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SYSTEM, METHOD AND COMPUTER PROGRAM PRODUCT FOR PROVIDING FEEDBACK

RELATING TO A MEDICAL EXAMINATION

FIELD

[001]  The invention reiates to systems, methaods, and computer program products

for providing feedback refating to a medical examination.

BACKGROUND

[002]  3M, of Maplewood, Minnesota, markets under the brand name of
"Littmann” a series of digital stethoscopes, such as models 3100 and 3200. The 3100
and 3200 display a special symbol on the display (two dashes {--}} in cases the
measurement of the heart rate fail. The user manuals of these models indicate
several possible causes for failure of determining a heart rate, which include ~ If the
heart rate changes from consistent to inconsistent or if there is excessive ambient
noise, patient movement or lung sounds during auscultation. However, inter alia,

Littmann’s recording of the heart is unrelated to its determination of the heart rate,

r‘f

and the recorded data’s quality is not at all determined.

[003]  Nonin Medical, Inc. markets a finger pulse oximeter under the name "GG;"
which gives indication of oxygen saturation based on measurementis taken at a finger
of the patient. A part of the user interface of the GOy is referred to as a "Pulse
Quality indicator” which displays a strength of a puise rate signal detected by the
device. The "Pulse Quality indicator”" provides a visual indicator (number of bars in
the display} which indicates the strength of the pulse signal strength.

[004] U5, patent serial number 8,953,837 entitled "System and Method for

Performing an Automatic and Self-Guided Medical Examination"” by David Gilad-Gilor
of "Tyto Care Ltd."”, filed 16 of February, 2012, discloses a method for performing one
or more medical examinations of a patient using a diagnostics device, wherein for at

least one medical examination of the medical examinations, the method comprising:
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a. Providing reference data indicative of a desired spatial disposition of the
device with respect to the patient's body for performing the medical
exarnination; operating the device for acquiring navigation enabling data;

b. Determining a spatial disposition of the device with respect to the
desired spatial disposition, utilizing the acquired navigation enabling data
and the reference data;

c. Caleulating a required movement correction from the determined spatial

dispasition to the desired spatial disposition, for acquiring medical data
of the patient in accordance with the at least one medical examination;

.

d. Providing a user with maneuvering instructions to navigate the device to

the desired spatial disposition in accordance with the calculated route;

e. Acguiring the medical data upon arrival to the desired spatial disposition.

GENERAL DESCRIPTION

[005)  In accordance with a first aspect of the presently disclosed subject matter

there is provided a system comprising a processor configured to: obtain physiologica
data acgquired during a medical examination of a patient’s body, the medical
examination being conducted by a user using a sensor, wherein the user is not a
medical practitioner; analyze the obtained physiological data to determine presence
of diagnosis-enabling data, wherein the diagnosis-enabling data enahbles a diagnosing
entity to later diagnose a medical condition of the patient; and provide at least the
diagnosis-enabling data, if present, to the diagnosing entity, thereby enabling the

diagnosing entity to diagnose the medical condition of the patient.
[006]  Insome cases, the diagnosing entity is a medical practitioner.

[007]  In some cases, the system further comprises a network interface, and
wherein the provide inciudes transmitting, via the network interface, at least the

diagnosis-enabling data to a separate device operated by the medical practitione

[008]  Insome cases, the network interface is wireless.



WO 2017/195203 PCT/IL2017/050519

[00%1  In some cases, the system and the sensor are comprised within a handheld

device operated by the user.

[0010] In some cases, the sensor is comprised within a handheld device operated

by the user and the system is external to the handheld device.

[0011] In some cases, the obtain and the analyze are performed in real-time during
the medical examination and wherein the processor is further configured to provide
the user with an indication of presence of the diagnosis-enabling data if the analysis

indicates that the diagnostics enabling data is present within the physiclogical data.

[0012] in some cases, the indication is ane or more of the foliowing: {a} a visual
indication provided via a user interface of a device operated by the user; {b) a sound
indication provided via a speaker of the device aperated by the user; {c} a vibration

indication provided via a vibrating element within the device operated by the user.
[0013]  Insome cases, the device is a handheld device comprising the sensor.

[0014] insome cases, the medical examination is a non-instantaneous physiological
measurement conducted over a continuous time period, and wherein the processor
is further configured to: determine, at a plurality of points-in-time during the non-
instantaneous physiclogical measurement, & many-valued guality score indicative of

ohysiclogical data for diagnosis by

a suitability of the currently obtained

diagnosing entity; and provide the user with real-time many-valued guality-feedback

information which is based on the corresponding determinad many-valued quality
score.

[0015] Insome cases, the many-valued quality-feadback information is provided via

a user interface of a device operated by the user.

[0016]  In some cases, the processor is further configured to provide the user with

instructions for improving the physiological data acquisition upon the many-valued

guality score being lower than a pre-defined threshold.

[0017] In som instructions are instructions for spatially repositioning
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the sensor with respect to the patient’s body.



WO 2017/195203 PCT/IL2017/050519

4

[0018] In some cases, the physiological data is raw data acquired by the sensor.

[0019] in some cases, the senso

=3

is an audio sensor and the physiological data is an

audio recording.

[0020] Insome cases, the sensoris a camera and the ghysiological data is an image

or a video recording.

[0021] Insome cases, the processor is further configured to instruct the user to re-

acquire the physiological data using the sensor if no presence of diagnosis-enabling

data is determined.

[0022] in some cases, the processor is configured to selectively provide a success
indication for the physiological measurement in response o determining that an
accumulative amount of times out of the plurality of different times for which the
determined many-valued guality score fulfilled a predetermined criterion exceeded a

predetermined amount.

[0023] in some cases, the processor is configured to stop the physiolegical
measurement in response to determining that an accumulative amount of times out
of the p

piurality of different times for which the determined many-valued quality
score fuifilied a predetermined criterion exceeded a predetermined amount.

[0024] In some cases, the physiological data includes {a} first data resulting from a

physiclogical process and (b) second data resulting from additional sources.

[0025] in some cases, the additional scurces include ambient signal and wherein
the analyze includes identifying ambient signal and alerting the user if the ambiant
signal exceeds a threshold.

[0026] In some cases, the processor is further configured to determine a cause of
the ambient signal and provide the user with an indication of the determined cause.
[0027] In some cases, the analyze includes identifying the first data resuiting from

the physiclogical process.

[0028] In some cases, the analyze further includes determining presence of
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[0029] In some cases, the provide includes providing at least part of the obtained
physiological data including the diagnosis-enabling data and additional data, and
wherein the processor is further configured to provide information indicative of the

location of the diagnosis-enabling data within the obtained ghysiological data.

[0030]  In some cases, the processoer is further configured to instruct the user to re-
acquire the physiological data using the sensor if no presence of diagnosis-enabling

data is determined.

[0031] Insome cases, the obtain and the analyze are performed in real-time during
the medical examination and wherein the processor is further configured to provide
the user with an instruction to spatially reposition the sensor with respect to the
patient’s body in accordance with the medical examination or in accordance with a

subsequent medical examination defined by a pre-defined check plan of the patient.

[0032] In some cases, the processor is further configured to identify, before
obtaining the physiclogical data, an ambient signal and alert the user if the ambient

signal exceeds a threshold.

[0033] In some cases, the diagnosing entity is located remotely from the user and

from the patient.

[0034] In accordance with a second aspect of the presently disclosed subject
matiter there is provided a method comprising: obtaining, by a processor,
physiological data acquired during a medical examination of a patient’s body, the
medical examination being conducted by a user using a sensor, wherein the user is
not a medical practitioner; analyzing, by the processor, the obtained physiological
data to determine presence of diagnosis-enabling data, wherein the diagnosis-
enabling data enables a diagnosing entity to later diagnose a medical condition of
the patient; and providing, by the processor, at least the diagnosis-enabling data, if
present, to the diagnosing entity, thereby enabling the diagnosing entity to diagnose

the medical condition of the patient.

[0035] Insome cases, the diagnosing entity is a medical practitioner.
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[0036] In some cases, the provide includes transmitting, via a network interface, at
least the diagnosis-enabling data to a separate device operated by the medical
practitioner.

[0037] Insome cases, the network interface is wireless.

[0038] In some cases, the processor and the sensor are comprised within a

handheld device operated by the user.

[0039] In some cases, the sensor is comprised within a handheld device operated

by the user and the grocessor is external to the handheld device.

[0040] In some cases, the obiaining and the analyzing are performed in real-time
during the medical examination and wherein the method further comprises
providing the user with an indication of presence of the diagnosis-enabling data if
the analyzing indicates that the diagnostics enabling data is present within the
physiclogical data.

~

[0041] In some cases, the indication is ane or more of the following: {a} a visual
indication provided via a user interface of a device operated by the user; {b) a sound
indication provided via a speaker of the device aperated by the user; {c} a vibration
indication provided via g vibrating element within the device cperated by the user.

[0042]  Insome cases, the device is a handheld device comprising the sensor.

[0043] Insome cases, the medical exarnination is a non-instantaneous physiclogical
measurement conducted over a continuous time period, and wherein the method
further comprises: determining, by the processor, at a piurality of points-in-time
during the non-instantaneocus physioiogical measuremeant, a8 many-valued quality
score indicative of a suitability of the currently obtained physiciogical data for
diagnosis by the diagnosing entity; and providing the user with real-time rany-
valued quality-feedback information which is based on the corresponding

determined many-valued guality score.

[0044] In some cases, the many-valued quality-feadback information is provided via

a user interface of a device operated by the user.
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[0045] In some cases, the method further comprises providing the user with
instructions for improving the physiological data acquisition upon the many-valued

guality score being lower than a pre-defined threshold.

[0046] In some cases, the instructions are instructions for spatially repositioning

the sensor with respect to the patient’s body.
[0047] Insome cases, the physiological data is raw data acquired by the sensor.

[0048] In some cases, the sensor is an audio sensor and the physiological data is an

audio recording.

[0049] Insome cases, the sensoris a camera and the ghysiological data is an image

or a video recording.

[0050] In some cases, the method further comprises instructing the user to re-
acquire the physiological data using the sensor if no presence of diagnosis-enabling

data is determined.

[0051] Insome cases, the method further comprises selectively providing a success
indication for the physiological measurement in response o determining that an
accumulative amount of times out of the plurality of different times for which the
determined many-valued guality score fulfilled a predetermined criterion exceeded a

predetermined amount.

[0052] In some ca

o

, the method further comprises stopping the physiological

g

e
measurement in response to determining that an accumulative amount of times out
of the plurality of different times for which the determined many-valued guality

score fuifilied a predetermined criterion exceeded a predetermined amount.

[0053] In some cases, the physiological data includes {a} first data resulting from a
physiclogical process and (b) second data resulting from additional sources.

[0054]  in some cases, the additional scurces include an ambient signal and wherein
the analyze includes identifying the ambient signal and alerting the user if the

ambient signal exceeds a threshold.
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[0055]  In some cases, the processor is further configured to determine a cause of

the ambient signal and provide the user with an indication of the determined cause.

[0056] Insome cases, the analyzing includes identifying the first data resulting from

the physiclogical process.

[0057] In some cases, the analyzing further includes determining presence of

diagnosis-enabling data within the first data.

[Q058] Insome cases, the providing includes providing at least part of the obtained
physiological data including the diagnosis-enabling data and additional data, and
whearein the method further comprises providing information indicative of the
location of the diagnosis-enabling data within the obtained physiclogical data.

[0059] In some cases, the method further comprises instructing the user to re-

acquire the physiclogical data using the sensor if no presence of diagnosis-enabling

data is determined.

[0060] In some cases, the cbiaining and the analyzing are performed in real-time

h

ot

during medical examination and wherein the method further comprises

1

providing the user with an instruction to spatially reposition the sensor with respect
to the patient’s body in accordance with the medical examination or in accordance
with a subsequent medical examination defined by a pre-defined check plan of the

patient.

[0061] In some cases, the method further comprises identifying, before obtaining
the physiological data, an ambient signal and alert the user if the ambient signal

exceeds a threshold.

[0062] In some cases, the diagnosing entity is located remaotely from the user and

from the patient.

[0063] In accordance with a third aspect of the presently disclosed subject matter

there is provided a non-transitory comguter readable storage medium having
computer readable program code embodied therewith, the computer readable
program code, executable by at least one processcr to perform a method

comprising: obtaining, by the processor, physiolegical data acquired during a medical
o &
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exarnination of a patient’s body, the medical examination being conducted by a user
using a sensor, wherein the user is not a medical practitioner; analyzing, by the
processor, the obtained physiclogical data to determine presence of diagnosis-

enabling data, wherein the diagnosis-enabling data enables a diagnosing entity to

later diagnose a medical condition of the patient; and providing, by the processor, at
least the diagnosis-enabling data, if gresent, to the diagnosing entity, thereby

enabling the diagnosing entity to diagnose the medical condition of the patient.

o'

[0064] in accordance with a fourth aspect of the presently disciosed subject matter
there is provided a system for physiological measurement of a physiological process
of a body of a patient, the systern comprising: at least one physiclogical sensor
operable to collect multiple times during a physiological measurement physiological
data from the body of the patient, the physiclogical data resulting from: (a) the
physiciogical process and from {b) additional sources; and a processor cgerable o
execute at a plurality of different times during a physiological measurement:
identifving parts of the physiclogical data resulting from the physiclogical process;
based on the physiological data and on results of the identification, determining for
the physiological data a many-valued quality score indicative of a suitability of the
physiciogical data for analysis of the physiological process; and groviding, by a
tangible user interface, many-valued quality-feedback information which is based on
the many-valued quality score.

[0065]  Insome cases, the processor is further operable to generate analysis source
data for the analysis, based on physiological data coliected by the physiological
sensor and on at feast one of the many-valued guality scores

[0066] In some cases, the quality score is different than any vaiue comprised in the

analysis source data.

[0067] In some cases, the processor is operable to identify the parts of the

physiclogical data which result from the ghysiological process based on identification

of effects of a plurality of different physiological processes on the physiclogical data.
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[0068] In some cases, the user interface is operable to present instructions fo a
user for performing the physiclogical measurement, wherein the processor

determines the instructions based on at least one of the many-valued quality scores.

[0069] In some cases, the processor determines at ieast one or the many-valued
guality scores further based on parameters of an analysis procedure selected out of

a predefined finite plurality of analysis procedures for analyzing the physiological

,ﬁ
@
-
i
-

=

In some cases, the systermn is a portable handheld physiclogical monitoring

[0071] In some cases, the physiologi sensor utilizes for at e

D
]

st one of the

measuraments an acquisition parameter that is based on at ieast one of the guality

sCores.

[0072] In some cases, the acquisition parameter is determined further

in response

to a guality criterion selected for the patient by a medical professional.

[0073]  In some cases, the acquisition parameter is determined further in response

Lol

to a medical condition of the patient.

[0074] In some cases, the acquisition parameter is determined further in response
to quality scores determined with respect to at least cne previcus physiclogical

measurement which occurrad at a previous date.

[0075]  In some cases, the many-valued quality scores are indicative of a degree in
which the patients foliows instructions for physical activities.

[0075] In some cases, the processor determines the many-valued quality scores
based on a selection of a scoring scheme out of a plurality of predefined scoring
schemes, wherein each scoring scheme is associated with an analysis process for the
physiological process.

[0077] In some cases, the processcr is configured to compress for the analysis
source data different parts of the physiciogical data based on different many-valued

guality scores determined for the different parts.
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[0078] In some cases, the system further comprises at least one non-physiological

m

sensor, wherein the processor is configured to determine the many-valued guality
score for at least one physiclogical data further based on data collected by the at

least one non-physiological sensor.

[0072]  In some cases, the processor is configured to selectively provide a success
indication for the physiological measurement in response to determining that an
accumulative amount of times out of the plurality of different times for which the
determined many-valued quality score fulfilled a predetermined criterion exceeded a

predetermined amount.

[0080C] In some cases, the processor is configured to stop the physiologica

measurement in resgonse to determining that an accumulative amount of times out

of the plurality of different times for which the determined many-valued quality

score fuifilied a predetermined criterion exceeded a predetermined amount.

(008"

'»....

] insome cases, the additional sources include an ambient signal and wherein

the analyze includes identifying the ambient signal and alerting the user if the

ambient signal exceeds a threshold.

[0082] In some cases, the processor is further configured to determine a cause of

the ambient signal and provide the user with an indication of the determined cause.

[0083] In accordance with a fifth aspect of the presently disclosed subject matter
there is provided a computer-implemented method for providing feedback indicative
of a suitability of data collected during a physiological measurement for analysis of a
physiological process of a body of a patient, the method comprising executing on a
processor at a plurality of different times during a physiological measurement the
steps of: obtaining physiological data collected from the body of the patient, the
physiciogical data resuiting from: {3} the physiciogical process and from {b)
additional sources; identifying parts of the physiclogical data resulting from the
physiclogical process; based on the physiclogical data and on results of the
identification, determining for the physiological data a many-valued quality score

indicative of a suitability of the physiological data for the analysis of the physiological
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process; and providing, by a tangible user interface, many-valued quality-feedback
information which is based on the quality score.

A )

[0084] In some cases, the method further comprises generating, based on at least
one of the many-valued quality scores and on the physiological data obtained at at
least one of the plurality of different times, analysis source data for the analysis of

the physiclogical process.

[00R5]  In some cases, the guality score is different than any value comprised in the
analysis source data.

[0086] In some cases, the identifying is based on identification of effects of a
plurality of different physiclogical processes on the physiological data.

[0087] In some cases, the plurality of different times comprises at least a first time

and a second time which is later than the first time, wherein the obtaining of the
physiological data at the second time is affected by changes of the physiological
measurement by the user as a result from providing by the tangible user interface of

the many-valued guality feedback information resulting from many-valued

determined for physiological data obtained at the first time.

[0088] In some cases, the physiological data is collected by a physiological

weasurement device; wherein the suitability of the physiological data changes as a
result of changes in operating of the physiclogical measurement device by a user
which perceives the quality feedback information presented by the tangible user

interface.

[0082] In some cases, the method further comprises presenting by the tangible
user interface instructions to a user for performing the physiological measurement.
[0080]  In some cases, the determining of the many-valued quality score is further
based on parameters of an analysis procedure selected out of a predefined finite
plurality of analysis procedures for analyzing the physiclogical data.

[0091] In some cases, the obtaining, identifying and determining are executed by a

portable handheld physiological monitoring device, wherein the obtaining comprises
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ieasuring the physiclogical measurement by at least one ghysiological sensor of the

portable handheld physiclogical monitoring device.

[0092] In some cases, the method further comprises selecting, based on the quality
scores, a proper part of the physiological data collected during the physiological
measurement, and generating a physiological measurement preview based on the

proper part for presenting by a tangible user interface.

0083] in some cases, the method further comprises modifying an acguisition
ry
parameter of a physiological sensor which collects at least a part of the

measurement data based on at least one of the guality scores.

[00S4] In some cases, the modifying of the acquisition parameter is executed
further in response to a quality criterion selected for the patient by a medical

professional.

[0095] In some cases, the maodifying of the acquisition parameter is executed

further in rasponse to a medical condition of the patient.

[00S6] In some cases, the modifying of the acquisition parameter is executed
further in response to quality scores determined with respect to at least one

previcus physiclogical measurement which occurred at a previous date.

[0097] In some cases, the many-valued guality scores are indicative of a degree ir

which the patients follows instructions for physical activities.

{0038} in some cases, the determining of the many-valued quality scere is based on
a selection of a scoring scheme out of a plurality of predefined scoring schemes,
wherein each scoring scheme is associated with an analysis process for the

physiological process.

[0089] In some cases, the generating of the analysis scurce data comprises
compressing differ arts of the physiclogical data based on different many-valued

guality scores determined for the different parts.
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[00100] in some cases, the determining of the many-valued quality score for at least
one physiclogical data is further based on data collected by non-physiological sensor

of a physiological rneasurernent systern which collected the physiclogical data.

[00101] in some cases, the method further comprises providing a success indication
for the physiciogical measurement in response to determining that an accumulative
amount of times cut of the plurality of different times for which the determined
many-valued gquality score fulfiled a predetermined criterion excesded 3
predetermined amount.

[00102] In some cases, the method further comprises stopping the physiclogical
measurement in response to determining that an accurnulative armount of times out

of the plurality of different times for which the determined rmany-valued guality

score fulfilled a predetermined criterion exceeded a predetermined amount.
[00103] in some cases, the additional sources include an ambient signal and wherein

the method further comprises identifying the ambient signal and alerting the user if

the ambient signal exceeds a threshoid.

[00104] In some cases, the method further comprises determining a cause of the

ambient signal and providing the user with an indication of the determined cause.

[00105] in accordance with a sixth aspect of the presently disclosed subject matter
there is provided a non-transitory computer-readable medium for providing
feedback indicative of a suitability of data collected during a physiological
measurement for analysis of a physiclogical process of a body of a patient,
comprising instructions stored thereon, that when executed on a processor, perform

on the processor at a plurality of different times during a physiological measurement

the steps of: obtaining physiclogical data collected from the body of the patient, the
physiciogical data resuiting from: {3} the physiciogical process and from {b)
additional sources; identifying parts of the physiclogical data resulting from the
physiclogical process; based on the physiclogical data and on results of the
identification, determining for the physiological data a many-valued quality score

indicative of a suitability of the physiological data for the analysis of the physiological

PCT/IL2017/050519



WO 2017/195203 PCT/IL2017/050519

Y

15-

r

process; and providing, by a tangible user interface, many-valued quality-feedback

information which is based on the quality score.

[00106] In some cases, the non-transitory computer-readable medium further
comprises instructions stored thereon, that when executed on the processor,
perform: generating, based on at least one of the many-valued quality scores and on
the physiological data obtained at at least one of the pilurality of different times,

analysis source data for the analysis of the physiological process

[00107] in some cases, the quality score is different than any value comprised in the

analysis source data.

[00108] in some cases, the identifying is based on identification of effects of a

plurality of different physiological processes on the physiolegical data.

