (not shown in figure) deployed for monitoring
the PPG of the subject.

[0031] Upon obtaining the PPG features, the BPM module
126 may ascertain one or more latent parameters associated
with the subject based on the PPG features and the reference
model. The reference model may be stored in the reference
data 130. As mentioned above, the reference model includes
aplurality of correlations between latent parameters and PPG
features. In order to ascertain the latent parameters, the BPM
module 126 may compare the PPG features of the subject
with the plurality of PPG features in the reference model. In
a case where the BPM module 126 ascertains a successful
match with any of the PPG features of the reference model,
the BPM model 126 may ascertain the latent parameters value
corresponding to the PPG features to be the latent parameters
associated with the subject. Thereafter, the BPM module 126
may determine the blood pressure of the subject based on the
latent parameters and the PPG features. In an example, the
BPM module 126 may determine the blood pressure based on
the equations 1(a) and 1(b) stated above.

[0032] FIG. 2 illustrates a method 200 for determining a
reference model to measure blood pressure of a subject, and
FIG. 3 illustrates a method 300 for measuring the blood
pressure of the subject, according to an embodiment of the
present subject matter. The order in which the methods is
described is not intended to be construed as a limitation, and
any number of the described methods blocks can be combined
in any order to implement the methods or any alternative
methods. Additionally, individual blocks may be deleted
from the methods without departing from the spirit and scope
of the subject matter described herein. Furthermore, the
methods can be implemented in any suitable hardware, soft-
ware, firmware, or combination thereof.



US 2016/0038044 A1l

[0033] The methods may be described in the general con-
text of computer executable instructions. Generally, com-
puter executable instructions can include routines, programs,
objects, components, data structures. procedures, modules,
functions, etc., that perform particular functions or imple-
ment particular abstract data types. The methods may also be
practiced in a distributed computing environment where
functions are performed by remote processing devices that
are linked through a communications network. In a distrib-
uted computing environment, computer executable instruc-
tions may be located in both local and remote computer
storage media, including memory storage devices.

[0034] In an implementation, one or more of the methods
described herein may be implemented at least in part as
instructions embodied in a non-transitory computer-readable
medium and executable by one or more computing devices. In
general, a processor, for example, a microprocessor, receives
instructions from a non-transitory computer-readable
medium, for example, a memory, and executes those instruc-
tions, thereby performing one or more methods, including
one or more of the methods described herein. Such instruc-
tions may be stored and/or transmitted using any of a variety
of known computer-readable media.

[0035] With reference to the description of FIG. 2 and FIG.
3, for the sake of brevity, the details of the components of the
modeling system 102 and the device 104 are not discussed
here. Such details can be understood as provided in the
description provided with reference to FIG. 1.

[0036] Referring to FIG. 2, at block 202, a sample dataset
comprising physiological data associated with each of a plu-
rality of test subjects is obtained. In an example, the physi-
ological data may comprise a PPG waveform associated with
a test subject and at least one ground truth value of blood
pressure of the test subject. The ground truth value may be
understood as a value of blood pressure measured using a
conventional sphygmomanometer device. Examples of the
ground truth value may include, but are not limited to, a
maximum value of the blood pressure, i.e., systolic blood
pressure, and a minimum value of the blood pressure, i.e.,
diastolic blood pressure.

[0037] At block 204, for each of the plurality of test sub-
jects, the physiological data associated with the test subject is
processed to obtain a plurality of PPG features. Example, of
the PPG features may include, but are not limited to, a systolic
upstroke time period (T,), a diastolic time period (T ), and a
sum (B) of systolic width and diastolic width determined,
based on the PPG waveform, at predetermined intervals. In an
example, a distance between a trough and an immediate peak
point may be ascertained to be the T.. In another example, a
distance between a peak point and an immediate trough may
be ascertained to be the T,

[0038] At block 206, for each of the plurality of test sub-
jects, one or more latent parameters associated with the test
subject are computed based at least on the plurality of PPG
features. In an example, the latent parameters may be com-
puted based on the PPG features and the ground truth value of
the blood pressure of the individual. In said example, the
latent parameters may be computed using the equations 1(a)
and 1(b) as illustrated in FIG. 1 above.

[0039] At block 208, based on the plurality of PPG features
and the one or more latent parameters associated with each of
the plurality of test subjects, a reference model for determin-
ing blood pressure of a subject is determined. In an example,
the PPG features and the latent parameters of each of the test
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subjects may be correlated. Based on the correlation for each
of the test subjects, the reference model may be determined.
The reference model may then be deployed in devices for
measuring the blood pressure of the subject.

[0040] Further, FIG. 3 illustrates a method 300 for measur-
ing blood pressure of a subject. Referring to FIG. 3, at block
302, a plurality of PPG features associated with a subject is
obtained. In an example, the PPG features may be ascertained
from a PPG waveform associated with the subject. In said
example, the PPG waveform may be processed using known
techniques for obtaining the PPG features. In an example, a
device, such as the device 104, may obtain the features by
processing the PPG waveform. In another example, the
device may obtain the PPG features through a user input.
[0041] Atblock 304, one or more latent parameters associ-
ated with the subject are ascertained based on the PPG fea-
tures and a reference model. In an example, the reference
model] may indicate a correlation between the PPG features
and the latent parameters. In said example, the reference
model] may be determined based on physiological data asso-
ciated with a plurality of test subjects. In an example, the PPG
features of the subject may be compared with the PPG fea-
tures included in the reference model, and in case of a suc-
cessful match, the latent parameters corresponding to the
PPG features of the reference model may be identified to be
the latent parameters of the subject. In another example, the
latent parameters may be ascertained based on the reference
model and the PPG features using machine learning tech-
niques.

