10006] Figure 3 illustrates a method for measuring the blood pressure of the subject, in
accordance with an implementation of the present subject matter.
SUMMARY
[0006a] In one aspect, there is provided 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) 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.

[0006aal In one aspect, there is provided a device for measuring blood pressure of a subiect, the

device comprising:

a processor; and

a blood pressure measurement (BPM) module coupled to the processor to

obtain a plurality of photoplethvsmogram (PPG) features associated with the subject;

ascertain one or more latent parameters associated with the subiect 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:

ascertain the blood pressure by using a two-element windkessel model with at least

one of arterial compliance and a capacitance to determine peripheral resistance of blood;

correlate a plurality of latent parameters and the PPG feature for a test subject based

on a reference model, said reference model deploved in the device to facilitate measurement

of blood pressure of a subiect in real time:

and
determine blood pressure of the subiject based on the one or more latent parameters and the plurality

of PPG features.

[0006b] In one aspect, there is provided a method for measuring blood pressure of a subject, the
method comprising:
obtaining a plurality of photoplethysmogram (PPG) features 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 features.



[0006bb] In one aspect, there is provided a method for measuring blood pressure of a subject

the method comprising:

obtaining a plurality of photoplethysmogram (PPQG) features 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:

ascertaining the blood pressure by using a two-element windkessel model with at

least one of arterial compliance and a capacitance to determine peripheral resistance of blood:

correlating a plurality of latent parameters and the PPG feature for a test subject

based on a reference model. said reference model deploved in the device to facilitate

measurement of blood pressure of a subiject in real time:

and

determining blood pressure of the subject based on the one or more latent parameters and the plurality

of PP features.

[0006¢] In one aspect, there is provided 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 subject 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 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 associated with each of the
plurality of test subjects.

[0006¢cc] In one aspect, there is provided 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,
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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 eround truth value of blood pressure associated with the test

subject and a PPG waveform associated with the test subiject:

process, for each of the plurality of test subiects, 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 subject based on the plurality of PPG features and the at least one

eround truth value:

ascertain the blood pressure by using a two-element windkessel model with at least

one of arterial compliance and a capacitance to determine peripheral resistance of blood;

correlate a plurality of latent parameters and the PPG feature for a test subiect based on a

reference model, said reference model deploved in the device to facilitate measurement of blood

pressure of the test subject in real time:

and

determine, based on the one or more latent parameters and the PPG features associated with

each of the plurality of test subiects, a reference model for measuring blood pressure of the

subiject 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 subijects.

[0006d] In one aspect, there is provided 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 pressure associated with the test subject and a PPG waveform 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 plurality 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 associated with each of the plurality of test subjects.

[0006dd] In one aspect, there is provided 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
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comprises at least one ground truth value of blood pressure associated with the test

subject and a PPG waveform associated with the test subject:

processing, for each of the plurality of test subjects, the physiological data associated

with the test subiect 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

oround truth value;

ascertaining the blood pressure by using a two-element windkessel model with at

least one of arterial compliance and a capacitance to determine peripheral resistance of blood:

correlating a plurality of latent parameters and the PPG feature for a test subject

based on a reference model, said reference model deploved in the device to facilitate

measurement of blood pressure of the test subject in real time:

and

determining, 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 measuring blood pressure of the subiect 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.

[0006e] In one aspect, there is provided 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.



Claims
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) 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;

ascertain the blood pressure by using a two-element windkessel model with at
least one of arterial compliance and a capacitance to determine peripheral resistance of
blood;

correlate a plurality of latent parameters and the PPG feature for a test subject
based on a reference model, said reference model deployed in the device to facilitate
measurement of blood pressure of a subject in real time;

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.
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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.

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

obtaining a plurality of photoplethysmogram (PPG) features 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;

ascertaining the blood pressure by using a two-element windkessel model with at
least one of arterial compliance and a capacitance to determine peripheral resistance of
blood;

correlating a plurality of latent parameters and the PPG feature for a test subject
based on a reference model, said reference model deployed in the device to facilitate
measurement of blood pressure of a subject in real time;

and

determining blood pressure of the subject based on the one or more latent

parameters and the plurality of PPG features.
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5. The method as claimed in claim 4, wherein each PPG feature from amongst the plurality

of PPG features is extracted in one of a time domain and a frequency domain.

6. 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 subject based on the plurality of PPG features and the at least one
ground truth value;

ascertain the blood pressure by using a two-element windkessel model with at
least one of arterial compliance and a capacitance to determine peripheral resistance of
blood;

correlate a plurality of latent parameters and the PPG feature for a test subject
based on a reference model, said reference model deployed in the device to facilitate

measurement of blood pressure of the test subject in real time;
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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 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 associated

with each of the plurality of test subjects.

The modeling system as claimed in claim 6, wherein the analysis module is further

configured - to determine the reference model based on a machine learning technique.