[00109] In some cases, the plurality of different times comprises at least a first time
and a second time which is later than the first time, wherein the obtaining of the
physiclogical data at the second time is affected by changes of the physiological
measurement by the user as a result from providing by the tangible user interface of

the many-valued quality feedback information resulting from many-valued

determined for physiological data obtained at the first time

[00110] in some cases, the physiclogical data is coliected by a physiological
measurement device; wherein the suitability of the physiological data changes as a
result of changes in operating of the physiclogical measurement device by a user
which perceives the guality feedback information presented by the tangible user

interface.

[00114] In some cases, the non-transitory computer-readable medium further
comprises instructicns stored thereon, that when executed on the processor,

=rform presenting by the tangible user interface instructions to a user for

o

performing the physiological measurement.

he determining of the many-valued quality score is further

ot

[00112] iIn some cases,

based on parameters of an analysis procedure selected out of a predefinad finite

plurality of analysis procedures for analyzing the physiological data.
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[00113] in some cases, the obtaining, identifying and determining are executed by a
nortable handheld physiclogical monitoring device, wherein the obtaining comprises
measuring the physiclogical measurement by at least one physiclogical sensor of the

portable handheld physiological monitoring device.

(00114} in some casas, the non-transitory computer-readable medium further
comprises instructions stored thereon, that when executed on the processor,
perform: selecting, based on the quality scores, a proper part of the physiological
data coliected during the physiclogical measurement, and generating a physiological

measurement preview based on the proper part for presenting by a tangible user

interface.

[00115] In some cases, the non-transitory computer-readable medium further
comgrises instructions stored thereon, that when executed on the processor,
perform maodifying an acquisition parameter of a ghysiological sensor which collects

atieast a part of the measurement data based on at least one of the quality scores.

o

[00116] In some cases, the modifying of the acquisition parameter is executed

further in response to a quality criterion selected for the patient by a medical
professional.

[00117] in some cases, the modifying of the acquisition parameter is executed

further in response to a medical condition of the patient.

executed

Iy

[00118] In some cases, the modifying of the acquisition parameter i
further in response to quality scores determined with respect to at least one

previous physiclogical measurement which occurred at a previous date.

[00119] in some cases, the many-valued quality scores are indicative of a degree in

which the patients foliows instructions for physical activities

[00120] in some cases, the determining of the many-valued quality score is hased on
a selection of a scoring scheme out of a plurality of predefined scoring schemes
wherein each scoring scheme is associated with an analysis process for the

physiclogical process.
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[00121] In some cases, the generating of the analysis source data comprises
compressing different parts of the physiclogical data based on different many-valued
guality scores determined for the different parts.

[00122] in some cases, the determining of the many-valued quality score for at least
one physiological data is further based on data collected by non-physiclogical sensor

of a physiological measurement systerm which collected the physiological data

-

[00123] In some cases, the additional sources include an ambient signal and further
comprising instructions stored thereon, that when executed on the processor,

perform the steps of. identifying the ambient signal and alerting the user if the
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signal exceeds a threshold.

[00124] in some cases, the non-transitory computer-readable medium further
comprises instructions stored thereon, that when executed on the processor,
nerform the step of! determining a cause of the ambient signal and groviding th

user with an indication of the determined cause.

[00125] In accordance with a seventh aspect of the presently disclosed subject

matter there is provided a system for physiclogical measurement of a physiological

process of a body of a patient, the system comprising: at least one physiologica
sensor operable to collect, at a plurality of different times during a physiological
measurement, chysiological data from the body of the patient, the physiclogical data
resulting at least from the physiological process; and a processor operable to: {a)

determine many-valued quality scores for the physiclogical data coliected at the

plurality of different times, and {b) to selectively provide a success indication for the

physiological measurement in response to determining that an accumulative amount
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of times, out of the plurality of different times, ich the determined many-
valued quality score fulfilled a predetermined criterion exceeded a predetermined

armount.
[00126]} in accordance with a eighth aspect of the presently disciosad subject matter
there is provided a computer-implemented meathod for providing feedback indicative

of a suitability of data collected during a physiological measurement for analysis of a
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shysiological process of a body of a patient, the method comprising executing on a
processor: obtaining physiological data collected from the body of the patient at a
plurality of different times during a ghysiclogical measurement, the physiological
data resulting at least from the physiological process; determining many-valued

guality scores for the ghysiclogical data collected at the plurality of different times;

b i

and selectively providing a success indication for the physiclogical measurement in
response to determining that an accumulative amount of times, cut of the plurality
of different times, for which the determined many-valued quality score fuifilled a

predetermined criterion exceeded a predetermined amount.

[00127] In accordance with a ninth aspect of the presently disclosed subject matter
there is provided a non-transitory computer-readable medium for providing
feedback indicative of a suitability of data collected during a physiological
measurement for analysis of a physiclogical process of a body of a patient,
comgprising instructions stored thereon, that when executed on a processor, perform
on the processor at a plurality of different times during a physiological measurement
the steps of: obtaining physiological data collected from the body of the patient at a
pluraiity of different times during a ghysiological measurement, the ghysiolegical
data resuiting at least from the physiclogical process; determining many-vaiued
guality scores for the physiological data collected at the plurality of different times;
and selectively providing a success indication for the physiological measurement in
response to determining that an accumulative amount of times, ocut of the plurality
of different times, for which the determined many-valued quality score fulfilled a

predetermined criterion exceaded a predetermined amount.

[00128] In accordance with a tenth aspect of the presently disclosed subject matter
there is provided a systemn comprising a processor and a display, wherein the
processor is configured to: cobtain physiological data cobtained during a non-
instantaneous physiclogical measurement of a patient, wherein the physiological
data inciudes one or more first portions being identified as diagnosis-enabling data
and at ieast one second portion not being identified as diagnosis-enabling dats; and

display, on the display, a user interface enabling a medical practitioner to navigate
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[00129]
indi

Lal

user inter

tion, of at least one corresponding

cation includes a

physiclogical data, the user interface including at least one indication of

first portion of the first portions, within the

hysiological data, enabling the user to identify the location.

in some cases, the physiological data is an audio or video recording and the

first marking, on a video or audio progress bar displayed on the

rface and associated with the physiological data, of a start location of the at

least one corresponding first portion.

[00130]

audio prog

[00131]

In some cases, the indication includes a second marking, on the video or

ress bar, of an end location of the at least one corresponding first portion.

<

in some cases, the indication includes a graph representing a plurality of

many-valued guality scores, each calculated for a corresponding point-in-time during

the non-instantaneous physiological measurement, and each indicative of a
suitability of the physiological data in the corresponding point-in-time for diagnosis
by a medical practitioner.

[00132] In some cases, the length of the video or audio recording is at least ten
seconds.

[00133] in some cases, the physiological measurement being conducted by a user

using a se

sor comprised within a handheld diagnosis-device, wherein the user s

L3

the medical practitioner.

[00134]

measurement conducted at a first geographic

in some cases, the physiological ained during the physiological

nd transmitted to a second

ical focation of the

medical practitioner, the second geographical location

being remote from the first geographical location.

medical

data
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. and send the physiclogical data an

ses, the processor is further configured to: receive, from the

practitioner, an indication of an area-of-interest within the physiological

d the indication of the area-of-interest to a

D

rernote warkstation operated by a second medical practitioner, thereby enabling the
remote workstation to present the physiclogical data and the indication of the area-

of-interest to the second medical practitioner for analysis purposes.
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[00136] in some cases, the processor is further configured to display, on the display,
a navigation User Interface (U1} element, wherein upon activation of the navigation
Ut element, the system automatically navigates to a next or a previous first position

of the first positions, thereby enabling skipping the second portions.

[00137] In some cases, the processor is further configured to: receive, from the
medical practiticner, an indication of an area-of-interest within the physiclogical
data; and store the indication in an Electronic Health Record {EHR) associated with

the patient.

[00138] In accordance with an eleventh aspect of the presently disclosed subject
matter there is pgrovided a method comprising: obtaining, by a processor,
physiclogical data obtained during a non-instantaneous physiclogical measurement
of a patient, wherein the ghysiological data includes one or more first portions being
identified as diagnosis-enabling data and at least one second portion not being
identified as diagnosis-enabling data; and disglaying, on a display, by the processor, a
user interface enabling a medical practitioner to navigate through the physiolegica
data, the user interface including at least one indication of a location, of at least one
corresponding first portion of the first portions, within the obtained physiological

data, enabling the user to identify the jocation.

[00139] In some cases, the physiological data is an audic or video recording and the
indication includes a first marking, on a video or audio progress bar displayed on the
user interface and associated with the physiological data, of a start location of the at

least one corresponding first porticn

[00140] In some cases, the indication includes a second marking, on the video or

audio progress bar, of an end location of the at least one corresponding first portion.

[00141] In some cases, the indication includes a graph representing a plurality o

many-valued quality scores, each calculated for a corresponding point-in-time during
the non-instantaneous physiclogical measurement, and each indicative of &
suitability of the physiclogical data in the corresponding peoint-in-time for diagnosis

by a medical practitioner.
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[00142] in some cases, the length of the video or audio recording is at least ten

seconds.
[00143] In some cases, the physiological measurement being conducted by a user
using a sensor comprised within a handheld diagnosis-device, wherein the useris not

the medical practitioner.

[00144] in some cases, the physiological data is obtained during the physiological

measurement conducted at a first gecgraphical location and transmitted to a second

geographical location of the rnedical practitioner, the second geographical location

being remote from the first geographical location.

[00145] In some cases, the method further comprises: receiving, by the processor,
from the medical practitioner, an indication of an area-of-interest within the
physiological data; and sending, by the processor, the physiological data and the
indication of the area-of-interest fo a remote waorkstation operated by a second

wedical practitioner, thereby enabling the remote workstation to present the
physiclogical data and the indication of the area-of-interest to the second medical

practitioner for analysis purposes

[00146] In some cases, the method further comprises displaying, on the display, a
navigation User Interface {Ul) element, wherein upon activation of the navigation Ul
element, the processor automatically navigates toc a next or a previous first position

of the first positions, thereby enabling skipping the second portions.

[00147] In some cases, the method further comprises: receiving, by the processor,
from the medical practitioner, an indication of an area-of-interest within the
physiclogical data; and storing, by the processor, the indication in an Electronic

Heaalth Record {(EHR) associated with the patient.

[00148} in accordance with a twelfth aspect of the presently disciosed subject
matter there is provided a non-transitory computer readable storage medium having

computer readable program code embodied

ot
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rewith, the computer readable
program code, executable by at least one processor to perform a method

comprising: obtaining physiological data obtained during a non-instantaneocus

<
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shysiclogical measurement of a patient, wherein the physiological data includes «

Q
5
D

or more first portions being identified as diagnosis-enabling data and at least one

second portion not being identified as diagnosis-enabling data; and displaying, on a
disglay, a user interface enabling a medical practitioner to navigate through the
physiological data, the user interface including at least one indication of a location, of
at least cne corresponding first portion of the first portions, within the obtained

-

physiological data, enabling the user to identify the location.

[00149] in accordance with a thirteenth aspect of the presently disclosed subject
matiter there is provided a system comprising a processor and a display, wherein the
processor is configured to: obtain, for each patient of a plurality of patients, one or
maore files associated with the patient, each comprising physiological data acquired
during a corresponding non-instantaneous physiological measurement for analysis of

a physiological process of the corresponding patient’s body, and each file having a

ty score indicative of a suitability of the ghysiological data comprised therein for

qudl
diagnosis by a medical practitioner; and display, on the display, {38} 2 list of the

indication of a patient

[0

patients, and (b} for at least one of the patients at least one

medical examination quality score.

[00150] In some cases, the patient medical examination quality scores is a maximal

guality score of the files associated with the corresponding patient and wherein the

hE lr\—
e

a5t by the maximal quality scores.
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{00151} in some cases, the procasscr is further configured te display, upon selection
of a given patient of the patients, on the display, a second list of the files associated

with the given patient, and, for each of the files, the quality score thereof,

[00152] In some cases, the quality score of each file of the files is a maximal score
out of a plurality of many-valued guality scores calculated for corresponding points-
in-time during the corresponding non-instantaneous physiclogical measurement,
each of the many-valued quality scores being indicative of a suitability of the
physiological data in the corresponding point-in-time for diagnosis by a medical

practitioner.
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[00153] in some cases, the physiciogical data includes one or more first portions
being identified as diagnosis-enabling data and at least one second portion not being
identified as diagnosis-enabling data, and wherein the processor is further

configured to display, upon selection of a given file of the files displayed on the

display, a user interface enabling a medical practitioner 1o navigate through the

<

physiclogical data, the user interface including at least one indication of a location, of

at least one corresponding first portion being identified as diagnosis-enabling data

within the obtained pghysiclogical data, enabling the user to identify the location.

[00154] in some cases, the physiological data is an audio or video recording and the
indication includes a first marking, on a video or audio progress bar displayed on the
user interface and associated with the physiclogical data, of a start location of the at

least one corresponding first portion.

[00155] iIn some cases, the indication includes a second marking, on the video or

audioc progress bar, of an end location of the at least one corresponding first portion.

[00156] In some cases, the indication inciudes a graph representing a plurality of
any-valued quality scores, each calculated for a corresponding point-in-time during

<

the non-instantaneous physiological measurement, and each indicative of 2

suitability of the physiological data in the corresponding point-in-time for diagnosis

by a medical practitioner.

[00157] in some cases, the length of the video or audic recording is at ieast ten

seconds.

[00158] in

sorne cases, the physiological measurement being conducted by a user

using a sensor comprised within a handheld diagnosis-device, wherein the user is not

the medical practitioner.

[00159] in some cases, the physiological data is obtained during the physiological
measurement conducted at a first gecgraphical location and transmitted to a second

geographical location of the medical practitioner, the second geographical location

seing remote from the first geographical location.
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[00160] in some cases, the processor is further configured to: receive, from the
medical practitioner, an indication of an area-of-interest within the physiclogical
data; and send the physiological data and the indication of the area-of-interest to a
remote workstation operated by a second medical practitioner, thereby enabling the
rernote workstation to present the physiological data and the indication of the area-

of-interest to the second medical practitioner for analysis purposes.

[00161] In some cases, the list is ordered in a descending order of the maximal

fuality scores.

—
]
]
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n accordance with a fourteenth aspect of the presently disclosed subject
matter there is provided a method comprising: obtaining, by a processor, for each
patient of a plurality of patients, one or more files associated with the patient, each
comprising physiological data acquired during a corresponding non-instantaneous
physiciogical measurement for analysis of a physiclogical process of the
corresponding patient’s body, and each file having a guality score indicative of a
suitability of the physiological data comprised therein for diagnosis by a medical
practitioner; and displaying, on the display, by a processor, {a) a3 list of the patients,
and {b) for at least one of the patients at least one indication of a patient medical

examination quality score.

[00163] In some cases, the patient medical examination quality scores is a maxima

guality score of the files associated with the corresponding patient and wherein the

list is ordered at least by the maximal quality scores.

[00164] in some cases, the method further comprises displaying, upon selection of g
given patient of the patients, on the display, a second list of the files associated with
the given patient, and, for each of the files, the quality score thereof.

[00165] In some cases, the quality score of each file of the files is a rmaximal score
out of a plurality of many-valued quality scores calculated for corresponding points-
in-time during the corresponding non-instantanecus physiological measurement,

each of the many-valued quality scores being indicative of a suitability of the
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physiclogical data in the corresponding point-in-time for diagnosis by a medica

practitioner.

[00166] In some cases, the physiciogical data includes one or more first portions
being identified as diagnosis-enabling data and at least one second portion not being
identified as diagnosis-enabling data, and wherein the method further comprises
displaying, by the processor, upon selection of a given file of the files displayed on
the display, a user interface enabling a medical practitioner to navigate through the
physiclogical data, the user interface including at least one indication of a location, of
at least one corresponding first portion being identified as diagnosis-enabling data,

within the obtained ghysiclogical data, enabling the user to identify the location.

[00167] In some cases, the physiological data is an audio or video recording and the
indication includes a first marking, on a video or audio progress bar disglayed on the
user interface and associated with the physiological data, of a start location of the at

least one corresponding first portion.

[00168] in some cases, the indication includes a second marking, on the video or

audio progress bar, of an end location of the at least one corresponding first portion.

<

[00169] In some cases, the indication includes a graph representing a plurality of
many-valued guality scores, each calculated for a corresponding point-in-time during

the non-instantaneous physiological measurement, and each indicative of a
suitability of the physiclogical data in the corresponding point-in-time for diagnosis

by a medical practitioner.

[00170] In some cases, the length of the video or audio recording is at least ten

<

seconds.

[00171] in some cases, the physiological measurement being conducted by a user
using a sensor comprised within a handheld diagnosis-device, wherein the useris not

the medical practitioner.

[00172] In some cases, the physiological data is obtained during the physiclogical

measurement conducted at a first gecgraphical location and transmitted to a second
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geographical location of the medical practitioner, the second geographical location
being remote from the first geographical location.

<

[00173] In some cases, the mathod further cormprises: receiving, by the processor,
from the medical practitioner, an indication of an area-of-interest within the
physiclogical data; and sending, by the processor, the physiclogical data and the
indication of the area-of-interest to a remote workstation operated by a second
medical practitioner, thereby enabling the remote workstation to present the
physiclogical data and the indication of the area-of-interest to the second medical

practitioner for analysis purposes.

[00174] In some cases, the list is ordered in a descending order of the maximal

guality scores.

[00175] In accordance with a fifteenth aspect of the presently disclosed subject

matter there is provided a non-transitory computer readable storage medium having
computer readable program code embodied therewith, the computer readable

program code, executable by at least one processor to perform a method

_..,

comprising: obtaining, for each patient of a plurality of patients, one or more files
associated with the patient, each comprising physiclogical data acquired during a

corresponding non-instantanecus physiological measurement for analysis of a

physiological process of the corresponding patient’s body, and each file having a
guality score indicative of a suitability of the physiclogical data comprised therein for
diagnosis by a medical practitioner; and displaying, on the display, {a) a list of the

patients, and {b} for at least one of the patients at ieast one indication of a patient

medical examination quality score

BRIEF DESCRIPTION OF THE DRAWINGS

[00176] In order to understand the invention and to see how it may be carried cut in

EE;

practice, embaodiments will now be described, by way of non-limiting example only,

with reference to the accompanying drawings, in which:

[00177] Figs. 1 and 2 are functional block diagrams iliustrating examples of systems,

in accordance with the presently disclosed subject matter;
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[00178] Figs. 34, 3C, 4 and 6 are flow charts illustrating examples of a method for
providing feedback indicative of a suitability of data collected during a physiclogical

measurement for analysis of a physiclogical process of a body of a patient, in

f‘.\.v

accordance with the presently disclosed subject matter;

[00179] Fig. 3B is a flow chart illustrating an example of the method of Fig. 3A
adagted for preparing analysis source data for analysis of a physiclogical process of a
body of a patient, in accerdance with the presently disciosed subject matter;

[00180] Fig. 5 illustrates optional ways of implementing a stage of the method of
Figs. 2, 4 and 6, in accordance with examples of the presently disclose subject
matter;

[00181] Fig illustrates an optional stage of the method of Figs. 3, 4 and

according to examples of the presently disclosed subject matter;

[00182] Fig. & is a flow chart illustrating an example of a method for providing
feedback indicative of a suitability of data collected during a pulmonary auscultation
for pulmonary analysis of a patient, in accordance with the presently disclosed

subject matter;

[00183] Fig. 9 is a flow chart iliustrating an example of a method for a user of a

system, in accordance with the presently disclosed subject matter;

[00184] Fig. 10 is a flowchart illustrating an example of a method for providing
feedback indicative of presence/sbsence of diagnosis-enabling data  within
physiclogical data collected from a body of a patient, in accordance with the

presently disclosed subject matter;

[00185] Fig. 11 is an illustration of a user interface shown on a display of a medical
practitioner system and enabling navigation to Points of Interest (POls) within
physiclogical data obtained during a non-instantaneous physiclogical measurement,

in accordance with the presently disclosed subject matter;

[00186] Fig. 12 is a functicnal block diagram illustrating an exemplary medic

practiticner system, in accordance with the presently disclosed subject matter;
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[00187] Fig. 13 is a flowchart illustrating one example of a sequence of operations
carried out for enabling navigation to Points/Areas of Interest (POls) within
physiological data obtained during a non-instantaneous physiological measuremeant,

in accordance with the presently disclosed subject matter;

00188} Fig. 14 a flowchart illustrating one example of a sequence of operations

and

Qy

carried out for providing a second medical practitioner with physiciogical dat
an indication of areas-of-interest for consideration, in accordance with the presently

disciosed subject matter;

[00189] Fig. 15 is an illustration of ancther user interface shown on a display of a
medical practitioner system and enabling a medical practitioner to manage virtual
visits of a plurality of patients, in accordance with the presently disclosed subject

matter; an d

[00190] Fig. 16 a flowchart illustrating one example of a sequence of operations
carried out for enabling a medical practitioner to manage virtual visits of a piurality
of patients, in accordance with the presently disclosed subject matter.

[00191] it will be appreciated that for simplicity and clarity of illustration, elements
shown in the figures have not necessarily been drawn to scale. For exampie, the
dimensions of some of the elements may be exaggerated relative to other elements
for clarity. Further, where considered appropriate, reference numerals may be

repeated among the figures 1o indicate corresponding or analogous elements.

DETAILED DESCRIFTION

[00192] In the following detailed descrintion, numerous specific details are set forth
in order to provide a thorough understanding of the invention. However, it will be
understood by those skilled in the art that the present invention may be practiced
without these specific details. In other instances, weall-known methods, procedures,

and components have not been described in detail so as not to obscure the present

invention.
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[00193] in the drawings and descriptions set forth, identical reference numerals
indicate those components that are common to different embodiments or

configurations.