[0042] Atblock 306, blood pressure of the subject is deter-
mined based on the latent parameters and the PPG features. In
an example, a systolic blood pressure (P,) and a diastolic
blood pressure (P,) of the subject may be determined based
on the latent parameters and the PPG features using the equa-
tions 1(a) and 1(b) as illustrated in FI1G. 1 above.

[0043] Although implementations for methods and sys-
tems for measuring blood pressure of a subject are described,
it is to be understood that the present subject matter is not
necessarily limited to the specific features or methods
described. Rather, the specific features and methods are dis-
closed as implementations for measuring blood pressure of a
subject.

I/we claim:

1. A device for measuring blood pressure of a subject, the
device comprising:

a processor; and

a blood pressure measurement (BPM) module coupled to

the processor to,

obtain a plurality of photoplethysmogram (PPG) fea-
tures associated with the subject;

ascertain one or more latent parameters associated with
the subject based on the plurality of PPG features and
a reference model, wherein the reference model indi-
cates a correlation between the plurality of PPG fea-
tures and the one or more latent parameters; and

determine blood pressure of the subject based on the one
or more latent parameters and the plurality of PPG
features.

2. The device as claimed in claim 1, wherein the BPM
module further is to analyze a PPG waveform associated with
the subject for obtaining the plurality of PPG features.

3. The device as claimed in claim 2, wherein each PPG
feature from amongst the plurality of PPG features is
extracted in one of a time domain and a frequency domain.
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4. The device as claimed in claim 1, wherein the one or
more latent parameters associated with the subject comprises
at least an arterial compliance and a peripheral resistance of
the subject.

5. A method for measuring blood pressure of a subject, the
method comprising:

obtaining a plurality of photoplethysmogram (PPG) fea-

tures associated with the subject;

ascertaining one or more latent parameters associated with

the subject based on the plurality of PPG features and a
reference model, wherein the reference model indicates
a correlation between the plurality of PPG features and
the one or more latent parameters; and

determining blood pressure of the subject based on the one

or more latent parameters and the plurality of PPG fea-
tures.

6. The method as claimed in ¢laim 5, wherein the one or
more latent parameters associated with the subject comprises
at least an arterial compliance and a petipheral resistance of
the subject.

7. The method as claimed in claim 5, wherein each PPG
feature from amongst the plurality of PPG features is
extracted in one of a time domain and a frequency domain.

8. A modeling system for measuring blood pressure of a
subject, the modeling system comprising:

a processor; and

an analysis module coupled to the processor to,

obtain a sample dataset comprising physiological data
associated with each of a test subject from amongst a
plurality of test subjects, wherein the physiological
data comprises at least one ground truth value of
blood pressure associated with the test subject and a
PPG waveform associated with the test subject;

process, for each of the plurality of test subjects, the
physiological data associated with the test subject to
obtain a plurality of PPG features;

compute, for each of the plurality of test subjects, one or
more latent parameters associated with the test sub-
ject based on the plurality of PPG features and the at
least one ground truth value; and

determine, based on the one or more latent parameters
and the PPG features associated with each of the
plurality of test subjects, a reference model for mea-
suring blood pressure of the subject in real time,
wherein the reference model indicates a correlation
between the one or more latent parameters and the
PPG features associated with each of the plurality of
test subjects.
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9. The modeling system as claimed in claim 8, wherein the
analysis module further is to determine the reference model
based on a machine learning technique.

10. The modeling system as claimed in claim 8, wherein
the analysis module further is to extract the plurality of PPG
features from the PPG waveform in one of a time domain and
a frequency domain.

11. A method for measuring blood pressure of a subject, the
method comprising:

receiving a sample dataset comprising physiological data

associated with each of a test subject from amongst a
plurality of test subjects, wherein the physiological data
comprises at least one ground truth value of blood pres-
sure associated with the test subject and a PPG wave-
form associated with the test subject;

processing, for each of the plurality of test subjects, the

physiological data associated with the test subject to
obtain a plurality of PPG features;

computing, for each of the plurality of test subjects, one or

more latent parameters associated with the test subject
based on the plurality of PPG features and the at least
one ground truth value; and

determining, based on the one or more latent parameters

and the PPG features associated with each of the plural-
ity of test subjects, a reference model for measuring
blood pressure of the subject in real time, wherein the
reference model indicates a correlation between the one
or more latent parameters and the PPG features associ-
ated with each of the plurality of test subjects.

12. The method as claimed in claim 11, wherein the deter-
mining the reference model is based on a machine learning
technique.

13. The method as claimed in claim 11, wherein the pro-
cessing comprises extracting the plurality of PPG features
from the PPG waveform in one of a time domain and a
frequency domain.

14. A non-transitory computer readable medium having a
set of computer readable instructions that, when executed,
cause a device to:

obtain a plurality of photoplethysmogram (PPG) features

associated with the subject;

ascertain one or more latent parameters associated with the

subject based on the plurality of PPG features and a
reference model, wherein the reference model indicates
a correlation between the plurality of PPG features and
the one or more latent parameters; and

determine blood pressure of the subject based on the one or

more latent parameters and the plurality of PPG features.
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