The modeling system as claimed in claim 6, wherein the analysis module is further
configured to extract the plurality of PPG features from the PPG waveform in one of a

time domain and a frequency domain.

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 pressure associated with the test
subject and a PPG waveform 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;
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10.

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;

ascertaining the blood pressure by using a two-element windkessel model with at
least one of arterial compliance and a capacitance to determine peripheral resistance of
blood;

correlating a plurality of latent parameters and the PPG feature for a test subject
based on a reference model, said reference model deployed in the device to facilitate

measurement of blood pressure of the test subject in real time;

and

determining, 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 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 associated

with each of the plurality of test subjects.

The method as claimed in claim 9, wherein the determining the reference model is based

on a machine learning technique.
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11. The method as claimed in claim 9, wherein the processing comprises extracting the
plurality of PPG features from the PPG waveform in one of a time domain and a

frequency domain.
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/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) featm;ég associated
with the subject; //
ascertain one or more latent parameters associatg;d/with the subject
based on the plurality of PPG features and a refe_:renge/model, wherein the
reference model indicates a correlation between the /p{urality of PPG features
and the one or more latent parameters; and //
-determine blood pressure of the subj;ét based on the one or more
latent parameters and the plurality of PPG f t/ures.
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 ;'/"\;iherein each PPG feature from amongst the

plurality of PPG features is exfrac}éd in one of a time domain and a frequency

domain. - / A

4. The device as claimed jﬂ claim 1, wherein the one or more latent parameters

associated with the subject ,_lc;()/;npriscs at least an arterial compliance and a peripheral

resistance of the subject.///

5. A method for I/n‘éasuring blood pressure of a subject, the method comprising:
obtaining a/,p’lurality of photoplethysmogram (PPG) features associated with

the subject;

4

ascert/aihing one or more latent parameters associated with the subject based

on the plu;éﬁty 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
/

lateqt/parameters; and
/
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determining blood pressure of the subject based on the one or more laten
parameters and the plurality of PPG features.
6. The method as claimed in claim 5, wherein the one or more latent parameters

associated with the subject comprises at least an arterial compliance and a peripheral
~ ’/’

K
/

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
/

7 4
/

8. A modeling system for measuring blood pressure of /a"éubject, the modeling

domain.

system comprising: /

a processor; and ' / /
an analysis module coupled to the processor to] ’

obtain a sample dataset comprisingéhysiological data associated with
each of a test subject from amongst ?p{urality of test subjects, wherein the
physiological data comprises at least 6ne ground truth value of blood pressure
associated with the test subject and a PPG waveform associated with the test
subject; / /

process, for each of }lié: plurality of test subjects, the physiological data
associated with the test s/u{)ject to obtain a plurality of PPG features;

compute, for c;aéh of the plurality of test subjects, one or more latent
parameters associz}tézi with the test subject based on the plurality of PPG
features and the/,z{'{least one ground truth value; and

determ’i/ﬁe, based on the one or more latent parameters and the PPG
features a}sé/;)ciated with each of the plurality of test subjects, a reference
model /fé} measuring blood pressure of the subject in real time, wherein the
refe}éﬁce model indicates a correlation between the one or more latent
gafameters and the PPG features associated with each of the plurality of test

/subj ects.
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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
further is to extract the plurality of PPG features from the PPG waveform in/(')/ne of a
,//

/

time domain and a frequency domain. )
11. A method for measuring blood pressure of a subject, the methegl’éomprising:

receiving a sample dataset comprising physiological data ass,eiéiated with each
of a tgst subject from amongst a plurality of test subjects, wher;in the physiological
data comprises at least one ground truth value of blood presspre associated with the
test subject and a PPG waveform associated with the test su}aj‘/ect;

/

processing, for each of the plurality of test su’t/ajécts, the physiological data
associated with the test subject to obtain a plurality of;/P/i’G features;

computing, for each of the plurality of e/:/st 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 plurality o;‘/ré:st subjects, a reference model for measuring
blood pressure of the subject in rsai/time, wherein the reference model indicates a
correlation between the one 91’ more latent parameters and the PPG features
associated with each of the ph;r'gllity of test subjects.
12, The method as clqjxﬁled in claim 11, wherein the determining the reference
model is based on a magh/ihe learning technigue.
13, The method a/s claimed in claim 11, wherein the processing comprises
extracting the ph(u’éﬁty of PPG features from the PPG waveform in one of a time
domain and a ﬁrézluency domain.
4. A I}Of{-transitory computer readable medium having a set of computer

./ . .
readable instructions that, when executed, cause a device to:

/
/
/
/
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obtain a plurality of photoplethysmogram (PPG) features associated with the
subject;

ascertain one or more latent parameters associated with the subject /T;ased on
the plurality of PPG features and a reference model, wherein the refers;x{ce model
indicates a correlation between the plurality of PPG features and thg/one or more
latent parameters; and //’/

determine blood pressure of the subject based on the/gﬁ/e or more latent

parameters and the plurality of PPG features. /
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