[00194] Uniess specifically stated otherwise, as apparent from the following
discussions, it is appreciated that throughout the specification discussions utilizing
tarms such as "processing”, "determining”, "generating”, or the like, include action
and/or processes of a computer that manipulate and/or transform data into other
data, said data represented as physical quantities, e.g. such as electronic quantities,
and/or said data representing the physical objects. The terms “computer”,

I 27 ] i

orocessor”, and “controlier” should be expansively construed to cover any kind of

electronic device with data processing capabilities, including, by way of non-limiting
example, a personal computer, a server, a computing system, a communication
device, a processor (e.g. digital signal processor {DSP}, a microcontrolier, a field

programmabie gate array {FPGA), an application specific integrated circuit (ASIC),

atc.), any other electronic computing device, and or any combination thereof,

[00195] The operations in accordance with the teachings herein may be performed

i

by a computer speciaily constructed for the desired purposes or by a general-

purpose computer specially configured for the desired purpose by a computer

program stored in a computer readable storage medium.

[00196] As used herein, the phrase "for example,” "such as", "for instance” and
variants thereof describe non-iimiting embodiments of the presently disclosed
subject matter. Reference in the specification to “cne case”, "some cases”, "cther
cases” or variants thereof means that a particular feature, structure or characteristic
described In connection with the embodiment{s} is included in at least one

embodiment of the presently disclosed subject matter. Thus, the appearance of the

shrase "one case”, "some cases”, "other cases" or variants thereof does not
necessarily refer to the same embodiment(s).

[00197] it is appreciated that certain features of the presently disclosed subject

matter, which are, for clarity, descriced in the context of separate embodiments,

may also be provided in combination in a single embaodiment. Conversely, various
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features of the presently disclosed subject matter, which are, for brevity, described
in the context of a single embodiment, may also be provided separately or in any

suitable sub-combination.

[00198] in embodiments of the presently disclosed subject matier one or more
stages illustrated in the figures may be executed in a different order and/or one or
more groups of stages may be executed simultaneously and vice versa. The figures
iflustrate a general schematic of the system architecture in accordance with an
embodiment of the presently disclosed subject matter. Each module in the figures
can be made up of any combination of software, hardware and/or firmware that

-
H
H

performs the functions as defined and explained herein. The modules in the figures

may be centralized in one location or dispersed over more than one location.

[00199] Any reference in the specification to a method should be applied mutatis

(T
%)

mutandis to a systemn capable of executing the method and shouid be applied
mutatis mutandis to a non-transitory computer readable medium that stores

instructions that once executed by a computer resuit in the execution of the method.

[00200] Any reference in the specification to a system should be applied mutatis
mutandis to a method that may be executed by the system and should be applied
mutatis mutandis to a non-transitory computer readable medium that stores

instructions that may be executed by the system.

[00201] Any reference in the specification to a non-transitory computer readable

medium should be applied mutatis mutandis to a system capable of executing the
instructions stored in the non-transitory computer readable medium and should be
applied routatis rutandis to rethod that may be executed by a computer that reads

the instructions stored in the non-transitory computer readable medium.

[00202] Fig. 1 is a functional block diagram illustrating an example of a system 200,
in accordance with the presently disclosed subject matter.

[00203] While not necessarily so, system 200 may be a portable unit, a mobile unit,

a handheld unit, etc. System 200 may be a user activated mobile device, which is

designed to be operated by a user without medical training (also referred to herein
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as “a non-medical practitioner”). Optionally, systern 200 may be a smartphone, or
another computer which optionally includes one or more different types of sensors.
Optionally, systern 200 may be a dedicated portable handheld device which includes

one or more sensors and a processor, such as the handheld medical devices

-

produced by Tytocare LTD. Of Netanya, israel. System 200 may optionally be 2
handheld physiological monitoring device, or any device capable of acquiring
physiological data during a medical examination of a patient, or any device capable
of obtaining, e.g. via a wired/wireless communication channel, physiological data
acquired {by the device or optionally by another device, other than system 200}

during a medical examination of a patient.
[00204] The term "Physiological measurement” which is well accepted in the art,
should be construed in a non-limiting way to include a process of monitoring, over a

span of time, a physiological process that optionally changes in time {(heart,

breathing, lungs, blood saturation, temperature, tympanic membrane view, bhody
part observation {observation meaning a non-instantanecus view of the body part),
tonsil observation). Within the scope of the present disclosure, the term
"ohysiological measurement” does not refer to instantanecus measurement, but

ather to measurements which extend over a longer period of time {e.g. more than

T'
{

one second, could alse be minutes and beyond). The physiological measurement can
be related to one or more medical examinations of the patient {e.g. & medical
examination of the patient’s lungs/heart/throat/skin or any other maedical

examination of the patient).

[00205] That said, it is to be noted that the term “physiological data” should be
construed in a non-limiting way to include data obtained non-instantaneously or
instantaneously, during a medical examination of the patient. Some examples of
physiological data include an image or a video of the patient or relevant baody part/s
thereof, a biood sampie of the patient’s blood, or any other parameter representing
a physiological characteristic of a patient. The physiological data is collected or
obtained by systemn 200 {e.g. utilizing at least one physiological sensor 210), and may

also be referred to as "physiclogical reading”. The patient may be any person {or
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animal} whose physiological parameters are 1o be measured, whether if for medical
use or for any other use {e.g. estimating effectivity of physical training, and so on}. it

is to be noted that the physiological data can be a raw reading obtained utilizing at
least one physiological sensor 210.

[00206] System 200 comprises a processor 220 capable of processing and/or

analyzing physiciogical data. The physiological data can be acquired from the

patient’s body by at least one physiological sensor 210, The at feast one physiological

sensor 210 can optionally be comprised within the system 200. In other cases, the at
least one physiological sensor 210 can be external to the system 200, and system

200 can obtain the physiclogical data obtained by the at least one physiological

sensor 210 via a wired/wireless communication channel.

[00207] In some cases, the processor 220 can be configured to obtain physiologica
data {acquired by the at least cne physiological sensor 218 during a medical
examination of the patient’s bedy} and to analyze it fo determine presence of
diagnosis-enabling data therein. Diagnosis-enabling data is regarded as data that
enables a diagnosing entity, such as a medical practitioner {e.g. a physician, a
technician) or a computerized system configured to diagnose medical conditions

physiological data, to perform a diagnosis of @ medical condition of the

based on

patient. It is to be noted that in order for a diagnosing entity to be able to di

agnose
based on the diagnosis-enabling data, the diagnosis-enabling data is required to be
of a certain minimal quality, that enables such diagnosis. If the analysis shows that
diagnosis-enabling data exists within the obtained physiclogical data, the processor
220 can be further configured to provide at least the diagnosis-enabling data to the

diagnosing entity, thereby enabling the diagnosing entity to diagnose the medical

condition of the patient.

[00208] it is to be noted that the user operating the system 200 is not necessarily a

medical practitioner, or is a medical practitioner that is not authorized to, or capable

of, diagnosing physiclogical data (e.g. a nursel, and at least in some cases, the user is

not a medical practitioner authorized to, or capable of, diagnosing the physiclogical

data. The user operating the system 200 can be the patient frorm which the
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physiclogical data is obtained or another non-medical practitioner such as a family

member of the patient, or a medical practitioner not authorized to, or capable of,

diagnosing physiological data {e.g. a nurse). Such user (a non-medical practitioner, or

a medical practitioner not authorized to, or capable of, diagnosing physiological

H

ata}, in many cases, does not have the ability to determine if the physiological data

joN

obtained from the patient’s body includes diagnosis-enabling data. In many cases,
the physiological data is obtained without any assistance, and in more specific cases,
without real-time assistance, from a medical practitioner authorized to, or capable

of, diagnosing physiological data. Therefore, there is a need for the system 200 to
provide the user with feedback that will enable such user to operate the system 20

in a manner that wiil result in diagnosis-enabling data heing sent fo the medical
practitioner {that can be located remotely from the patient) for analysis {optionally
at a later time, after the physiological data obtainment is complete). Ctherwise, the

medical examination of the patient {during which the ghysiological data is collected)

will have to be repeated in order to obtain new or additional physiological data from

joN

the patient’s body. This naturally reguires the availability of the patient, an
optionally, if the patient is not operating the sensor himself, also of a user operating
the system 200. In addition to the need to repeat the medical examination, in case
the physiological data does not comprise diagnosis-enabling data, the diagnosing
entity’s resources are wasted, as it will attempt to diagnose a medical condition of
the patient based on data that does not comprise diagnosis-enabling data, and

therefor — it will fail, or provide a poor or an erronecus diagnosis.

[00209] In some cases, the processor 220 can be further configured to provide a
user operating the system 200 {e.g. the patient or another non-medical practitioner
such as a family member of the patient), e.g. using a user interface 230, with an
indication of presence/absence of diagnosis-enabling data within the obtained
physiological data, if and when the analysis shows that the physiological data
comprises diagnosis-enabling data. In some cases, the indication can be a V mark if
diagnosis-enabling data is present and an X mark of diagnosis-enabling data is absent

within the obtained ghysiological data.
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[00210] in some cases, the physiological data is obtained and analyzed in real-time
{e.g. immediately, or substantially immediately, after the physiological data is
acquired by the at least one physiological sensor 210). In some cases, the indication
of presence of diagnosis-enabling data within the obtained physiological data is also
provided in real-time {e.g. immediately, or substantially immediately, after
determining that diagnosis-enabling data exists within the obtained physiological
data}, thereby enabling the user cperating the system 200 to determine when o
stop performance of the physiological examination of the patient. it is to be noted
that in some cases the indication of presence of diagnosis-enabling data within the
obtained physiclogical data can be provided at a certain peint-in-time after the
processor 220 determines that diagnosis-enabling data exists within the obtained

ahysiological data {e.g. up to a few seconds or minutes later).

[00211] In some cases, the processor 220 can be further configured to utilize the

physiological data for generating many-valued guality-feedback information, which is
provided to a user, opticnally in real-time {e.g. immediately, or substantially
immediately, after generating the many-valued quality-feedback information), e.g.
using a user interface 230. Optionally, processor 220 may aiso be configured to
process the physiological data for generating analysis source data for an analysis of a

shysiclogical process of a body of a patient. it is to be noted that the analysis source

data includes at least d osis-enabling data.
[00212] Processor 220 can optionally generate (if it is configured to do so) the

analysis source data from the physiological data in view of one or more of the many-
valued quality scores which are assigned by processor 220 to physiclogical data
collected by sensor 210 at different times. These quality scores are indicative of a
suitability of the physiological data for the analysis of the specific physiological
process — and are based on identification of parts of the physiological data which
result from the physiclogical process {as some of the physiological data results from

other sources such as noise, ambient conditions, or other physiological process

which are also sampled by the physiclogical sensor).
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[00213] The "suitability of the physiclogical data for the analysis of the specific
physiological process” should be construed in a non-limiting way to include a degree
in which the physiological data — or a processed version of it — can be used by {f.e. is
useful for) known systemns or processes for anaiysis of the specific physiological
process. The intended analysis may be executed by a computer or another machine
and/or by one or more persons {e.g. a medical practiticner such as a physician, a

technician, a nurse, etc.).

[00214] The analysis of the physiological grocess may include, for example, any one
or more of the following: determining the condition or the nature of the
physiological process, prognosis of a medical condition associated with the
physiological process, diagnosis of the physiclogical process or associated
physiological process, classification of the physiological process, and so on. Some
examples of physiological data which are less or more useful for analysis of different

physiological processes are provided below.

[00215] The physiological process may involve one or more organs {e.g. breathing,
heartbeats, blinking, etc.). Other examples of physiological processes which may be
analyzed using the physiciogical data collected by system 200 inciude: body
temperature of one or more organs, electrocardiogram {ECG) meaasurements, audio
signals {e.g. of the heart operations or of the lungs), ultrasound signals {e.g. of the
heart, of the intestines, etc.), body tissue electrical resistance, hardness of body

tissues, and so on.

[00216] The physiclogical process may be measured using audio capturing
physiclogical sensor {e.g. a microphone). For example, system 200 may be used for
auscuitation of the heart. The physiological senscr — a microphone, in this exampie —
may sample not only sounds of the heart, but also other sounds such as sound

arriving from the lungs {resulting from the physiological process of breathing). in
such a case, simpie tests {e.g. measuring the volume level of the microphone signal)
are insufficient to determine the suitability of the collected sound signal for analysis

of the heart — because the origin of the sound cannot be assessed in such simple
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[00217] The physiological process may be measured using image/video capturing
physiclogical sensor {e.g. a camera). For example, physiological sensor 210 may be a
camera which is intended to monitor breathing of the patient by rnovement of the

chest. The camera rnay also collect movements of the chest having different origins,

such as body movement of the patient, muscular movements, and so on. The
suitability of the video collected by the camera for analyzing the breathing of the

patient does not depend only on the magnitude of movement of the chest as

[0

reflected by the video — because this movement can also be unrelated to the

breathing.

s

[00218] Therefore, processor 220 can be configured to identify the parts of the

LA ok =

physiclogical data which result from the physiological process {e.g. the heartbeats

g

and the breathing of the previous examples), and to determine for the collected

G

physiclogical data a quality score which is indicative of the suitability of the
physiological data for the analysis of the physiological process. Processor 220 can be
configured to determine the quality score based on the physiological data and on
results of the identification. Therefore, the quality score assigned to the collected
data is not simply based on the collected signal in its entirety, but also on
differentiation between parts of the collected physiological data which are identified
to result from the physiological process and other parts of the physiclogical data. As
discussed below, system 200 can use the collected physiological data and the quality

score in different ways.

[00219] For example, the guality score may be provided to a user of system 200 as a
feadback {e.g. using a user interface, U}, optionally in real-time {or near-real time,
e.g. with up to one second delay or a couple of seconds delay) during performance of
the medical examination, so that the user can adapt and therefore improve the
collection of physiological data. System 200 may optionally provide instructions
regarding ways of changing the measurement process in order to improve the
guality of physiclogical data collection for the specific physiciogical process.
Optionally, processor 220 may use the quality score to determine that sufficient data

was collected {i.e. that the obtained physiological data comprises diagnosis-enabling
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data). Based on the results of such a decision, system 200 may indicate to the user
end of measurement — or of a part of the measurement process. For example, the
systemn ray instruct the user to move it to ancther location on the body to continue

the measurement.

[00220] The feedback and/or instructions provided by system 200 may optionally
include information regarding possible causes for interference or degradations of the

collected physiclogical data. The feedback and/or instructions provided by system
200 may optionaily include information regarding actions which may be taken by a
user of the system in order to overcome such interferences or possible causes for

degradations of the collected physiclogical dat

Q)

[00221] In another example, processor 220 may use the guality score in order to

process the collected physiological data, and to generate analysis source data which

is more suitable for analysis of the physiclogical process. For exampie, the analysis

o

source data may omit parts of the coll

D
3

{7\

cted physiological data which are less suitable
for analysis of the specific physioclogical process {e.g. heart beating, breathing). A
another exampile, the analysis source data may be processed to reduce the relative
effect of other contributors to the coliected physiclogical data, etc. It is to be noted
that the analysis source data can be data that enables diagnosis of the physiclogical
process {diagnosis-enabling data).

[00222] While not necessarily so, processor 220 may also be configured to

automatically analyze the physiclogical process, based on the analysis scurce data.
The results of such an analysis may be displayed to the user, stored in a memory of
systemn 200, and/or transmitted to a remote system {e.g. a server, a doctor station,

tc.).

t“i)

[00223] While not necessarily so, systemn 200 may be designed to be operated by a

;

non-redical practitioner, or a non-professional operator {or a semi-professional

\

operator}, such as the patient herself, a family member of the patient, or another
operator which is not specifically trained to undertake the respective one or more

physiclogical measurements offered by the systern.

S
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[00224] While not necessarily so, system 200 may be a standalone unit which
includes a rigid casing 260 in which processor 220, power assembly 250 and other

o
H
H

components are included. The standalone unit {if so implernented) may alse include

aslements residing {partly or wholly) outside the casing, such as cables, electrodes,

[00225] Rigid casing 260 may encompass ane or more physiological sensors 210, but

~

one or more physiological sensors 210 may also be external to casing 260. It is noted
that optionally, system 200 may utilize one or more external physiological sensors
210 which are not ghysically connected to processor 220. Such a physiological sensor
210 may evenr be a part of another system. For example, the microphone of 2
smartphone with which systermn 200 have established a cornmunication channel may
serve as a physiclogical sensor 210, However, optionally all of the one or more

sensors 210 utilized by system 200 are parts of a single unit.

[00226] Systern 200 can include one or more physioiogical senscrs 210, each of
which is operable to collect physiological data from a patient. The ghysiciogical data
may be collected directly from the body of the patient, but may also be processed
during the coliection process. For example, an audio signal may pass through a
low-pass, band-pass, or high-pass filters. In another example, a photo or video signal

may be corrected for lighting or contrast level,

T

[Q0227] it is noted that if systern 200 includes more than one physiological sensor
210, the plurality of physiclogical sensors 210 may be ali of the same kinds {e.g. two
microphones), or of two or more kinds {e.g. a microphone, a temperature sensor and

a camera). Different physiological sensors 210 may operate together in unison for

&

collecting data relating to a single physiological process (e.g. coliecting both video

and femperature measurements relating to the ear canal, or measuring sound

signals by two microphones), but this is not necessarily so.

[00228] it is noted that the physiological data may be collected by physiological

sensor 210 from different parts of the body of the patient — depending on the type
A

of physiological sensor {e.g. cameara, microphone, EEG, thermometer, etc.), on the

purpose of physiological examination (e.g. diagnosis of a medical condition,
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auscultating the heart, auscultating the lungs, monitoring a development of a skin

—r

mole over time, etc.), etc. The examined body location may be a superficial location
on the body of the patient {i.e. on the skin, or otherwise on one or more external
featuras of the body, such as the eyes, the fingernails, etc} or internal {e.g. heart,

lungs, bladder, etc.).

00229} Physiological sensor 210 may opgtionally be located complately outside the
body of the patient when acquiring the physiological data. In other situations, or
implementations, parts or whole of physiclogical sensor 210 may optionally enter
the body of the patient {e.g. 3 needle penetrating the skin and/or a blood vessel, a

sensor entering a body orifice such as the ear or the mouth, and so on}.

[00230] While not necessarily so, in some cases, at least one physiclogical sensor

210 of systern 200 is used at different times during a single physiological
measurement to collect physiological data from the body of the patient. The
physiclogical data may be coliected by one or more sensors. Collection by a plurality

r o H

of sensors — if implemented — may be executed in unison {e.g. a plurality of EEG

electrodes may provide information for cardiogram), and may also be executed by
uncoordinated sensors {e.g. measuring both temperature and video data inside the

ear canal).

[00231] The physiological data collected can result from the physiclogical process
{e.g. heartbeats, lungs breathing in and out), but aiso from additional sources. For
example, the additional sources may be cther physiological processes {e.g. blood
flowing in vessels, digestion, breathing, heartheats, etc.), ambient signals {e.g.
ambient sounds, lights, temperature, tc.), and 50 on. Ambient sounds can be sounds
that originate from one or moere of the following: people talking, wind tlowing, car
traffic noise, air-conditioning noise, dog barks, noises resulting from the operation of
systemn 200 {e.g. friction of the system 200 over the patient’s body or clothes), or any
other noise not ariginating from the ghysiological process.

[00232] Since the physiological data collected by system 200 is intended to be used
in analysis of the physiciogical process {e.g. for diagnosis of a3 medical condition of

the patient), the data resulting from the physiological process is, in most cases, more
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important than the data resulting from the additional sources, The relative parts of

the data resuiting from the physiological process and of the data resulting from other
sources in the collected physiological data may differ — and at some situations the
effect of the additional sources on the collected data signal may be larger than that

of the physiological process. This situation is dealt with by system 200, and especially

by processor 220, as discussed below.

00233} When analyzing a physiological process, the physiclogical data collected by
the one or more physiological sensors 210 is communicated to processor 200 during
the collection of the physiological data (i.e. some of the physiological data is
transferred to processor 220 — and it is processed by processor 220 — before the las

; \

of the physiclogical data is collected). In such cases, t a plurality of different times

during the physiological measurement (Le. in real time or near real time, in parallel

with the collection), processor 220 can be configured to perform the following:

a. identify parts of the physiciogical data resuiting from the physiologicai

process,

Based on the physiological data and on results of the identification,

o

determine for the physiclogical data a many-valued quality score
indicative of a suitability of the physiclogical data for the analysis of the

physiological process;

c. Following that, provide, by a tangible user interface, many-valued
guality-feedback information which is based on the many-valued quality

score,

[00234] After the end of the measurement {or, optionally, before the measuremeant

ends}, processor 220 may opticnally generate the analysis source data based on at
least one of the many-valued quality scores, and on the physiclogical data obtained
at at least one of the plurality of different times. In the following paragraphs, more
details will be provided with respect to any one of those operations {discussed in the
previous paragraph and in this one) which processor 220 can he operable and

configured to execute.
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[00235] As mentioned above, processor 220 identifies parts of the physiological data
which result from the physiological process. This may be done by different types of
algorithms and/or electric circuits {(including digital signal processing and/or analog
signal processing). 1t is noted that the identification of the parts of the physiclogical

ult from the physiological process may include identifying the

data which res
physiciogical process {e.g. heartbeats} but may additionally, or alternatively, include
{in addition or instead) identifying other parts of the physiological data {e.g. other
physiclogical processes such as breathing, ambient signals {e.g. ambient noise, etc.),
etc.). The identification of other parts of the physiological data {which do not result
from the physiclogical process) may be used to eliminate such part and/or to assist
in identifying the parts of the physiclogical data which result from the physiological
process. it is to be noted that identification of other parts of the physiological data
{which do not result from the physiclogical process) may additionally, or
atternatively, be used for identifying a source of interference (e.g. the source of the
cther parts of the physiological data) and providing the user with instructions for

reducing, or eliminating, such interference, as further detailed herein.

=3

[00236] it is noted that the term "part” with respect to parts of the physiological
data may refer to different types of parts in different implementations of the
presently disclosed subject matter. For example, different parts of the physiological
data may be distinguished from one another using any combination of any one or
more of the following — by time, by frequency, by temporal and/or freguency

pattern, etc.

[00237] Processor 220 can also be operable to determine at different times during
the physiclogical measurement, based on the physiclogical data and on results of the
identification, a many-valued gquality score indicative of a suitability of the

£
H

physiciogical data

or the analysis of the physiological process.

[00238] The term "many-valued score” {e.g. "many-valued quality score”) means

that the value of the score has more than two options (i.e. it is not a constant and

>
a
—t

\
o

binary value}. A many-valued score describes more than two states {eg. 1 or G,

pass or fail, etc). It s noted that the many-valued quality score may be discrete or
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continuous, and may have a predefined set of optional values, but this is not

necessarily so. For example, the many-valued quality score determined by processor
220 may be an integer between 1 and 5, an integer between 1 and 10, a decimal
. F e A

number between § and 100, one of several descriptive words/phrases {e.g. "good”,

“medium”, low™, and "fail™), and so on.

[00239] The "Results of the Iidentification” {(based on which processor 220

determines the many-valued guality score) refers to the information generated by

processor 220 during the identification of the parts of the physiclogical data which
result from the physiological process. The "resuits of the identification” indicate
which parts of the physiological data result from the physiological process {and

possibly also which parts of the physiological data do not result from the
physiological process).

ificantly, the many-valued quality scores determined by processor 220

are indicative of a suitability of the physiclogical data for the analysis of the specific
physiclogical process {e.g. for diagnosing a specific medical condition of the patient).
General gquality scores may be used to describe the general quality of the signal (e.g.
volume level, overall luminance of the picture, signal to noise ratic). However, such
general guality scores do not provide sufficient information for assessing the
suitability of the physiclogical data for the analysis of any specific physiclogical

process {e.g. for diagnosing any specific medical condition of the patient).

[00241] For example — an image collected by a camera may be very detailed, weli
lighted and focused — but if it does not capture a good view on the tonsils — it cannot

be used to assess the condition of the tonsils {e.g. in order to identify throat
diseases). The many-valued guality score determined by processor 220 in such a case
may further depend, for example, on the refative portion of the tonsils shown in the

image (based on image processing of the image), on the focus on the tonsils {hasaed
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on respective image processing), on the color correctness of the
on.
[00242] The many-valued guality score for image or video may take into account, for

exampie, a degree of an object associated with the physiclogical process {e.g. tonsils,
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mole, or eardrum) being located within the field-of-view {(FOV) (e.g. what portion of
the tonsiis/mole/eardrum/ete. is visible in the image/video) and a degree of the
object being in focus. Additional factors may include, for example, that the
image/video of the object is sufficiently stable, well lighted, in the correct distance,

visible for sufficient time duration, etc.

[00243] in another example, a sound sample collected by a digital stethoscope may
collect g high volume low noise signal — but this signal may be a good quality signal of

another physiological process or even of ambient sound {e.g. other people talking in

5

the room, or even the patient herself talking, friction of the system 200 over the

kY

patient’s bhody or clothes, etc). Such a signal may not be useful, for example, for

-
I
{

analysis of the breathing and of the condition of the lungs. The many-valued guality

score determined by processor 220 in such a case may further depend, for example,
on identification of rhythmical {or arbythmical) breathing patterns, of ramoving
identifiable heartbeats sounds from the signal of the physiological data, and so on.
The many-vaiued gquality score for audio signal may include, for example, identifying
that the relevant parts of the signal {i.e. which capture the physiciogical process) are
of sufficient time duration, have enough amplitude ratio with respect to other parts

of the signal {e.g. noise or ather sources), and so on.

[00244] Processor 220 may be configured in different ways to determine the many-

valued quality score based on the physiclogical data and on results of the

-

identification. Especially, processor 220 may he configured to determine the many-
valued guality score based on parts of the physiolegical data which it identified as
resulting from the physiciogical process (one or more of these parts), and optionally

aiso on other parts of the physiological data {e.g. on parts of the physiclogical data

£

which processor 220 identified as resulting from other processes, from ambient
signals, or generally from cther scurces).

[00245] Some examples of ways in which the resuits of the identification and the
physiological data itself may be used by processor 220 for the determining of the

any-valued quality scores are:
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a. The many-valued quality score may be determined based on the
magnitude {e.g. amplitude) of parts of the physiclogical data determined
to result from the physioclogical process;

b. The many-vaiued guality score may be determined based on a ratio
between parts of the physiclogical data determined to resuit from the
physiciogical process and other parts of the ghysiological data;

c. The many-valued quality score may be determined based on a ratio

between magnitudes of parts of the physiclogical data determined to
result from the physiclogical process and magnitudes of other parts of

the physiological data;

d. The many-vaiued quality score may be determined based on cumulative

amount of parts of the physiclogical data determined to result from the

physiological process {e.g. enough times in which data resulting from the

physiclogical process is of sufficient quality);

e. In cases where the physiclogical data is an image or a video stream, the
many-valued quality score may be determined based on visibility of a
certain organ within the physiological data or a relative portion of such
organ within the physiological data {e.g. the more such organ is visible
within the physiological data — the higher the grade), or existence of one

or more specific markers {natural and/or artificial} within  the

physiclogical data, etc.

[00246] it is noted that processor 220 may be operable to determine many-valued
guality scores of more than one type — either for analysis of different physiological
processes, or for analysis by different entities. For example, one type of quality score
may be used if the analysis is intended to be executed by a human physician, while
another type of quality score may be used if the signal {the physiclogical data or part
thereof) is intended to be analyzed by a dedicated computerized system. It is noted

that the different types of quality scores are used {and hence also selected during o
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prior to) during the time of measuring the physiclogical data — e.g. in order to enable
the collection of data which is useful for analysis by the specific analyzing or
diagnosing entity and/or for analysis or diagnosis of a preselected physiological
process. Several degrees of quality levels or scales may be used by processor 220 and

by other components of system 200.

[00247] Processor 220 can be further configured to provide (at different times

during the ghysiclogical measurement} a many-valued quality-feedback information

which is based on the quality score. Since the many-valued quality-feedback
information is based on the many-valued gquality score, the many-vaiued quality-

feedback information is also indicative of the suitability of the physiological data for

the analysis of the physiclogical process.

[00248] The many-valued quality-feedhack information may be identical to a many-
valued guality score determined by processer 220, or otherwise based on such value
{many-vaiued guality score). For example, processor 220 may determine at one point

in time a decimal value tetween .01 and 100.00 as a many-valued quality score, but

emitting diodes) scale, where the number of it LEDs indicate the quality level of the
obtained physiclogical data for which the many-valued quality score was determined
{i.e. the suitability of the collected data for analysis of the physiological process).
[00249] Processor 220 provides the many-valued quality-feedback information using
tangible user interface 230 (also referred to as Ul 230) of system 200. Different kinds
of user interfaces 230 may be used for the providing of the many-valued quality-
feedback information. in some cases, the user interface 230 can he part of a
handheid medical device operated by the user (e.g. a display, a speaker, one or more
vibrating elements, a group of LEDs, etc)). Additionally, or alternatively, the user
interface 230 can be external to a handheld medical device operated by the user,
such as an external display, an output means of a smartphone {a smartphone display,
speaker, vibrating elements, etc.} or another computer {(where the information can
be provided on a user interface of that computer) and so on {in such cases, the

many-valued guality-feedback information can be provided to such external use
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interface via a wired/wireless connection). It is noted that Ul 230 may optionally be
used to provide additional information to a user of systern 200, whether originating
from processar 220 or not. For example, U1 230 may optionally additionally provide
instructions for how to change measurement for improving quality of the
measurement, for indicating an end of measurement {or measurement part, e.g.
moving to another location on the body to continue the measurement) and so on.
Such additional information may optionally be provided by Ut 230 during the
examination, on not only after it concludes. However, it is not necessary that any
information {whether the many-valued quality-feedback information or any other
information provided by Ul 230) would ke provided at all times {or at any specific

time} throughout the examination.

N2
N2

[00250] Optionally, processor

G may be configured to generate the analysis
source data based on at least one of the many-valued guality scores and on the
physiological data obtained at at least one of the plurality of different times. For
example, processor 220 may choose to include in the analysis source data only
information from some of the measured moments {e.g. when the guality scores

indicated high quality} but not from other times. For example, processor 220 may

process the collected data to remove {or reduce) data which results from other

R

shysiological processes, from ambient signals, or from any other sources except the

i

physiological process which is intended for analysis. Other ways of generating the
analysis source data based on one or more of the quality scores and on the
physiclogical data, in order to generate analysis source data which is better suitable
for analysis of the specific physiological process, may also be used. It is noted that
other processing of the same physiological data would be implemented by processor
220 in order to generate analysis source data for analysis of ancther physiological
process. ft is noted that the analysis source data can be different than the
physiological data {e.g. it optionally contains less/other/additional data than the

physiciogical data, etc.).

[00251] Although reference was made to analysis of physiological processes, it is to

be noted that systern 200 can also be configured to operate on an instantaneously
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acquired physiciogical data, such as an image of the patient or a body part thereof, a
blood sample of the patient, or any other instantanecusly acquire physical data. iIn

such cases, the processor 220 can be configured to analyze the instantaneously
acquire physical data to determine presence of diagnosis-enabling data, as further
detailed herein. Diagnosis-enabling data is data that enables a diagnosing entity {e.g
a medical practitioner, a computerized diagnosis system, etc.), to later diagnose a

medical condition of the patient from which the instantaneously acquire physica

data originates. The processor 220 can be configured to provide the user of the
system 200 with feedback, e.g. in the form of an indication of presence/absence of

diagnosis-enabling data within the instantaneously acquire physiclogical data.

[00252] Fig. 2 is a functional block diagram illustrating an example of system 200, in
accordance with the presently disclosed subject matter. it is noted that systern 200
may include one or more ghysiological measurement sensors 210, as well as
additional components such as one or more of the following modules:
communication module 240 {enabling wired and/or wireless communication with

IaY

external devices), power source 250, casing 260, and sc on.

[00253] Few examples of physiclogical sensors 210 are illustrated in Fig. 2: camera
2171 {denoted CAM 211), two microphones 212 {denoted MIC 212}, Thermometer
213 {denoted TMP 213}, Cptionally camera 211 may be operable to capture visible
light, and to generate imagss based on light it captures. Camera 211 may also be
sensitive to other parts of the electromagnetic spectrum near the visible spectrum
{e.g. to infrared radiation, such as near iR radiation}, but this is not necessarily so. It
 combination of

is nevertheless noted that other types of sensors 210 and other

e

sensors 210 may be implemented, e.g. as discussed above in greater detail. For

O

example, the physiclogical sensors 210 can include blood pressure sensor/s e.g. for
measuring a blood pressure of the patient, one or more accelerometers for
measuring movements of the system 200, pressure sensors for determining an

amount of pressure exerted by the system 200 on the patient’s body, etc.

[00254] Fig. 3Ais a flow chart illustrating an example of method 500, | ordance

with the presently disclosed subject matter. Method 500 is a method for providing



WO 2017/195203 PCT/IL2017/050519

-48-

feedback indicative of a suitability of data, coliected during a physiological
measurement, for analysis of a physiological process of a body of a patient. Referring
to the examples set forth with respect to the previous drawings, methaod 500 may be
executed by systern 200. Any variation, combination or optional implementation
which is discussed with respect to systern 200 may be implemented, mutatis
mutandis, also with respect to method 500, Any variation, combination or optional

implementation which is discussed with respect to method 500 may be
implemented, mutatis mutandis, also with respect to system 200. As described
beiow in detail, method 500G may be used for preparing analysis scurce data for

analysis of a physiclogical process of a body of a patient.

[00255] it is noted that the patient and/or any other person or conductor of the
measurement does not necessarily have to be informed about the target of the
measurement, or which specific parameter it is intended to measure for further

analysis/diagnosis.

[00256] Stage 510 of method 500 is executed during a physiclogical measurement,

and includes executing on a processor at a plurality of different times during the

physiclogical measurement the stages 520, 530, 540 and 550 of method 500 at &

exarnples set forth with respect to the previous drawings, stage 510 {(or one or more

substages of which, including any combination of stages 520, 530, 540 and opticnally

g

also 550) may be executed by processor 220.

[00257] Stage 520 includes obtaining physiclogical data collected from the body of

s

the patient, the ghysiological data resuiting from: {a) the physiological process and

\

ISTH)

from (b} additional sources. As discussed with respect to system 200, the
physiclogical data coliected at stage 520 may be collected by one or more sensors.

[00258] It is noted that optionally, stage 520 may include obtaining physiclogica

data which is collected by physiclogical sensors which are not directly connected to

the unit which executes stage 520. For example, stage 520 {and optionaily the entire
stage 510} may optionally be executed by a processor of a smartphone or ancther

multi-purpose computer or a dedicated computer {e.g. a laptop computer, a server,



WO 2017/195203 PCT/IL2017/050519

- 49

O

a medical application computer, and so on), while the collection of the physiclogical

data is executed by a portable {optionally handheld) unit which is operated by the

patient or by someone in the vicinity of the patient {e.g. in a distance that enables
such person to manually operate the portable unit for acguiring the physiological
data).

[00259] Nevertheless, the collection of the physiclogical data may optionally be
executed by one or more physiological sensors which are connected to the processor
which executes stage 520 via a mechanical connection, a wired connection, a
wireless connection, and so on. Optionally, method 500 may include stage 505 of
collecting the physiological data from the body of the patient. Stage 505, if
implementad, is also executed at different times during the physiological
measurement. Referring to the examples set forth with respect to the previou
drawings, stage 505 may be executed by one or more sensors 210 and/or by one or

more external sensors.

100260} Stage 530 includes identifying parts of the physiclogical data resulting from
the physiclogical process. Additional information regarding how the identification
may be achieved are discussed with respect {o processor 220, ahove.

i/

[00261] Stage 530 may be executed using different types of algorithms and/or
electric circuits {including digital signal processing and/or analog signal processing). |

is noted that the identification of the parts of the physiological data which result
from the physiological process may include identifying the physiological process {e.g.
heartbeats) but may alsc include {in addition or instead) identifying other parts of
the physiological data (e.g. other physiological processes such as breathing, ambient

signails, etc.). The identification of cther parts of the physiological data {which do not
result from the physiological process) may be used to eliminate such part and/or to
assist in identifying the parts of the physiclogical data which result from the

physiological process.

[00262] it is

3
<
oF

fed that stage 530 may be based on identification of effects of a

plurality of different physiological processes on the physiclogical data. For example,
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stage 530 may include identifying in the sound sample of the physiological data both

the heartbeats and the sounds of the breathing.

[00263] As indicated herein, in some cases, the physiological data obtained at stage

520 can resuit from the physiclogical process and from additional scurces. In some
cases, the additional sources can include ambient signals. in such cases, the
physiciogical data can be analyzed for determining if the ambient signals exceed @

threshold, and if so — an alert can be provided to the user. In some cases, the
processor 220 can further provide the user with an indication of a cause of the

mbient sound {e.g. an indication that the ambient scund is people talking, an air

o3}

conditioner making noise, friction of the systern 200 over the patient’s body or
clothes, ete.). The cause of the ambient sound can be determined, for example, using
del-Frequency Cepstrum {(MFC), Short-Time Fourier Transform {STFT), or
other known statistical measures such as comparing the variance in both frequency

domain and time domain, generating Gaussian mixture model for voice and non-

voice, or other methods and/or techniques known in the art {e.g. SOHN, A statistical

model-based voice activity detection [EEE Signal Processing Letters { Volume:

PN

6, Issue: 1, Jan. 1999} or usage of “VOICEBOX” {Speech Processing Toolbox for
MATLAB} and/or other standard machine learning models {such as Support Vector
Machine {SVM) or other technigues). In some cases, the processor 220 can be
configured to identify ambient signal exceeding a threshold and alert the user before

obtaining the physiological data at stage 520.

[00264] Fig. 5 illustrates optional ways of implementing stage 530, in accordance
with examples of the presently disclose subject matter. Stage 530 may include any

combination of one or more of stages 531 through 538.

[00265] Stage 531 includes determining that the physiological data includes a signal
whose frequency pattern matches a frequency behavior of the physiological process.
Stage 531 may be executed based on predetermined parameters characterizing the
frequency behavior of the physiological process. The frequency may be a temporal
frequency {e.g. cycles per seconds), spatial frequency {e.g. cycles per millimeter), ora

combination of both. For example, repeating pattern created by the physiological
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process in the collected physiological data can be searched, for example detecting

o}

heart beats {as S1, 52} which has a typical repetitive nature, to detect that the

collected  physiological  data include diagnosis-enabling  data. Detection of this

phenomena can be made, for example, by training a classifier {based on positive and
1egative examples) to detect $1 and 52, Given an input signal, a multiscale sliding

window can be used for obtaining samples from the signal, that can be classified
using the classifier. Finally, the samples that vielded the K highest scores classified by
the classifier {if they're above a specific threshold) are cross correlated with the
whoie signal. Peaks in the cross-correlation results are indicative of the quality of the

heart signal.

[00266] Stage 537 includes determining that the physiclogical data includes a signal
whose amplitude pattern matches an amplitude behavior of the physiclogical
process. Stage 532 may be executed based on predetermined parameters
characterizing the amplitude behavior of the physiological process. The amplitude
pattern may be time dependent or not, frequency dependent or not, and so on.

[00267] Stage 533 includes determining that the physiological data includes a signal
that matches visual characteristics of the physiclogical process. Stage 533 may be
executed Dbased on predetermined parameters characterizing the visual
characteristics of the physiological process. The visual characteristics may relate, for

sernblance, characteristic lighting patterns, characteristic color

]

>
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patterns, characteristic contrast between parts, and so on. It is noted that the visual

characteristic may pertain to the visible spectrum, or to other parts of the

—)_

electromagnetic spectrum. It is noted that the visual characteristic may pertain to
the behavior of physiological body elernents of the patient under active lighting

provided by an artificial system, or under regular light.

[00268] Stage 534 includes determining that the physiological data includes a signal
that matches a characteristic response of the physiological process to induced
energy {(e.g. ultrasound waves, mechanical pressure, electric current, and so on).
Stage 534 may be cuted based on predstermined parameters characterizing such

a characteristic response of the physiological process.
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[00269] Stage 535 includes determining that the physiological data includes a signal

whose frequency pattern matches a frequency behavior of a known interference.

o
H
H

The term "known interference” pertains to another physiclogical process, to a known

ambient sound {e.g. characteristic noise of the sensor, of ambient environment, of

7

the voice of the patient, friction of the system 200 over the patient’s body or clothes,

1.}, or another known source of signal {e.g. compensating for lighting other than

T

P2

¢

that issued by the measuring systern). Stage 535 may be executed based on
predetermined parameters characterizing the frequency hehavior of the known
interference. The frequency may be a temporal frequency {e.g. cycles per seconds)

spatial frequency {e.g. cycles per millimeter), or a combination of both.

[00270] Stage 536 includes determining that the physiclogical data includes a signal
whose amplitude pattern matches an amplitude behavior of a known interference.
Stage 536 may be executed based on predetermined parameters characterizing the
amplitude behavior of the known interference. The amplitude pattern may be time

dependent or not, frequency dependent or not, and so on.

[00271] Stage 537 includes determining that the physiological data includes a signal
that matches visual characteristics of a known interference. Stage 537 may be
executed Dbased on predetermined parameters characterizing the visual
characteristics of the known interference. The visual characteristics may relate, for
example, to visual resemblance, characteristic lighting patterns, characteristic color

patterns, characteristic contrast between parts, and so on. It is noted that the visual

Qr

characteristic may pertain to the visible spectrum, or to other parts of the
electromagnetic spectrum. It is noted that the visual characteristic may pertain to
the visual behavior under active lighting provided by an artificial system, or under

O
regular light.
[00272] Stage 538 includes determining that the physiological data includes a signal
that matches a characteristic response of a known interference to induced energy
{e.g. ultrasound waves, mechanical pressure, electric current, and so on}. Stage 538

may be executed based on predetermined parameters characterizing such a

(93

characteristic response of the known interferance.
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[00273] it is to be noted that in some cases, various machine learning models {such
as Support Vector Machine {SVM) or other technigues) can be used for determining
presence of diagnosis-enabling data {e.g. existence of specific forms in an image (e.g

tonsil, tympanic membrane, body parts) or specific segments in audio {e.g. 81, 52 in

heart) within the physiclogical data.

[00274] it is to be noted that these stages are mere examples and many other ways

of implementing stage 530 are contemplated as well.

[00275] Reverting to Fig. 3A, stage 540 includes determining for the physiclogical

<

data, based on the ghysiclogical data and on results of the identification, a many-

valued guality score indicative of a suitability of the physiological data for the
analysis of the physioclogical process. Additional information regarding how the

o

ot

many-valued guality score may be determined are discussed above with respec

processor 226

[00276] The "Results of the identification" (based on which the many-valued quality
score is determined in stage 540)) refers to the information generated at stage 530

which indicate which parts of the physiological data result from the physiclogical
process {and possibly also which parts of the physiological data do not result from

the physiclogical process).

<

[00277] Optionally, the quality score (i.e. the many-value guality score) determined
for the physiclogical data at stage 540 may be different than any corresponding
value included in the analysis source data {i.e. it may be different than the amplitude,
the volume, etc., at the part of the physiological data for which the quality score is

i.e. the many-value quality score)

determined). Optionally, the guality score
determined for the physiciogical data at stage 540 may be different than any value

included in the analysis source data.

[00278] it should be noted that different types of guality scores may be determined
— a.g. scalar, vector, etc. Uptionaily, more than a single many-valuad guality score
may be determined for physiological data collected at any cne or more of the times.

by
H

The plurality of many-valued quality scores — if so determined — may be stored as a
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vector, as a plurality of variables, or in any other suitable way. Optionally, the
determining of stage 540 includes determining two or more many-valued guality
scores {(where each of the scores is many-valued, i.e. more than just pass/fail or

ogther binary representation}. The determining of a plurality of quality scores — if
implermented - may be executed for all of the physiclogical data collected
throughout the entire ghysiological measurement, but this is not necessarily 50.

[00279] The determining of the many-valuaed quality score in stage 540 may be
based on the physiological data and on resuits of the identification in different ways.
Especially, the many-valued quality score determined in stage 540 is based on parts
of the physiclogical data which were identified in stage 530 as resulting from the
physiclogical process {one or more of these parts), and may optionally be further
based on other parts of the physiological data {e.g. on parts identified in stage 530 as
resulting from other processes, from ambient signals, or generally from other

sources).

[00280] Some examples of ways in which the resuits of the identification and the

physiclogical data itself may be used in stage 540 are:

The many-valued quality score may be determined based on the

Qy

magnitude {e.g. amplitude) of parts of the physiclogical data determined

to result from the physiclogical process;

5

The many-vaiued quality score may be determined based on a ratio

between parts of the physiclogical data determined to resuit from the

physiological process and other parts of the physiological data;

]

c. The many-valued quality score may be determined based on a ratio

between magnitudes of parts of the physiological data determined to

resu

t from the physiclogical process and magnitudes of other parts of

the physiological data;

d. The many-valued gquality score may be determined based on cumulative

amount of parts of the physiclogical data determined to result from the
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Dysiol

ngical process {e.g. enough times in which data resuiting from the

physiclogical process is of sufficient quality);

e. In cases where the physiclogical data is an image or a video stream, the
many-valued quality score may be determined based on visibility of a
certain organ within the physiological data or a relative portion of such
organ within the physiological data {e.g. the more such organ is visible
within the physiological data — the higher the grade), or existence of one
or more specific markers {natural and/or artificial} within the

physiclogical data, etc.

[00281] The determining of the many-vaiued quality score may optionally be based
on a selection of a scoring scheme out of a plurality of predefined scoring schemes,
wherein each scoring scheme is associated with an analysis process for the

physiclogical process. For example, a certain sample {physiological data, e.g. video of

st

he ear canal} may be sufficient for preliminary analysis {e.g. determining colo

o]
]
h
o
)

3

canal or rupture of the eardrum) but not for detailed analysis (e.g. analyzing the
state of an ear fungus). Different guality scores can be given to the same sample,
based on a scoring scherne. Different scoring schemes may be used, for example, if
the collected physiclogical data should be used {eg. for analysis/diagnosis) by a
parson {e.g. a physician) or by a computerized system. The selaction of the scoring

scheme can be done during the physiological examination, or before it.

[00282] it is noted that the many-valued quality scores may be indicative of a degree
in which the patient follows instructions for physical activities. For example, during

<

auscultation of the lungs, the patient may be instructed o breath in different ways

{e.g. in, out, hold, deep, etc}, or to hold the sensor in a stable position over the

patient skin during the measurement in order to atternpt increasing the many-valued

"l)

\

guality score) when it is subsequently determined {e.g. at a second time later than a
first time for which a many-valued quality score was determined indicative of a
potential for improving the reading by implementing the instruction provided to the

user, the second time being after the patient starts acting according to the



WO 2017/195203 PCT/IL2017/050519

instruction). A many-valued quality score may be determined for physiological data

as an assessment of the degree to which the patient followed the instructions.

[00283] The many-valued guality score may be determined for physinlogical data
collacted by one or more sensors, based in part on physiclogical {or other} dats
collected by one or more other sensors. For example, blood pressure measurement
may te assigned a many-valued guality score which is also hased on an assessment
of the patient following her breath pattern instructions — which may be determined

by auscultation.

[00284] it is noted that optionally, the determining of the many-valued quality score
at stage 540 may be further based on data collected by non-physiclogical sensor of a
physiclogical measurement system which collected the physiological data. The
non-physiological sensor may optionally collect data relating to the environment
{e.g. microphone sampling ambient sound, light sensor measuring light level of
surrounding environment, ambient temperature thermometer, ambient humidity
level sensor, and so on). The non-ghysiological sensor may optionally collect data

relating to a state of the measuring systern which includes the physiological sensor
collecting the physiclogical data. For example, such non-physiclogical sensor may be
an inertia measurement unit {IMU} which measures movement of the sensor in one
or more dimensions {whether translation and/or rotation of the system). For
example, such non-physiclogical sensor may measure the temperature of the

measurement system (or specific part or parts thereof), the state of its subsystems,

O

00285] it is noted that the determining of the many-valuad guality score at stage
540 may also bhe implemented based only on the physiclogical data and on results of
the identification, without any additional data. it is noted that the determining of the
many-valued quality score at stage 540 may also be implemented based on the
physiciogical data and on resuits of the identification, without any additional
measurement data {(but possibly using sore other forms of data such as clock data,

\1(31
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[00286] Optionally, stage 540 may include determining the many-valued quality
score based on criteria determined by an expert {e.g. physician, technician} at a
rernote location. Optionally, the criteria may be determined by the expert {e.g.
physician, technician} during the physiological measurement, possibly based on data
previously collected at an earlier time of the physiological measurement. For

exampie, the expert may indicate points of interest (PO, such as specific locations in

the body, specific range of acoustic measurement data, and so on.

[00287] Stage 550 includes providing, by a tangible user interface, many-valued
guality-feedback information which is based on the quality score {which is, as
mentioned above, @ many-valued quality score}. Referring to the examples set forth
with respect to the previcus drawings, stage 550 may be executed by processor 220,

by Ut 230 or by a combination of both. It is noted that the tangible user interface of

0‘
r-*

&

stage 550 may be part of the same system to which the processor which executes
stage 550 helongs, but this is not necessarily so. For example, a portable hand-held
physiclogical monitoring unit may collect the physiological data and process it, and
then send the feedback information to be provided by ancther system {e.g. the Ul of

a smartphone of the patient, of another computer in the room, a wireless sgeaker,

[00288] The quality feedback information provided in stage 550 may be identical to
one or more of the quality scores determined in stage 540, or another information
based on such one or more guality score. Optionally, the quality feedback
information provided at stage 550 may be different than any corresponding value
included in the analysis source data (i.e. it may be different than the amplitude, the

volume, etc., at the part of the physiological data for which the quality score is
determined). Optionally, the quality feedback information provided at stage 550 may

be different than any value included in the analysis source data.

[00289] it is noted that optionaily, the physiclogical data is collected by a

physiological measurement device {e.g. system 200}, and the suitahility of the

physiclogical data changes as a resul

g

t of changes in operating of the physiological

measurement device by a user which perceives the quality feedback information
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presented by the tangible user interface. The quality of the physiological
measurement can be affected by changes to the process which are manifested by
the user {e.g. the patient or a person in its vicinity), which receives feedback and acts
upon it. The changes in operating of the physiological measurement device by the
user can include ane or more of: moving or readjusting the position/orientation of
the measurement unit (e.g. the sensor/s, or a unit comprising the sensors, used for
acquiring the physiclogical data), applying more pressure by the sensor/s on the
patient’s body, changing one or more measurement parameters, readjusting the
patient’s body position, breathing differently, replacing moduies {e.g. otoscope
specuium) of the measurement unit, or any other way discussed herein. it is noted
that in addition to the many-valued quality feedback information, additional
information may be provided fo the user, in order to improve the process of
measurement based on data which is already coliected and its suitability for analysis

of the specific physiological process.

[00290] it is noted that method 500 may include providing of additional information
using the Ul — to the patient and/or to a person/system which controls the

axamination ( fitis not the same pefsor“,

[00291] Referring to the example of Fig. 4 (which is a flow chart illustrating an
example of method 500, in accordance with the presently disclosed subject matter)
it is noted that stage 510 may also include stage 560 of presenting by the tangible
user interface instructions to a user for performing the physiological measuremeant.

o
18]

For example, stage 560 may include providing by the tangible Ul instructions for
modifying the procedure of physiological examination, where the instructions are

determined as part of method 500 based on one or more of the many-valued guality

SCores,

[00292] The feedback and/or instructions provided during method 500 may
optionally include information regarding possible causes for interference or

i
H
H

degradations of the collected physiological data. The feedhack and/or instructions

provided during method 500 may optionally include information regarding actions
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which may be taken by a user of the system in order to overcome such interferences
or possible causes for degradations of the collected physiclogical data.

[00293] Stage 560 may be preceded by stage 558 of processing one or more of the
many-valued quality scores for determining instructions for a person to modify the
process of physiological examination. Referring to the exampies set forth with

respect to the previous drawings, stage 558 may be executed by processor 220.

[00294] For example (referring to stages 558 and/or 560}, the instructions may
pertain to the positioning of the physiological sensor which collects the physiological
data, to the operational parameter of the measurement device {(e.g. system Z00)
and/or of the physiological sensor, to actions the patient should do {e.g. hold her
breath, cough, stand up and turn around, eic), to the environment {e.g. reduce
ambient sound/light}, and so on. The Ul may also be used as part of method 500 for
indicating an end of measurement — or of a stage or part of the measurement {e.g.
end of medical examination or end of a specific part of the medical examination in

case the medical examination has several parts, etc.).

[00295] it is noted that stages 558 and/or 560 may be carried out once during the
entire physiological measurement, or more than cnee. For example, instructions may
be generated only when the many-valued guality score falls below a predetermined
threshold, or falls below a predetermined threshold for a predetermined amount of

time.

[00296] Referring to stage 510 as a whole, it is noted that while each of the
substages of stage 510 are executed at different times during the physiological
measurement, the number of time each of the substages is not necessarily identical.

For example, stage 520 may be executed practically continuously {e.g. collecting 400

samples per second}, stage 530 may be executed at a lower rate {e.g. every second,

every 25 samples, etc.), stage 540 in yet another rate {e.g. every half a second), and

5o on. Fach substage of stage 510 {e.g. stage 530, 560, etc.} may be based on one
iteration of a previous substage, or on more than one iteration. it is noted that
different substages of stage 510 may be executed concurrently, but this is not

F‘GCCSJSI"I"’ so. For exan "'e ata xpecf time, a qu ual Ty score may he determined for
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physiclogical data collected a second ago, while new physiological data is being

?
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collected concurrently.

[00297] As discussed with respect to system 200 and to method 500, some actions
are executed at a plurality of times throughout the physiological measurement.
Optionally, that plurality of times may include at least a first time {e.g. a first moment
or a first span of time} and a second time {e.g. a second moment other than the firs

moment or a second span of time other than the first span of time). The second time
is later than the first time, however, in case of a first and & second span of time, the
first and second span of time can optionally partiaily overiap. Optionally, the
obtaining of the physiological data at the second time (e.g. at stage 520) is affected
by changes of the physiclogical measurement by the user as a result from providing
by the tangible user interface of the many-valued guality feedback information
resulting from rmany-valued determined for physiological data obtained at the first
time. The changes of the physiological measurement can include one or more of:
moving or readjusting the position/orientation of the measurement unit {e.g. the
sensor/s, or a unit comprising the sensors, used for acquiring the physiciogical data),
applying more gressure by the sensor/s on the patient’s body, changing one or more
measurement parameters, readjusting the patient’s boedy position, breathing
differently, avoiding friction of the system 200 over the patient’s body or clothes,
replacing modules {e.g. otoscope speculum) of the measurement unit, or any other
way discussed herein.

[00298] Fig. 3B is a flow chart illustrating an example of method 500, adapted for
preparing analysis source data for analysis of a pghysiological process of a body of a
patient, in accordance with the presently disclosed subject matter. Method 500 may
also include stage 590 which includes generating the analysis source data {which
includes at least diagnosis-enabling data) based on at least one of the many-valued
guality scores and based on the physiological data obtained at at least one of the
plurality of different times. Referring to the exampies set forth with respect to the

previous drawings, stage 590 may be executed by processor 220. It is noted that

stage 590 may also be executed by a processor of a separate system. Stage 590 may
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be executed after stage 510 is completely executed, or partly concurrently 1o stage

510. That is, part of the analysis source data may be generated before the collection
and/or processing of the physiclogical data at stage 510 are concluded — but this is

not necessarily so. Additional information regarding how the generation of the
analysis source data may be achisved are discussed with respect to processor 220,

ahove.

{00299} Referring tc stage 580, it is noted that optionally the generating of the

analysis source data may include compressing different parts of the physiological

data based on different many-valued quality scores determined for the different

U

5. in some cases, parts of the physiological data which were assigned a low-

guality score may be compressed using higher compression level {(and/or lower

"G.Q_G

reservation rate of compression) with respect to parts which received higher quality
scores. It is noted that some parts may be omitted from the analysis source data
aitogether {e.g. if their many-valued quality score indicates irrelevancy or
unsuitability for analysis — e.g. because the signal is of inferior guality, because it

does not include information of a relevant body part}.

[00300] Stage 590 may include generating analysis source data which includes
metadata that indicates times during the physiclogical measurement during which
measurements of higher quality where obtained. Examples of higher guality include

less noise, better ratio of the signal of the physiological process with respect to other

signals in the measurements, etc. Such metadata may include ranking for different

points in time, it may inciude indications of time durations {e.g. betwesn 551

seconds to 954 seconds into the measurement}) in which highest quality

measurements were obtained, and so on.

[00301] it is noted that the generating of the metadata for the analysis source data
may use parameters which are fime accumulated. For example, times during the

physiciogical measurement may be marked as being of high quality if there is

\

continuous measurement which qualify a certain condition {e.g. eardrum is visible)

7

for at least a predetermined duration {e.g. for at least 3 continuous seconds). For

example, times during the physiological measurement may be marked as being of
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high quality if there is accumulated measurement which qualify a certain condition
{e.g. heart sounds can be heard) for at least a predetermined accumulative duration

{e.g. for at least 10 seconds, not necessarily consecutive}.

[00302] Method 500 may also inciude optional stage 5100 of transmitting the
analysis source data {(including at least diagnosis-enabling data} to an external

system. The transmitting may include transmitting the analysis scurce data to a
system which will analyze the data, or to any other system {e.g. a storage server, for
later usel. The transmitting of stage 5100 may inciude transmitting the information

wirelessly, over cable connection, or in any other way.

[00303] Optionally, stage 5100 may include transmitting the analysis source data
which includes the compressed physiological data to the external system.

[00304] Optionally, method 500 may include stage 5110 of analyzing the
physiclogical process {e.g. diagnosing a medical condition of the patient based on the
physiclogical data relating to the physiological process), based on the analysis source
data. Referring to the exampies set forth with respect to the previous drawings,

stage 5110 may be executed by nrocessor 220.

[00305] As mentioned  above, sometimes the apparatus that collects the
physiciogical data can coliect physiological data intended to be used for analysis of
different physiclogical processes, or even for different types of analysis of a single
physioiogical process. Likewise, sometimes the apparatus which analyzes the
collected data {whether it is the same apparatus or not) is capable of analyzing -
using the collected data — different physiclogical process, or even apply different

form of analysis to a single physiological process.

[00306] In such cases, the determining of the many-valued quality score for the

Co

collected physiological data can depend on selection of which analysis is intended to

be executed. The determining of the many-valued quality score may optionally

further be bhased on parameters of an analysis procedure selected out of 3

predefined finite plurality of analysis procedures for analyzing the physiological data.
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[00307] The selection of which analysis process is the target of data collection
and/or the selection of parameters may be done by a person eperating the machine,
automatically {e.g. based on data of sensor, e.g. camera data may be used 1o
determine proximity to a specific organ, on which the selection may be based), or
received from an external system {e.g. a server, a physician’s station, and so on).

[00308] So, while the apparatus may collect physiological data which may be useful

£
H

also for other measurements and/or analysis processes, the scoring {the
determination of the many-valued quality score) may be determined based on the

goal of the specific measurement.

[00309] For example apparatus used in methed 500 {e.g. systern 200} may be

used at one time for auscultation of the heart {recording sounds originating from the

heart of the patient, where the operation of the heart is the monitored physiologica
process), and on another time for auscultation of the lungs {recording sounds

riginating from the iungs of the patient, where the operation of the lungs is the
monitored physiological process). The selection of what is the physiciogical process
and/or what sort of analysis the collected physiological data will be used for may be
made by a user, automatically, or by a remote system. it is noted that this selection
may change in different times.

[00310] itis noted that stage 590 is different than general-purgose noise reduction

at least in that it is specific for the preparation of high quality data for analysis of a

specific physiclogical process. A very clean signal may not contain enough
information which is relevant for anslysis of the specific physiclogical process, as
exemplified above. In compariscon, method 500 enables generation of the analysis
source data while monitoring the suitability of the coliected data for analysis of the
specific process, and making the required adjustments in order to make sure that the
analysis source data based on the collected data is suitable for this specific purpose -

i.e. that it includes diagnosis-enabling data.

[00311] Referring to method 500 as a whole, it is noted that optionaily, the

chbtaining {stage 520), identifying {(stages 530) and determining {stage 540} are
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obfaining (stage 520} may include measuring the physiological measurement by at
least one physiological sensor of the portable handheld physiclogical monitoring

device {stage 505, iflustrated as a separated stage as a matter of convenience). it is

o

noted that while all of those stages may be executed by the physiological
measurement device {whether portable or not} which collects the data, this is not
necessarily so — and some or all of these stages may also be executed on another
systern — e.g. a personal computer, a smartphone, a server, a remote computer {e.g

a physician's station), etc.

[00312] it is noted that optionally, the obtaining {520}, processing (530),

determining (540) and providing {850} are repeated for a plurality of successful

physiological measurements, while the determining includes different many-value
guality scores {Le. different quality assessments} to different successful physiological

measurements. A successful physiclogical measurement, for the context of the
present discussion, means a measurement which qualifies a predetermined
condition, which is sufficient for medical analysis/diagnosis {i.e. the measurement
includes diagnosis-enabling data) and which is saved and displaved to a user {eg. 3
physician). By giving different scores to different successful measurements — the
operator of the measurement has a chance to improve the quality of measurement,

to make it more efficient

'“D

{e.g. shorter), and s0 on. Giving feedback on quality and not

only on success/failure allows to educate the patient/operator.

[00313] Fig. 6 is a flow chart illustrating an example of method 500 in which the
determination of the many-valued quality scores are used for automatically
modifying acguisition parameters used in the acquisition of the physiclogical data, in

accordance with the presently disclosed subject matter.

[00314] Method 500 may therefore further inciude stage 570 of modifying cne or
more acquisition parameter of a physiological sensor which collects at least a part of
the measurement data, based on at least one of the quality scores. Referring to the
exarnples set forth with respect to the previous drawings, stage 570 may be
executed — or at least controlled — by processor 220. Referring to the examples set

forth with respect to the previous drawings, the acquisition parameters rmay be
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parameters of sensor 210 (and also, in some cases, of processor 220 or other
components of systerm 200).

[00315] Several non-limiting examples of acquisition parameters which can be
modified in stage 570 include:

I

a. Temporal parameters {e.g. acquisition frequency, sampling rate,

duration, timing, etc.);

b. Electrical parameters {resistance, applied current, voltage, etc);
c. Physical parameters {e.g. sampling temperature, etc.);

d. Camera parameters {e.g. lighting threshold, white balance, contrast,

focus, focal point, etc.);

e. Microphone parameters (e.g. frequency hased filtering such as high pass,
low pass, band pgass, band stop, etc, sampling volume, sampling

sensitivity, etc.);
f. Positioning parameters {moving with respect to the body, if possible);
g, Sensor salection {e.g. if two or more similar sensors are used);

Preprocessing parameters {e.g. parameters of noise-reduction sensitivity,

—

1C.);

i

'“D

. Andsoon.

{00316} it is noted that stage 570 may be carried cut once during the entire
physiciogical measurement, or more than once. For exampie, modification of

acquisition parameters may be required only when the many-vaiued quality score

rhreshold, or falls below a predetermined threshold for

ot

y
fails below a predetermined
a predetermined amount of time, consecutively or accumulatively. Optionally, stages
560 and 570 may be irnplemented synergistically. For example, modification of
acquisition parameters may be most effectively utilized if the user would move the

sensor; other changes by the user {(instructed or not) may require modification of

<

acguisition parameters.
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[00317] In addition to the many-valued quality score {or scores), the acqguisition

parareter may be modified in stage 570 based on additional factors — such as
patient parameters, sensor parameters, environment parameters, ete. The other

I3

parameters may be used for deterrination of the new acquisition parameter {e.g.
the new sampling frequency) and/or for determination of a guality score threshold
(or other criterion} for deciding when modification of the acguisitio ame

or other criterion) for deciding when modification of the ac 1 parameter is

required.

[00318] Optionally, the madifying of the acquisition parameter is executed further in
response to a medical condition of the patient. The medical condition {or more
generally — physiological condition of the patient] may be a prolonged condition
{such as body weight, diabetes, normal blood pressure, etc.), or a more transient

medical condition {e.g. iliness such as sour throat, fever ete.). For example, optimal

sound qguality for auscultation may depend on fat-concentrations in the patient.

[00319] Optionally, the modifying of the acquisition parameter is executed further
based on reference quality sceres, being quality scores determined with respect fo at
least one previous physiciogical measurement of the patient which occurred at a
previous date (i.e. different day). For example, if the same physiological examination
in a previous date for a specific patient achieved a quality score of 7 out of 10, the

acquisition parameters may be modified in order to achieve measurement of at least

similar quality. For another patient — where the best quality achieved in the past was

(_/_:

5 out of 10 {e.g. because of her weight, body fat or anxiety} — it may be useless 1o
attempt to achieve a higher level of measurement quality. The use of previous

guality scores as reference enables the system to keep improving its quality of

measurement, by using adagtable criterions.

[00320] Different acquisition parameters {and/or different ¢riterions for necessity of
modification) may be used for different patients. Optionally, the modifying of th

acguisition parameter is executed further in response to a quality criterion selected
for the patient by a medical professional {or by a computer, such as a processor of

the physiological measurement system). For example, with different patients,

different guality of images can even be achieved by doctors, let alone by the device.
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For example — optimal sound guality for hear exam and/or auscultation may depend
on fat-concentrations in the patient. For example, patients with known heart
condition may necessitate higher guality measurement in certain aspects, when

compared to patient with no heart history.

[00321] it is noted that similar criterions and considerations to those discussed

above with respect to stage 570 may ke used for issuing an instruction at stage 560.

tes of

)

[00322] Fig. 7 iliustrates optional stage 580 of method 500, according to examp
the presently disclosed subject matter. Stage 580 includes selecting, based on the
guality scores, a proper part of the physiclogical data collected during the
physiological measurement, and generating a ghysiological measurement preview

based on the proper part for presenting by a tangibie user interface {e.g. of a device

operated by a medical practitioner). The physiciogical measurement preview may te
part of the analysis source data {in which case stage 580 may be a part of stage 590),
but this is not necessarily so {in which case stage 580 is executed after some or all of
the instances of stage 544}, in some cases, the physiclogical measurement preview
can at least partially overiap to a given portion of the physiological data identified as
diagnosis-enabling data. The physiclogical measurement preview may include, for
example, one or few images, a short video clip, a thumbnail (static or dynamic}, a
short sound sarnple, and so on. It is noted that a proper part means a part but not all

{Ais a proper part of B if Als a part of B but 8 is not a part of A). Method 500 may

also include presenting the physiclogical measurement preview, but this is not

[0

(L
[0.0]
<

necessarily so. it is noted that stage may optionally be executed on another

b

system than the one exacuting other stages of method 500, such as a remote server.

[00323] Fig. 3C is a flowchart iliustrating an example of method 500, in accordance
with the presently disclosed subject matter. In the example of Fig. 3C, use is made of
several many-valued quality scores together in an accumuiative fashion. Each of the
optional stages 5120 and 5130 may be executed after stages 520, 530, 540 and 5

5

was executed multiple times.

[00324] Optional stage 5120 includes providing a success indication for the

physiclogical measurement in response to determining that an accumulative amount
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of times out of the plurality of different times for which the determined many-valued
guality score fulfilled a predetermined criterion exceeded a predetermined amount.

Referring to the examples set forth with respect to the previous drawings, stage

5120 may he executed by processor 220 and/or Ul 230,

[00325] Referring to processor 220, it is noted that optionally processor 220 may be
configured to selectively provide a success indication for the physiological
measurement in response to determining that an accumulative amount of times out

of the plurality of different times for which the determined many-valued gquality

Ly

core fuifilled a predetermined criterion exceeded a predetermined amount.

[00326] The success indication may be provided to the user using a user interface
{e.g. according to any of the Ul examples provided above}, to a processor of the
measurement systemn and/or to any other system. The success indication may
indicate that the physioiogical measurement was successful {i.e. that diagnosis

enabling data was obtained). Optionally, other indication may be used which

indicates a faliure of the physiological measurement.

[00327] For example, the success indication may be provided if the many-valued
guality scores determined for different consecutive times fulfilled a predetermined
criterion {e.g. exceeded a threshold) for a continucus time {e.g. the guality scores
exceaded a score of 6 out of 10 for at least 5 consecutive seconds). For example, the
success indication may be provided if the many-valued quality scores determined for
different times fulfilied a predetermined critericn {e.g. exceeded a threshold) for a
predetermined accumulative duration {e.g. the quality scores exceeded a score of &
out of 10 for at least 15 not necessarily consecutive seconds). For example, the
success indication may be provided if the many-valued quality scores determined for
different times fulfilled a predetermined criterion {e.g. exceeded a threshold) for a
predetermined number of consecutive, and optionally non-overlapping, durations

{e.g. the quality sco exceeded a = of 6 out of 10 for at least 5 consecutive

seconds at least 3 times).

[00328] Cptional stage 5130 includes stopping the physiclogical measurement in

response to determining that an accumulative amount of times out of the plurality of
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different times for which the determined many-valued gquality score fuifilied a
predetermined criterion exceeded a predetermined amount. Referring to the
exarnples set forth with respect to the previous drawings, stage 5120 may be
executed by processor 220 and/or Ul 230, Referring to the examples set forth with
respect to the previous drawings, stage 5130 may be executed by processor 220
{Referring to processor 220, it is noted that optionaily processor 220 may be
configured to stop the physiological measurement in response to determining tha

an accumulative amount of times out of the piurality of different times for which the
determined many-valued quality score fuifilied a predetermined criterion exceeded a

predetermined amount).

[00329] For example, the physiological measurernent may be stopped if the many-
valued quality scores determined for different consecutive times fulfilled a2
predetermined criterion {e.g. exceeded a threshoid) for a continuous time, or if the

many-valued quality scores determined for different times fulfilled a predetermined

it the many-valued gquality scores determined for different times fulfilled a
predetermined criterion {e.g. exceeded a threshold) for a predetermined number of

consecutive, and opticnally non-overiapping, durations.

[00330] it is noted that similar utilization of many-valued guality scores determined
for physiological measurements may be useful even without necessarily identifying
parts of the collected physiological data which originate from the physiological

process which is to be analyzed.

[00331] For example, ancther methed is hereby disclosed - a computer-
implemented method for providing feedback indicative of a suitability of data
collected during a physiological measurement for analysis of a physioiogical procass
of a body of a patient, which includes executing on a processor: {a) obtaining

physiological data collected from the body of the patient at a plurality of different

he physiological data resulting at least

ot
>

times during a physiological measurement,

o]

from the physiological process; (b} determining many-valued quality scores for the

physiciogical data collected at the pluraiity of different times; and (¢} selectively
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providing a success indication for the physiological measurement in response 1o

O..

etermining that an accurmulative amount of times, out of the plurality of different
times, for which the determined many-valued quality score fulfilled a predetermined

criterion exceeded a predetermined amount.

[00332] Stage {c) may be replaced (or joined) with a stage of selectively stopping the
physiclogical measurement in response to determining that an accumuiative amount
of times, out of the plurality of different times, for which the determined many-
valued quality score fulfilled a predetermined criterion exceeded a predetermined

amaount.,

[00333] This method may include any variation discussed with respect to method
500, mutatis mutandis, but it does not necessitate identifving parts of the

physiological data which result from the physiological process.

[00334] Likewise, a corresponding system may be disclosed, which does not
necessitate such identification of parts of the physiological data which result from
the physiclogical process. Such a system for physiclogical measurement of 3
physiological process of a body of a patient is hereby disclosed, including at least one
physiological sensor operable to collect, at a plurality of different times during a

physiological measurement, physiclogical data from the body of the patient, the

physiological data resulting at least from the physiological process; and a processor

operable to: {a} determine many-valued guality scores for the physiological data
collected at the plurality of different times, and (b} to selectively provide a success
indication for the physiological measurement in response to determining that an
accumulative amount of times, out of the piurality of different times, for which the

determined many-valued quality score fuilfilied a predetermined criterion exceeded a

predetermined amount.

[00335] The processor may be alternatively {or in addition} operable to: (&)
determine many-valued quality scores for the physiclogical data collected at the
pluraiity of different times, and {b) to selectively stop the physiological measurement

in response to determining that an accumulative amount of times, out of the
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plurality of different times, for which the determined many-valued quality score

fulfilled a predetermined criterion exceeded a predetermined amount.

'D
Co

[00336] This systern may include any variation discussed with respect to systern 200,
mutatis mutandis, but the processor does not necessarily have to be able to identify

parts of the ghysiciogical data which result from the ghysioiogical process.

[00337] Similarly, a non-transitory computer-readable medium for providing
feedback indicative of a suitability of data collected during a physiclogical
measurement for analysis of a physiological process of a body of a patient is hereby
described, including instructions stored thereon, that when executed on a processor,
perform on the processor at a plurality of different times during a physiological
measurement the steps of: (a) obtaining physiolegical data collected from the body
of the patient at a plurality of different times during a physiological measurement,
the physiclogical data resulting at least from the physiological process; (b)
determining many-valued quality scores for the physiological data collected at the
pluraiity of different times; and (c) selectively providing a success indication for the
physioclogical measurement in response to determining that an accumulative amount
of times, out of the plurality of different times, for which the determined many-
valued qguality score fulfilled a predetermined criterion exceeded a predetermined
aranount.

[00338] Stage (¢) may be replaced {or joined) with a stage of selectively stopping the
physiclogical measurement in response to determining that an accumulative amount
of times, out of the plurality of different times, for which the determined many-
valued quality score fulfilled a predetermined criterion exceeded a predetermined

arnount.

[00339] This non-transitory computer-readable medium may include any variation
discussed with respect to any non-transitory computer-readable medium discussed

helow, mutatis mutandis, but it dees not necessitate identifying parts of the

physiological data which result from the physiological process.



WO 2017/195203 PCT/IL2017/050519

-72-

[00340] Fig. 8 is a flow chart illustrating an example of method 800, in accordance
with the presently disclosed subject matter. Method 800 is a variation of method
500 for providing feedback indicative of a suitability of data collected during a
puirnonary auscuitation {lLe. recording of sounds from the iungsy for pulmonary

i.e. relating to the lungs} of a patient. The pulmonary analysis may be

’J"n

analysis
aimed, for example, to diagnose/assess a condition of the lungs of the patient, of her
ability to breath, of her breathing patterns, etc. Referring to the examples set forth
with respect to the previous drawings, method 800 may be executed by system 20

If optional stage 890 is implemented, method 800 may be used for preparing

auscuitation source data for the pulmonary analysis of the patient (for diagnosing a
medical condition relating to the lungs of the patient).

[00341] As method 800 is an implementation of method 500, details discussed
above with respect to stage 510 may be applied, mutatis mutandis, to stage 810,
details discussed above with respect to stage 520 may be applied, mutatis mutandis,

to stage 820, and so on.

[00342] In method 800, the physiological data is sound samples recorded from the
chest or back of the patient. For example, the sound samples may be collected by a
portable handheld device which includes a microphone and a processor, such as the

handheld medical devices produced by Tytocare LTD. Of Netanya, israel.

[00343] Optional stage 805 includes collecting a sound sample from the lungs area.

[00344] Stage 820 includes obtaining a sound sample from the lungs area, the sound
samnpie resulting from the breathing process, but optionaily from other sources as
well, such as heartbeats, ambient sounds, sampling noise, etc.

o

[00345] Stage 830 includes identifying parts of the sound sample resulting from the
breathing. Ways in which the identification may be used to distinguish between
sounds resulting from the breathing to sounds resulting from other sources were

discussed above.

[00346] Stage 840 includes determining for one or more of the sound samples,

based on one or mare of the sound samples and on results of the identification, a
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many-valued quality score indicative of a suitability of the sound sample(s) for

pulmonary analysis.

[00347] Stage 850 includes providing, by a tangible user interface, many-valued
guality-feedback information which is based on at least one of the many-valued

guality score.

[00348] Optional stage 890 includes generating auscultation source data for
pulmonary analysis based on one or maore of the sound samples and on at least one

-
H
H

of the many-valued quality scores. The auscultation source data includes at least

diagnosis-enabling data, enabling diagnosing a medical condition relating to the

[00349] Optional stage 860 includes presenting by the Ul instructions to a user for

performing the auscultation sampling process.

[00350] Optional stage 858 includes processing one or more of the many-valued

guality scores for determining instructions for a person to modify the auscultation

sampling process.

[00351] Optional stage 870 includes modifying one or more acquisition garameter of
the microphone which collects the sound samples, based on at least one of the

many-valued guality scores.

[00352] it is to be noted that the above method 800 may be implemented similarly
aiso on other auscultation types {e.pg. relating to the heart, howel sounds, etc.),

mutatis mutandis.

[00353] Fig. 9 is a flow chart illustrating an example of method 900, in accordance
with the presently disclosed subject matter. Method 900 is a method which may
optionally be implemented by the user which operates the physiological
sensor/measurement device used for the physiological measurement of method 500
and/or by the user operating system 200. Any detail discussed above with respect to

method 500 and/or to systern 200 may be applicable, mutatis mutandis, to method
900, where applicable. Method 200 may be executed by the patient whose body is

examined, or by another person {optionally a non-medical practitioner) in its vicinity.
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[00354] Stage 910 includes beginning a pghysiclogical measurement of a

i
H
H

physiological process using a physiological measurement unit. The physiological

o
H
H

measurement unit may be a handheld portable device, or a larger device. The

selection of the physiological measurement, the physiclogical process exarnined etc.
may be done by the patient, by the operator, by the measurement unit, by another
computer, or by a person at a remote location {e.g. a physician located in a remote

center). Stage 910 may include setting parameters for the measurament, but this is

not necessarily so.

[00355] At a plurality of different times during the physiclogical measurement
{dencted 920}, the user executes stage 930 followed by stage 940 and/or stage 950

<

foliowed by stage 9

[00356] Stage 930 includes receiving via a tangible user interface a many-valued
guality feedback information which is based on parts of physiological data collected
by the physiclegical measurement unit which result from the physiclogical process,
with lesser or no consideration of parts of the physiological data resulting from

sources other than the physiological process.

[00357] The many-valued guality feedback information may be presented in one or
maore of different ways, e.g. as discussed above — as a digital numeral display, as a
LED disglay, verbally, by non-speech audio, using vibration or other tactile

information, and so on.

[00358] Stage 940 includes modifying the way the physiclogical measurement unit
operates, based on the many-valued quality feedback information. The user can
modify the measurement in different ways, such as: moving or readjusting the
position/orientation  of the measurement unit, changing its measurement
pararmeters, readjusting her body position, breathing differently, replacing modules
{e.g. otoscope speculum) of the measurement unit, or any cother way discussed

above.

{00359} Stage 950 inciudes recaiving via a tangible user interface instructions for

nerforming the physiological measurement. The instructions are based on parts of



WO 2017/195203 PCT/IL2017/050519

- 75-

physiclogical data collected by the ghysiological measurement unit which resuit from

the physiclogical process, optionally with lesser or no consideration of parts of the

i
H
H

physiological data resulting from sources other than the physiclogical process. The
instructions may be presented to the user in one or more of different ways, e.g. as
discussed above — as a digital numeral display, as a LED display, verbally, by non-

speach audio, using vibration or other tactile information, and so on.
[00360] Stage 960 includes modifying the way the physiological measurement unit

operates, based on the instructions. The user can modify the measurement in

different ways, as discussed above with respect to stage 940.

[00361] Optional stage 970 includes receiving feedback information regarding the
guality of physiological measurement and possibly also of the way it was conducted

by the user.

[00362] By implementing method 900, the user can improve the quality of
physiological measurement to better suit to analysis of the ghysiological process, and
aiso to learn better how to operate the measurement unit, thereby improving also
the user’s skills for subsegquent physiclogical measurements (if any}.

[00363] Also, by receiving feedback on the quality of the measurement and its
suitability for analysis of the physiological process {during and/or after the conclusion
of measurement}, the user can generate a high-quality measurement which is
suitable for analysis without the intervention of a trained expert.

[00354] This greatly reduces the chance that when the analysis source data {based
on this physiclogical measurement} is ultimately analyzed {which may take longer

times, e.g. hours or even days and weeks), the data would not te of sufficient guality

for analysis {i.e. the analysis source data will not include diagnoesis-enabiing data).

[00365] Reverting to the examples of Figs. 1 and 2, it is noted that system 280 may
implement any of the variations discussed above with respect to methods 500 and
200, mutatis mutandis. While the description of system 200 below is not limited to
execution of method 500, it is hoped that it will be clearer after the detailed

discussion of method 500.
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[00366] System 200 is a system for preparing analysis source data for analysis of a
physiological process of a body of a patient. System 200 includes at least one
physiological sensor 210 which is operable to collect multiple times during 2

physiclogical measurement physiological data from the body of the patient, the

physiological data resulting from: {a} the physiological process and from {b)

7

additional sources.

[00367] Processor 220 is operable to execute at a piurality of different times during
a physiological measurement: (a) identifying parts of the physiological data resulting
from the physiciogical process; (b} based on the physiclogical data and on results of
the identification, determining for the physiciogical data a many-valued quality score
{i.e. more than 2 options) indicative of a suitability of the physiclogical data for the

analysis of the physiological process; and {¢) providing, by a tangible user interface

g

many-valued quality-feedback information which is based on the quality score.

[00368] Processor 220 is further operable to generate the analysis source data
based on physiciogical data coliected by the physiciogical sensor and on at least one

of the many-valued quality scores.

[00369] While not necessarily so, the quality scores determined by processor 220

may ke different than any value included in the analysis source data.

[00370] Optionally, processar 220 may te operable to identify the parts of the
physiciogical data which result from the ghysiological process based on identification

of effects of a plurality of different physiological processes on the physiclogical data.

[00371] System 2000 may include Ul 230 which may be operable to present
instructions to a user for performing the physiological measurement. In such a case,
processor 220 may cptionally determine {and possibly modify) the instructions based

on at least one of the many-valued guality scores.

[00372] Optionally, processor 220 is configured to determine at least one of the
many-valued quality scores further based on parameters of an analysis procedure
selected out of a predefined finite plurality of analysis procedures for analyzing the

physiclogical data.
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[00373] For example, system 200 may he used at one time for auscultation of the

heart, and on another time for auscultation of the lungs. Processor 220 in such case
can be configured to determine at least one of the many-valued guality scores based
on the type of auscultation. The selection of what is the physiological process and/or
what sort of analysis the collected physiological data will be used for may be made
by a user, automatically, or by a remote system. it is noted that this selection may

change in different times.

[00374] Optionally, processor 220 is further operable to select, based on the quality

scores, a proper part of the physiclogical data collected during the physiological
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measurement, an ical measurement preview based on the
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[00375] it is noted that processor 220 may determine different many-valued quality

scores for a piurality of different successful physiological measurements {examples

n 1

successtul" are discussed above with respect to

for the meaning of the ferm

method 500).

[00376] Optionally, a physiclogical sensor 210 out of the at least one physiclogical
sensor 210 may utilize for at least one of the measurements an acguisition

BN
H
H

pararneter that is based on at least one of the quality scores. This at lea e of the
guality scores is a many-valued quality score which was previously determined for
physiclogical data collected by the physiological sensor 210 during the same

physiclogical measurement.

[00377] Optionally, the aforementioned acquisition parameter is determined further
in response to a quality criterion selected for the patient by 2 medical professional.
[00378] Optionally, the aforernentioned acquisition parameter is determined further
in response to a medical condition of the patient.

[00379] Optionally, the aforementioned acquisition parameter is determined further

in response to guality scores determined with respect to at least one previous

physiciogical measurement which occurred at a previous time/date.
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[00380] Optionally, the many-valued quality scores are indicative of a degree in

which the patient follows instructions for physical activities,

f‘,

[00381] Optionally, processor 220 may be configured to determine the many-valued
guality scores based on a selection of a scoring scheme out of a plurality of
predefined scoring schemes, wherein each scoring scheme is associated with an

analysis process for the physiological process.

[00382] Optionally, processor 220 may be configured to compress, for the analysis
source data, different parts of the physiclogical data based on different many-valued

guality scores determined for the different parts. Optionally, communication module
240 may be operable to transmitting the analysis source data, which includes the

compressed physiological data, to an external system.

[00383] In some cases, parts of the physiological data which were assigned a low-
guality score may be compressed using higher compression level {and/or lower
preservation rate of compression) with respect to parts which received higher quality
scores. It is noted that some parts may be omitted from the analysis source data
aftogether {eg. if their many-valued guality score indicates irrelevancy or
unsuitability for analysis — e.g. because the signal is of inferior quality, because it

does not include information of a relevant body part).

[00384] Optionally, processor 220 may be configured to determine the many-valued
guality scores based on criteria determined by an expert at a remote location.

I

Optionally, the criteria may be determined by the expert {e.g. physician, technician)

during the physiclogical measurement, possibly based on data previously collected at
an earlier time of the physiological measurement. For example, the expert may
indicate points of interest (PO}, such as specific locations on the body, specific range

of acoustic measurement data, and so on.

[00385] It is noted that system 200 may optionally include one or more non-
physiciogical sensor {e.g. IMU, microphone, or other examples discussed above with
respect non-physiological sensors in method 500). Processor 220, in such a case, may

be configured to determine the many-valued quality score for at ieast one
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shysiclogical data further based on data collected by the at least one non-

physiclogical sensor.

g

[00386] It is noted that the determining of the many-valued quality scores by
processor 220 may also be based only on the ghysiological data and on results of the
identification, without any additional data. It is noted that the determining of the
many-valued guality scores by processer 228 may also be implemented based on the
physiological data and on resuits of the identification, without any additional

easurement data (but possibly using some other forms of data such as clock data,

etc.).

[00387] Any reference in the specification to method 500 or 800 should be applied
mutatis mutandis to a system capable of executing the respective method and

should be applied mutatis mutandis to a non-transitory computer readable medium
that storaes instructions that once executed by a computer result in the execution of

the method.

[00388] For example, a non-transitory computer-readable medium for providing
feedback indicative of a suitability of data collected during a physiclogical
measurement for is disclosed. The non-transitory computer-readable medium
including instructions stored thereon, that when executed on a processor, perform
the steps of:

a. executing at a piurality of different times during a physiclogical

measuremeant:

i. obtaining physiological data collected from the body of the

g

patient, the physiological data resulting from: (&) th

(]

physiclogical process and from (b} additional sources;

ii. identifying parts of the physiclogical data resuiting from the

physiological process;

iit. based on the physiological data and on results of the
identification, determining for the physiclogical data a many-

valued guality score indicative of a suitability of the
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physiclogical data for the analysis of the physiclogical process;
and

iv. providing, by a tangible user interface, many-valued quality-

feedback information which is based on the quality score; and

[00389] Optionally, the non-transifory computer-readable medium may further
include instructions stored thereon, that when executed on the processor, perform:
based on at least one of the many-valued quality scores, generating the analysis
source data based on the physiclogical data obtained at at least one of the plurality

of different times.

[00320] Optionally, the quality score may be different than any vaiue included in the
analysis source data.

[00391] Optionally, the identifying may be based on identification of effects of a

plurality of different physiological processes on the physiological data.

00392} Cptionally, the plurality of different times may include at least a first tims
and a second time which is later than the first time, and the obtaining of the
physiclogical data at the second time is affected by changes of the physiolegica
measurement by the user as a result from providing by the tangible user interface of

the many-valued quality feedhback information resulting from many-valued

determined for physiological data obtained at the first time.

[00393] Optionally, the physiological data may be collected by a physiologic
measurement device, and the suitability of the ghysiological data changes as a result
of changes in operating of the ghysiological measurement device by a user which

perceives the guality feedback information presented by the tangible user interface.

[00394] Optionally, the non-transifory computer-readable medium may further
include instructions stored thereon, that when executed on the processor, perform
presenting by the tangible user interface instructions to a user for performing the

physiological measurement.
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[00395] Optionally, the determining of the many-valued quality score may be furth
based on one or more parameters of an analysis procedure selected out of a

predefinad finite plurality of analysis procedures for analyzing the physiological data.

[00396] Cptionailly, the obtaining, identifying and determining may be executed by a
portabie handheld physiclogical monitoring device, wherein the obtaining includes
measuring the physiological measurement by at least one ghysiclogical sensor of the

portable handheld physiological monitoring device.

[00397] Optionally, the non-transitory computer-readable medium may further
include instructions stored thereon, that when executed on the processor, perform:
a. selecting, based on the quality scares, a proper part of the physiological

data collected during the physiclogical measurement, and

b. generating a physiclogical measurement preview based on the proper

part for presenting by a tangible user interface.

[00398] Cptionally, the non-transitory computer-readable medium may further
include instructions stored thereon, that when executed on the processcr, perform

modifying an acquisition parameter of a physiological sensor which coliects at least @

part of the measurement data based on at least one of the quality sc

[00399] Optionally, the modifying of the acquisition parameter may be executed

further in response to a quality criterion selected for the patient by a medical

L3

professional.

[00400] Cptionally, the modifying of the acquisition parameter may be executed
further in response to a medical condition of the patient.

[00401] Optionally, the modifying of the acquisition parameter may be executed
further in response to quality scores determined with respect to at least one
previous physiclogical measurement which occurred at a previous date.

00402} Cptionally, the many-vaiuad quality scores may be indicative of a degrea in

which the patient follows instructions for physical activities.
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[00403] Optionally, the determining of the many-valued quality score may be based
on a selection of a scoring scheme out of a plurality of predefined scoring schemes,

wherein each scoring scheme is associated with an analysis process for the

physiclogical process.

[00404] Optionally, the generating of the analysis source data may include
compressing different parts of the physiological data based on different many-valuad

guality scores determined for the different parts.

[00405] Optionally, the determining of the many-valued guality score for at least
one physiological data may further be based on data collected by nen-physiclogical
sensor of a physiclogical measurement system which collected the physiological
data.

[00406] Attention is now drawn to Fig. 10, a flowchart iflustrating an example of a
method 600, in accordance with the presently disclosed subject matter. Method 600
is a method for providing feedback indicative of presence/absence of diagnosis-
enabling data within physiological data collected from a body of a patient. Referring
to the examples set forth with respect to the previous drawings, method 600 may be
executed by system 200. Any variation, combination or optional implementation

which iz discussed with respect to system 200 rmay be implementad, mutatis

mutandis, also with respect to method 600. Any variation, combination or optiona

implementation which is discussed with respect to method 600 may be

implemented, mutatis mutandis, also with respect to system 200, Method 660 can

he executed by processor 200 in addition to, or instead of, method 500. In some
.

ases, method 600 can be executed as part of method 600.

[00407] Method 600 is executed during a physiological measurement, and includes
executing on a processor, once, or at a plurality of different times during the
physiological measurement, the stages 610 and 620, and optionally one or both
stages 630 and 640. it is to be noted that any one, or more {and optionaily all), of the

stages 610, 620, 630 and 640 can be executed by processor 220.
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[00408] Stage 510 includes obtaining physiclogical data collected from the body of
the patient during a medical examination of the patient. The physiological data can
e data obtained by an instantanecus measurement, or data obtained non-
instantaneously but during a certain geriod of time. In some cases, the physiological
data can be data resulting from: {a} a physiclogical process and from (b} additional
sources. As discussed with respect to system 200, the physiclogical data collected at
stage 610 may be collected by one or more sensors. The medical examination can be
conducted by a user using the one or more sensors. The user conducting the medical
examination is not necessarily a medical practitioner having formal medical training,

and in some cases, the user is not 2 medical practiticner.

[00409] Stage 620 includes analyzing the obtained physiciogical data to determine
presence of diagnosis-enabling data. Biagnosis-enabling data is data that enables a

diagnosing entity {such as a medical practiticner, a computerized diagnosis system,

noted that in order for

o
1]

o)

ot

etc.) to diagnose a medical condition of the patient. It is

a diagnosing entity to be able to diagnose based on the diagnosis-enabling data, the

C‘?_

diagnosis-enabling data is reqguired o be of a certain minimal quality, that enables

such diagnoesis.

[00410] it is to be noted that in some cases, the diagnosing entity performs the
diagnosis based on the diagnosis-enabling data at a later time, after exscution of
method 600. Therefore, it is desirable to verify that the obtained physiological data
comprises diagnosis-enabling data so that once the diagnosing entity performs the
diagnosis, it will have access to diagnosis-enabling data. Otherwise, the medical
examination of the patient {during which the physiclogical data is collected} will have
to be repeated in order to cbtain new or additional physiological data from the

patient’s body. This naturally reguires the availahility of the patient, and optionaily, if
the patient is not operating the sensor himself, also of a user operating the sensor. in
addition to the need ic repeat the medical examination, in case the physiological
data does not comprise diagnosis-enabling data, the diagnosing entity’s resources

are wasted, as it will attempt to diagnose a medical condition of the patient based on
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data that does not comprise diagnosis-enabling data, and therefor — it will fail,

prov ide a poor or an errgnaous C’ld&,l‘OS

[00411] it is to he noted that the determination whether the physiological data

includes diagnosis-enabling data can be performed utilizing any cne or more of the

subistages of stage 530, L.e. one or more of stages 531 through 538 detailed above. in
some cases, additional/alternative methods can be used to determine presence of
diagnosis-enabling data within the obtained physiclogical data. in more specific
cases, the determination can be made based on a many-vaiued quality score

determined based on the results of performance of the one or more substages of

1 such cases, the calculated

stage 530, as detailed above with respect to stage 540.
score may be reguired to exceed a certain threshold, that can optionally depend on
the specific medical examination conducted on the patient, and/or on the specific
patient’s characteristics, as detailed above, etc. In some cases, the analysis for

determining presence of diagnosis-enabling data is performed on those parts of the

physiclogical data identified as originating from the physiological process.

[00412] In a specific example, where the physiclogical data is audio data, the
determination whether the physiclogical data includes diagnosis-enabling data can
be performed as foliows: the physiological data can be converted to the frequency
domain. Then, it is weighted by the frequency, e.g. using an eqgual-loudnass curve
The energy of the weighted signal can then be calculated and converted to log-scale
after which it can be rescaled to match the number of options for values of the

many-valued quality sc

[00413] Stage 630 includes providing {e.g. by the processor 220} at least the

diagnosis-enabling data to the diagnosing entity, thereby enabling the diagnosing

entity to diagnose the medical condition of the patient, If the analysis shows that

m

diagrosis-enabling data exists within the obtained physiclogical data. Froviding t

-y
H

diagnosis-enabling data to the diagnosing entity can include transmitting th

0]

diagnosis-enabling data, via a network interface {whether wired or wireless), to a
separate device {e.g. a computerized workstation, a smartphone, a tablet, etc),

other than system 200, the separate device operated by a medical practitioner.



WO 2017/195203 PCT/IL2017/050519

-85 -
[00414] In some cases, the data provided at stage 630 includes the diagnosis-

enabling data, and additional data. In such cases, an indication of the location of the

<

diagnosis-enabling data within the data provided at stage 630 can be also provided.
For example, the entirety of the physiological data obtained at stage 610, including

the diagnosis-enabling data and additional data that is not diagnosis-enabling (e.g.
data having a poor quality}, can be provided at stage 630, and an indication about
the location {or a plurality of locations) of the diagnosis-enabling data within the
obtained physiological data can be provided so that the diagnesing entity can locate
the diagnosis-enabling data within the provided data (e.g. in order to save seek times

of seeking the data for the diagnosis-enabling data).

[00415] Stage 640 includes providing {e.g. by the processor 220} a user operating
the systern 200 {e.g. the patient or another non-medical practitioner such as a family
member of the patient), eg. using a user interface 230, with an indication of
presence/absence of diagnosis-enabling data within the obtained physiological data,
if and when the analysis of stage 620 shows that the physiological data comprises
diagnosis-enabling data. In some cases, the indication can be a V mark if diagnosis-
enabling data {or a sufficient amount thereot) is present and an X mark of diagnosis-

enabiing data is absent within the obtained physiological data.

[00416] As indicated herein, in some cases, the user interface 230 can be part of a
handheld medical device operated by the user {e.g. a display, a speaker, one or more
vibrating elements, a group of LEDs, etc). Additionally, or alternatively, the user
interface 230 can be external to a handheld medical device operated by the user,
such as an external display, an output means of a smartphone {a smartphone display,
speaker, vibrating elements, et} or another computer {where the information can

-

be provided on a user interface of that computer) and so on {in such cases, the
indication of presence/absence of diagnosis-enabling data within the obtained
physiological data can be provided to such external user interface via a

wired/wiraless connaction).

[004171 it is noted that Ul 230 may optionally be used to provide additional

information to a user of systerm 200, whether originating from processor 220 or not.
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For example, Ul 230 may optionally additionally provide instructions for how to
change measurement for improving quality of the measurement, for indicating an

end of measurement (or measurement part, e.g. moving to another location on the

hody to continue the measurement) and so on. Such additional information may

optionaily be provided by Ul 230 during the examination, and not only after it

concludes. However, it is not necessary that any information {whether the many-
valuad quality-feedback information or any other information provided by Ut 230)

would be provided at all times {or at any specific time) throughout the examination.

[00418] In some cases, the physiological data is obtained and analyzed in real-time
{e.g. immediately, or substantially immediately {e.g. within up to five seconds,
however this is a non-limiting example), after the physiological data is acquired by
the at least one physiological sensor 210} In some cases, the indication of presence

of diagnosis-enabling data within the obtained physiological data is also provided in
real-time {e.g. immediately, or substantially immediately {e.g. within up to five
seconds, however this is a non-limiting exampie)}, after detarmining that diagnosis-
enabling data exists within the obtained physiclogical data), thereby enabling the
user operating the system 200 tc determine when to stop performarnce of the
physiclogical examination of the patient. It is to be noted that in some cases the
indication of presence of diagnosis-enabling data within the obtained physiological
data can be provided at a certain point-in-time after the processor 220 determines
that diagnosis-enabling data exists within the obtained physiological data {e.g. up to
a few seconds or a few minutes later).

[00419] In those cases where the ghysiological data is obtained and analyzed in real-
time {e.g. immediately, or substantially immediataly, after the physiclogical data is
acquired by the at least one physiological sensor 210), the processor 220 can be
configured to provide the user, upon determining that the obtained physiologica
data comprises diagnosis-enabling data, with an instruction o spatially reposition
the sensor with respect fo the patient’s body in accordance with the medical

examination or in accordance with a subsequent medical examination defined by a
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pre-defined check plan {e.g. defining a certain sequence of one or more medical

examinations) of the patient.

[00420] Attention is drawn to Fig. 11, showing an illustration of a user interface
shown on a display of a medical practitioner system and enabling navigation to
Points of interest {POls) within physiological data obtained during a non-
instantaneous physiological measurement, in accordance with the presently

disciosed subject matter.

[00421] As indicated herein {e.g. with respect to stage 590, in some cases the

physiclogical data provided to a remote {e.g. the physiological measurement can be

conducted at a first geographical location and transmitted to a second geographica
location of the medical practitioner, the second geographical location can be remote
from the first geographical location, e.g. a different
street/city/province/country/ete.) medical practitioner {e.g. a ghysician, a technician,

r any other entity that is allowed to view the acquired physiological data, e.g. for
diagnosis purposes) may be accompanied by metadata indicative of specific portions
of the physiciogical data identified as diagnosis-enabling data (e.g. as they are more
suitable for analysis for the purpose of providing a diagnosis, as they are, for
example, of a higher quality than other portions of the physiclogical data not
identified as diagnosis-enabling data). Such metadata can be used in order to provide
the medical practitioner with the ability to navigate to those portions of the

physiological data that are identified as diagnosis-enabling data. It is to be noted in

-4

this respect that the need to navigate the physiclogical data arises in those cases

c

where the physiclogical data is obtained during a non-instantaneous physiological
measurement, i.e. a physiological measurement acquired over a certain non-
instantaneous pericd of time, and not at a specific instantaneous point in time. in
some cases, the period of time can be a period of more than ten seconds, more than
one minute, etc.

;

[00422] it is to be noted that in some cases the physiological data {comprised in one

\

or more files, such as video and/or audio files) can include data acguired over a long

<

period of time, where only a certain smaller amount of the data is diagnosis-enabling
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data. Using the metadata indicative of specific portions of the physiclogical data
identified as diagnosis-enabling data enables saving time of a medical practitioner
analyzing the data, by enabling him o relate only to those portions of the

physiclogical data identified as diagnosis-enabling data. In some cases, the portions

S

of the physiological data identified as diagnosis-enabling data can be less than 50%
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of the physiological data, or even less. Therefore, the time saving of

practiticner is substantial.

[00423] in the iilustrated example, an exemplary medical practitioner system display
110 is shown. The display 110 can be a computer display or any other display

{including a display of a smartphone, a tablet computer, or any other device

[00424] The physiological data can be an audio stream or a video stream. In such
cases, a video/audio player 120 may be displayed on the display 110, along with a
progress bar 130 associated with the video/audio stream being the physiological
data. The progress bar 130 enables navigating the video/audio stream to specific
points in time of the video/audio stream. The metadata indicative of specific portions
of the physiological data identified as diagnosis-enabling data can be used o provide

170

respective indications over the progress bar 130.

[00425] In the illustrated example, three portions of the physiclogical data are
identified as diagnosis-enabling data. Such portions can be marked by assigning a
certain color to those sections of the progress bar 130 associated with the portions
of the physiological data identified as diagnosis-enabling data. Additionally, or
aiternatively, flags may be provided on the display 110, each pointing at the
respective portion of the progress bar associated with the physiological data
identified as diagnosis-enabling data of the progress bar 130 {e.g. POl 1, POI 2, POI 3
shown in the iliustration). In some cases, the flags can point to a start location of the
respective portions, and optionally also to an end location of the respective portions

within the progress bar 130.

[00426] In addition to, or as an alternative for, the marking of specific portions of

the progress har, a graph {e.g. graph 132 shown in the figure) indicative of a relative
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guality of the physiological data over time can be displayed on the display 110 In

such cases, the metadata associated with the physiological data can include a

pluraiity of different times during the physiological measurement {during which the
physiological data is obtained). Each quality score can be indicative of a suitability of
the physiological data in the corresponding point-in-time for diagnosis by a medical
practiticner. The gragh 132 can be generated based on the plurality of quality scores,
and presenting it to the medical practitioner can enable the medical practitioner to
navigate to those parts of the ghysiological data that include diagnosis-enabling data
{or, at least, having a relatively higher quality than other parts of the physiologica
data).

[00427] In some cases, various navigation User Interface {Ul) elements 135 can be
displayed on the display, in addition to the progress bar 130. Such navigation Ul
elements 135 can enable a user of the system to quickly navigate hetween portions
of the physiclogical data identified as diagnosis-enabling data {e.g. POL 1, POI 2, POIL 3
shown in the illustration). In some c¢ases, the navigation Ul elements 135 can be
buttons enabling jumping to a next, or a previous PO! {being a portion portions of the
physiological data identified as diagnosis-enabling data), from any current {ocation
within the physiclogical data.

[00428] In some cases, the medical practitioner systern {not shown} can enable the
medical practitioner to communicate with another medical practitioner {e.g. an
expert of a certain type of disease, eic) for obtaining information therefrom. For this
purpose, the user interface provided to the medical practitioner on the display 110
can enable the medical practitioner to provide an indication of one or more specific
areas-of-interest {being certain partial portions of the physiclogical data) identified
by the medical practitioner, and the medical practitioner system can te configured

to send the physiclogical data, along with metadata indicative of the areas-of-

1

interest identified by the medical practiticner, o a second medical practitioner

system of a second medical practitioner. This can enable the second medical

practitioner system to mark the specific areas-of-interest marked by the medical
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practitioner on the second medical practitioner system’s display {e.g. on a progress
bar shown therein) for enabling the second medical practitioner to navigate to the
marked area-of-interest within the physiological data {in a similar manner to

navigating, by the medical practitioner, to those parts of the physiological data that

5

include diagnosis-enabling data).

L

[00429] In some cases, the medical practitioner system {not shown) can enable the
medical practitioner to store various metadata generated thereby, along with an
indication that such metadata was generated by the medical practitioner by which it
was generated. Such metadata can be stored for example on an Electronic Health
Record (EHR) associated with the patient from which the physiological data
originates. In some cases, the user interface provided to the medical practitioner on
the display 110 can enable the medical practitioner to provide an indication of one or

more specific areas-cf-interest {being certain partial portions of the physiological

H

data} identified by the medical practitioner, and the medical practitioner system can

be configured to store such indication as metadata associated with the physiological

data being disglayed to the medical practitioner

[00430] Fig. 12 shows a functional block diagram illustrating an exemplary medical

practitioner system, i

35

accordance with the presently disclosed subject matter.
Medical practitioner systermn 100 can comprise a processor 140, and a medical
practitioner system display 118, Medical practitioner system 100 can be 3

workstation, a smartphone, a tablet computer,

O

r any other device operated by a
medical practitioner, and having a display 110. The processor 140 can be configured
to control relevant medical gractitioner system 100 resources and to enable

operations related to the medical practitioner systern 100.

[00431] Aftention is drawn to Fig. 13, showing a flowchart illustrating one example
of a sequence of operations carried out for enabling navigation to Points/Areas of
Interest {POls) within physiological data obtained during a non-instantaneous
physiological measurement, in accordance with the presently disclosed subject

matter.

PCT/IL2017/050519
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[00432] Block 710 is @ method for displaying, on the display 110, a user interface
enabling navigation to Points/Areas of interest {POls) within physiological data
obtained during a non-instantanecus physiological measurement. The method of

block 710 can be executed by processor 140, executing steps 720 and 730.

[00433] Step 720 includes obtaining physiological data obtained during a non-
instantaneous physiclogical measurement, wherein the physiclogical data includes
one or mare first portions being identified as diagnosis-enabling data and at least

one second portion not being identified as diagnosis-enabling data.

[00434] Step 730 includes displaying, on the display 110, a user interface enabling a

medical practitioner to navigate through the physiological data, the user interface
including at least one indication of a location, of at least one corresponding first
portion of the first portions, within the obtained physiological data, enabling the user

to identify the iocation.

[00435] A visual illustration and further explanation about the user interface is
provided with reference to Fig. 11.

-

[00436] Turning to Fig. 14, there is shown a flowchart illustrating one example of a
sequence of operations carried out for providing a second medical practitioner with
physiclogical data and an indication of areas-of-interest for consideration, in

accordance with the presently disclosed subject matter.

[00437] Block 410 is a method for providing a second medical practitioner with
physiclogical data and an indication of areas-of-interest, within the physiological

data, for consideration. The method of block 410 can be executed by processor 140,

executing steps 420 and 430.

[00438] Step 420 includes receiving, from the medical practitioner, an indication of

an area-of-interest within the physiciogical data.

[00439] Step 430 includes sending the physiological data and the indication of the
area-of-interest toc a remote workstation operated by a second medical practitioner
thereby enabling the remote workstation to present the physiclogical data and the

indication of the area-of-interest to the second medical gractitioner for analysis
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purposes. In some cases, POls are displaved in a manner that enables determining
their origins {e.g. POIs generated by the system 200 are displayed in a first color,

POls gene

\”D

ted by a first medical practitioner are displayed in a second color, other

o

than the first color, PCI

o
6151

generated by a third medical practitioner are displayed in a
third color, other than the first and second colors, etc.). In some cases, the POIls can
he displayed in a manner that enables showing POIs generated by one or more
selected origins {e.g. the system 200, one or more selected medical practitioners), 50
that some POls associated with the physioiogical data are displayed to the second

medical practitioner, whereas some POls associated with the ghysiological data are

not displayed to the second medical practitioner.

[00440] Further explanation about the method of block 410 is provided with

[004413] Turning to Fig. 15, there is shown an illustration of another user interface
shown on @ display of & medical practitioner system and enabling a2 medical

practiticner to manage virtual visits of a plurality of patients, in accordance with the

presently disclosed subject matter.

[00442] In accordance with the presently disclosed subject matter, one or more
medical practitioners, can each be provided with one or more virtual patient visits. A
virtual patient visit includes providing the medical practitioner with information
about the patient, including physiological data acquired during a physiological
measurement. The physiclogical measurement can be performed utilizing system
200. As indicated herein, the diagnosing entity (e.g. the medical practitioner) can be
located remotely from the patient {e.g. the physicicgical measurement can be

conducted at a first geographical location and transmitted to a second geographical

location of the medical practitioner, the second geographical location can be remote
from the first geographical iocation, e.g. a different
street/city/province/country/etc.). in case two or more medical practitioners exist,
the medical practitioners {and the respective medical practitioner system 100
operated thereby) can be located rermotely from one another {e.g. in a different

roomy/street/city/province/country/etc.)
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[00443] in the iilustrated example, an exemplary medical practitioner system display
110 is shown. The display 110 can be a computer display or any other display
{including a display of a smartphone, a tablet computer, or any other device

operated by a medical practitioner).

[00444] The medical practitioner system 100 can generate a user interface on the
medical practitioner system display 110, and the user interface can inciude a patients
list 150, which is a queued list of patient visits. Each patient visit is associated with a
corresponding patient requesting medical diagnosis services, based on physiological
data acquired during physiclogical measurements taken from the body of the

corresponding patient, e g. using system 200.

[00445] In some cases, the patients list 150 can be ordered, optionally in a
descending order of guality scores determined for each patient visit. The quality
score for the patient visit can be a maximal quality score of cne or more
comprising physiological data acquired from the patient’s body during the

physiciogical measurements acquired for the patient visit {e.g. using system 200).

[00446] Upon a selection of a certain patient visit, from the patients list 150, the
user interface can provide the medical practitioner operating the medical
practitioner systerm 100, with a files list 160 comprising one or more files, each file

comprising physiological data acquired from the patient’s body during the

physiciogical measurements acquired for the patient visit {e.g. using systern 200).

[00447] in some cases, the files list 160 can be ordered, optionally in a descending
order of quality scores determined for each file. As indicated herein, the gquality
score {that can optionally be many-valued] is indicative of a suitability of the
ahysiological data {within the file) for the analysis of the specific physiological

process — and it can be calculated based at least on identification of parts of the

)

physiological data which result from the corresponding physiological process bein

o

measured. As quality scores are calculated at a plurality of times during a
physiological measurement, the quality score of each file can be the maximal quality
score calculated during the measurement during which the physiological data, for

which the quality score was calculated, was acquired.
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[00448] Upon selection of a specific file from the files list by the medical
practitioner, a video/audio player 120 may be displayed on the display 110, along
with a progress bar 130 associated with the video/audio stream being the
physiciogical data comprised within the specific selected file {that can be an audio
stream or a video stream}. The user interface shown in Fig. 15 can enable the
medical practitioner to perform any action detailed herein with reference to Fig.
for the selected file. This includes enabling the medical practitioner to navigate the
physiological data using user interface markings/grapghs determined in accordance
with metadata accompanying the ghysiological data comprised within the selected
file. This further includes enabling the medical practitioner to communicate with
another medical practitioner {e.g. an expert of a certain type of disease, etc.) for
obtaining information therefrom, while providing the other medical practitioner with

an indication of one or maore specific areas-of-interest to investigate.

“

[00449] Turning to Fig. 16, there is shown a flowchart illustrating one example of a
sequence of operations carried out for enabling a medical practitioner to manage
virtual visits of a plurality of patients, in accordance with the presently disclosed
subject matter.

[00450] Block 161 is @ method for enabling & medical practitioner to manage virtual

visits of a plurality of patients. The method of block 1610 can be executed by

processor 140, executing steps 1620, 1630, 1640 and 1650,

[00451] Step 1620 inciudes obtaining, for each patient of a plurality of patients, cne
or more files associated with the patient, each comprising physiclogicai data
acquired during a corresponding non-instantanecus physiological measurement for
analysis of a physiological process of the corresponding patient’s body, and each file
having a quality score indicative of a suitability of the physiological data comprised
therein for diagnosis by a medical practitioner.

IaY
18]

[00452] Step 1630 includes displaying, on the display 110, a patients list 150 being &
list of the patients, the list being ordered at least by a maximal quality score of the

files associated with the corresponding patient.
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[00453] Step 1640 includes displaying, upon selection of a given patient of the

patients list 150, on the display 110, a second list of the files {files list 160) associated

=)

with the given patient, and, for each of the files, the quality score thereaf,

[00454] Step 1650 inciudes displaying, upon selection of a given file of the files list
160 displayed on the display 110, a user interface enabling a medical practitioner to
navigate through the physiological data, the user interface inciuding at ieast one
indication of a location, of at least one corresponding first portion being identified as
diagrosis-enabling data, within the obtained physiclogical data, enabling the user to

identify the location.

[00455] Further explanation about the method of block 1610 is provided with
reference to Fig. 15. It is to be further noted that method of block 1610 can further

enable a medical practitioner to perform the method of block 410.

[00456] The presently disclosed subject matter may also be implemented by a
computer program for running on a computer system, af least including code parts
for performing steps of a method according to the invention when run on a
programmable apparatus, such as a computer systern or enabling a programmable

apparatus to perform functions of a device or system according to the invention

[00457] A computer program is a list of instructions such as a particular application
program and/or an operating system. The computer program may for instance
include one or more of: a subroutine, a function, a procedure, a method, an
implementation, an executable application, an applet, a serviet, a scurce code, code,
a shared library/dynamic load library and/or other sequence of instructions designed

for execution on a computer system,

[00458] The computer program may be stored internally on a non-transitory
computer readable medium. All or some of the computer program may be provided
on computer readable media permanently, removably or remotely coupled to an

information processing system. The computer readable media may inciude, for
exampie and without limitation, any number of the following: magnetic stocrage

media inciuding disk and tape storage media; optical storage media such as compact
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disk media {e.g., CD-ROM, CD-R, etc) and digital video disk storage media;
nonvolatile memory storage media including semiconductor-based memory units
such as FLASH memory, EEPROM, EPROM, ROM; ferromagnetic digital memories;

MRAM; volatile storage media including registers, buffers or caches, main memory,

[00459] A computer process typically includes an executing {running) program or
portion of a program, current program values and state information, and the
resources used by the operating system fo manage the execution of the process. An
operating system (OS) is the software that manages the sharing of the resources of a
computer and provides programmers with an interface used to access those

rescurces. An operating system processes system data and user input, and responds

(%1

by allocating and managing tasks and internal system resources as a service to user

and prograrns of the system.

[00460] The computer system may for instance include at least one processing unit,
ssociated memory and a number of input/output (I/O) devices. When executing the

computer program, the computer system processes information according to the

computer program and produces resultant output information via /0 devices.

[00461] In the foregoing specification, the presently disclosed subject matter has

beert described with reference to specific exampgles of embodiments. it will,
however, be evident that various modifications and changes may be made therein
without departing from the broader spirit and scope of the presently disclosed

subject matter as set forth in the appended claims.

[00462] The connections as discussed herein may be any type of connection suitable
to transfer signals from or to the respective nodes, units or devices, for example via
intermediate devices. Accordingly, unless implied or stated otherwise, the

j—
H
H

connections may for example be direct connections or indirect connections. The

o]
]

to being a single

connections may be illustrated or described in reference

connection, a plurality of connections, unidirectional connections, or pidirectiona

connections. However, different embodiments may vary the implementation of the

connections. For example, separate unidirectional connections may be used rather
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than bidirectional connections and vice versa. Also, plurality of connections may he
replaced with a single connection that transfers multiple signals serially or in a time
multiplexed manner. Likewise, single connections carrying multiple signals may be
separated out into various different connections carrying subsets of these signals.

-
H
H

Therefore, many options exist for transferring signals.

~<

[00463] However, other modifications, variations and alternatives are also possible.
The specifications and drawings are, accordingly, to be regarded in an illustrative

rather than in a restrictive sense.

[00464] While certain features of the presently disclosed subject matter have been
iflustrated and described herein, many modifications, substitutions, changes, and
equivalents will now occur to those of ardinary skill in the art. It is, therefore, to be
understood that the appended claims are intended to cover all such modifications

and changes as fall within the true spirit of the presently disciosed subject matter,

[00465] it will be appreciated that the embodiments described above are cited by
way of example, and various features thereof and combinations of these features

be varied and modified.

C}‘
f‘.\.v

can

[00466] While various embodiments have been shown, and described, it will be
understood that there is no intent to limit the presently disclosed subject matter by
such disclosure, but rather, it is intended to cover all modifications and alternate
constructions falling within the scope of the presently disclosed subject matter, as

defined in the appended claims.



WO 2017/195203 PCT/IL2017/050519

CLAIMS
What is claimed is:

1. Asystemn comprising a processor configured to:

obtain physiological data acquired during a medical examination of a patient’s
body, the medical examination being conducted by a user using a sensor, wherein
the user is not a medical practitioner;

walyze the obtained physiological data to determine presence of diagnosis-

nabiing data, wherein the diagnosis-enabling data enables a diagnosing entity o
later diagnose a medical condition of the patient; and

provide at least the diagnosis-enabling data, if present, to the diagnosing entity,
thereby enabling the diagnosing entity to diagnose the medical condition of the

patient.
2. The system of claim 1 wherein the diagnosing entity is a medical practitioner.

3. The systemn of claim 2, wherein the system further comprises a network
interface, and wherein the provide includes transmitting, via the network interface,
at least the diagnosis-enabling data to a separate device operated by the medical

practitioner.
4. The system of claim 3 wherein the network interface is wireless.

5. The system of claim 1 wherein the system and the sensor are comprised

within a handheld device operated by the user.

“
1
L

6. The system of claim 1 wherein the sensor is comprised within a handheld

device operated by the user and the system is external to the handheld device.

i F

7. The system of claim 1 wherein the obtain and the analyze are performed in
real-time during the medical examination and wherein the processor is further
configured to provide the user with an indication of presence of the diagne

enabling data if the analysis indicates that the diagnostics enabling data is present

within the physiological data.
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The system of claim 7, wherein the indication is one or more of the following:
{a} a visual indication provided via a user interface of a device operated by the user;

\

{b) a sound indication provided via a speaker of the device operated by the user; {¢) a

7

vibration indication provided via a vibrating element within the device operated by

H

the user.

9. The system of claim 8 wherein the device is a handheld device comprising the

sensor.

1¢. The system of claim 7 wherein the medical examination is a non-
instantaneous physiciogical measurement conducted over a continuous time period,
and wherein the processor is further configured to:

determine, at a plurality of points-in-time during the non-instantaneous
physiological measurement, a many-valued quality score indicative of a suitability of
the currently obtained physiological data for diagnosis by the diagnosing entity; and

provide the user with real-time many-valued quality-feedback information which

o8

is based on the corresponding determined many-vaiued quality score.

11.The system of claim 10 wherein the many-valued gquality-feedback

information is provided via a user interface of a device operated by the user.

[HEN

2. The system of claim 10 wherein the processor is further configured to
provide the user with instructions for improving the physiological data acguisition

i

upon the many-valued quality score being lower than a pre-defined threshold.

13. The system of claim 12 wherein the instructions are instructions for spatially

repositioning the sensor with respect to the patient’s body.

14. The system of claim 1 wherein the ghysiological data is raw data acquired by

the sensor.

15. The system of claim 1 wherein the sensor is an audio sensor and the

physiclogical data is an audio recording.
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16. The system of claim 1 wherein the sensor is a camera and the physiological

datais an image or a video recording.

17. The system of claim 1 wherein the processor is further configured to instruct
the user to re-acquire the physiclogical data using the sensor if no presence of

diagnosis-enabling data is determined.

18. The systern of claim 7, wherein the processor is configured

Q.
-
a
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provide a success indication for the physiclogical measurement in response to
determining that an accumulative amount of times cut of the plurality of different

times for which the determined many-valued quality score fulfilled a predetermined

criterion exceeded a predetermined amount.

18. The system of claim 7, wherein the processor is configured to stop the
physiological measurement in response to determining that an accurmulative amount

of tirmes out of the plurality of different times for which the determined many-valued

guality score fulfilled a predetermined criterion exceeded a predetermined amount.

20. The systemn of claim 1 wherein the physiological data inciudes (a) first data

resulting from a physiological process {b) second data resulting from additional

sources.

21. The system of claim 20 wherein the additional sources include ambient signal
and wherein the analyze includes identitying ambient signal and alerting the user if

the ambient signal exceeds a threshoid.

22. The system of claim 21 wherein the processor is further configured to

determine a cause of the ambient signal and provide the user with an indication of

the determined cause.

23. The system of claim 20 wherein the anaiyze includes identifying the first data

resulting from the physiclogical process.

24. The system of claim 21 wherein the analyze further includes determining

C
Q.
[}

presence of diagnosis-enabling data within the first data.
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25. The system of claim 1 wherein the provide includes providing at least part of
the obtainaed physiological data including the diagnosis-enabling data and additional
data, and wherein the processor is further configured to provide information
indicative of the location of the diagnosis-enabling data within the obtained

physiclogical data.

26. The system of claim 1 wherein the processor is further configured to instruct
the user to re-acquire the physiclogical data using the sensor if no presence of

diagnosis-enabling data is determined.

27. The systermn of claim 1 wherein the obtain and the analyze are performed in

-

real-time during the medical examination and wherein the processor is further
configured to provide the user with an instruction to spatiaily reposition the sensor

with respect to the patient’s body in accordance with the medical examination or i

=

accordance with a subseguent medical examination defined by a pre-defined check

plan of the patient.

“
1
L

28. The system of claim 1 wherein the processor is further configured to identify,
before obtaining the physiological data, an ambient signal and alert the user if the

ambient signal exceeds a threshold.

29. The systern of claim 1 wherein the diagnosing entity is located remotely from

the user and from the patient.

30. A method comprising:
obtaining, by a processor, physiclogical data acquired during a medical
exarnination of a patient’s body, the medical examination being conducted by a user

using a sensor, wherein the user is not a medical practitioner;

analyzing, by the processor, the obtained physiological data to determine
presence of diagnosis-enabling data, wherein the diagnosis-enabling data enables a

iagnosing entity to later diagnose a medical condition of the patient; an
diagnosing entity to later diagnose a medical condition of th ont; and

providing, by the processor, at least the diagnosis-enabling data, if present, to
the diagnosing entity, thereby enabling the diagnosing entity to diagnose the medical

condition of the patient.
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31. The method of claim 30 wherein the diagnosing entity is a medical

practitioner.

32. The method of claim 31, wherein the provide includes transmitting, via a

"1

etwork interface, at least the diagnosis-enabling data to a separate device operate
by the medical practitioner.

33. The method of claim 32 wherein the network interface is wireless.

34, The method of claim 30 wherein the processor and the sensor are comprised

within a handheld device operated by the user.

9]
f.f!
-
-

The method of claimm 30 wherein the sensor is comprised within a handheld

device operated by the user and the processor is external to the handheld device.

36. The method of claim 30 wherein the obtaining and the analyzing are
performed in real-time during the medical examination and whersin the mesthod
further comprises providing the user with an indication of presence of the diagnosis-
enabling data if the analyzing indicates that the diagnostics enabling data is present

within the physiclogical data.

d of claim 36, wherein the indication is one or more of the

~J
b
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following: (a) a visual indication provided via a user interface

O
“h

a device operatad by
the user; (b) a sound indication provided via a speaker of the device operated by the

user; {c} a vibration indication provided via a vibrating element within the devic

38. The method of claim 37 wherein the device is a handheld device comoprising

the sensor.

38 The method of claim 36 wherein the medical examination is a non-
instantaneous physiclogical measurement conducted over a continuous time period,
and wherein the method further comprises:

determining, by the processor, at a plurality of points-in-time during the non-

instantaneous physiological measurement, a many-valued quality score indicative of
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a suitability of the currently obtained physioiogical data for diagnosis by
diagnosing entity; and
providing the user with real-time many-valued quality-Teedback information

which is based on the corresponding determined many-valued guality score.

43, The method of claim 3% wherein the many-valued guality-feedback

information is provided via a user interface of a device operated by the user.

41. The method of claim 39 wherein the method further comprises providing the
user with instructions for improving the physiological data acquisition upon the

many-valued quality score being lower than a pre-defined threshold.

42, The method of claim 41 wherein the instructions are instructions for spatially

repositioning the sensor with respect to the patient’s body.

43. The method of claim 30 wherein the physiological data is raw data acquired

by the sensor.

44 The method of claim 30 wherein the sensor is an audio sensor and the

physiological data is an audio recording.

45, The method of claim 30 wherein the sensor is a camera and the physiclogical

data is an image or a video recording.

46. The method of claim 30, further comprising instructing the user to re-acguire

the physiclogical data using the sensor if no presence of diagnosis-enabling data is

determined.

47. The method of claim 39, further comprising selectively providing a sucgess
indication for the physiological measurement in response to determining that an
accumulative amount of times out of the plurality of different times for which the

determined many-valued quality score fulfilled a predetermined criterion exceeded a

predeterminad amount.

48.The method of claim 39, further comprising stopping the physiological

measurement in response to determining that an accumulative amount of times out
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of the plurality of different times for which the determined many-valued gquality

score fulfilled a predetermined criterion exceeded a predetermined armount.

s

he method of claim 30 wherein the physiclogical data inciudes (8} first data

0T
=+, |

resulting from a physiclogical process and {(b) second data resulting from additional

sSources.

50, The system of claim 49 whersin the additional sources include an ambient

signal and wherein the analyze includes identifying the ambient signal and alerting

the user if the ambient signal exceeds a threshold.

51. The systemn of claim 50 wherein the processor is further configured to
determine a cause of the ambient signal and provide the user with an indication of

the determined cause.

52. The method of claim 49 wherein the analyzing includes identifying the first

data resulting from the physiological process.

53. The method of ¢laim 52 wherein the analyzing further includes determining

presence of diagnosis-enabling data within the first data.

54, The method of claim 30 wherein the providing inciudes providing at least part
of the obtained physiclogical data including the diagnosis-enabling data and
additional data, and wherein the method further comprises providing information
indicative of the location of the diagnosis-enabling data within the obtained

physiclogical data.

55. The method of claim 30 further comprising instructing the user to re-acquire
the physiclogical data using the sensor if no presence of diagnosis-enabling data is

determined.

56. The method of claim 30 wherein the obtaining and the analyzing
performed in real-time during the medical examination and whereain the mathod
further comprises providing the user with an instruction to spatially reposition the

5L

sensor with respect to the patient’s body in accordance with the medical
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exarnination or in accordance with a subseguent medical examination defined by a

pre-defined check nlan of the patient.

57. The method of claim 30 further comprising identifying, before obtaining the
physiciogical data, an ambient signal and alert the user if the ambient signal exceeds

a threshold.

58. The method of claim 30 wherein the diagnosing entity is located remotely

from the user and from the patient.

59. A non-fransitory computer readable storage medium having computer
readable program code embodied therewith, the computer readable program code,
executable by at least one processor to perform a method comprising:

obtaining, by the processor, physiclogical data acquired during a medical
examination of a patient’s body, the medical examination being conducted by a user
using a sensor, wherein the user is not a medical practitioner;

analyzing, by the processor, the obtained physiclogical data to determine
presence of diagnosis-enabling data, wherein the diagnosis-enabling data enables
diagnosing entity to later diagnose a medical condition of the patient; and

providing, by the processor, at least the diagnosis-enabling data, if present, o

the diagnosing entity, thereby enabling the diagnosing entity to diagnose the medical

condition of the patient.

60. A systemn for ghysiological measurement of a physiclogical process of

“h
Qi
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ody
of a patient, the system comprising:

at least one physiclogical sensor operable to coliect multiple times during a
physiclogical measurement physiological data from the body of the patient, the
physiological data resulting from: (a} the physiological process and from (b)
additicnal sources; and

a processor operable to execute at a plurality of different times during a
physiclogical measurement:

identifying parts of the physiclogical data resulting from the physiological

process,
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based on the physiological data and on results of the identification,
determining for the physiclogical data a many-valued quality score indicative of a
suitability of the physiclogical data for analysis of the physiclogical process; and

providing, by a tangible user interface, many-valued gquality-feedback

information which is based on the many-valued quality score.

&1. The system according to claim 80, wherein the processor is further operable
to generate analysis source data for the analysis, based on physiclogical data
collected by the physiological sensor and on at least one of the many-valued guality

scores

62. The system according to claim 61, wherein the quality score is different than

any value comprised in the analysis source data.

63. The system according to claim 60, wherein the processor is operable to

identify the parts of the physiological data which result from the physiological

process based on identification of effects of a plurality of different physiologica

processes on the physiclogical data.

64. The system according to claim 60, wherein the user interface

]
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present instructions to a user for performing the physiological measurement,

one of the

e+

wherein the processor determines the instructions based on at leas

65. The systern according to claim 80, wherein the processor determines at least
one or the many-valued quality scores further based on parameters of an analysis

nrocedure selected out of a predefined finite plurality of analysis procedures for

analyzing the physiclogical data.

id

=
®

66. The system according to claim 60, wherein the systern is a portable handhe

physiological monitoring device.

67. The systern according to claim 60, wherein the physiclogical sensor utilizes

n parameter that is based on at

,-'

for at least one of the measurements an acquisi

least one of the quality scores.
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68. The system according to claim 67, wherein the acquisition parameter i
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~in response to a guality criterion selected for the patient by

a

medical professional.

£9. The systern according to claim 67, wherein the acquisition parameter is

&

determined further in response to a medical condition of the patient.

71y

-
ISR
.

he system according to claim 67, wherein the acguisition parameter is

determined further in response to quality scores determined with respect to at least

one previcus physiological measurement which occurred at a previous date.

71. The systemn according to claim 60, wherein the many-valued quality scores
are indicative of a degree in which the patients follows instructions for physical

activities.

72. The systemn according to claim 60, wherein the processor determines the
many-valued quality scores based on a selection of a scoring scheme out of a

plurality of predefined scoring schemes, wherein each scoring scheme is associated

-

with an analysis process for the physiological proce

73. The system according to claim 60, wherein the processor is configured to

O

compress for the analysis source data different parts of the physiological data based

[V}

on different many-vaiued quality scores determined for the different parts.

74, The system according to claim 60, further comprising at least one non-
physiological sensor, wherein the processor is configured to determine the many-

valued quality score for at least one ghysiological data further based on data

collected by the at least one non-physiological sensor.

75. The system according to claim 60, wherein the processor is configured o
selectively provide a success indication for the physiological measurement in
response to determining that an accumulative amount of times out of the plurality of
different times for which the dstermined many-valued gquality score fulfilled a

predetermined criterion exceaded a predetermined amount.
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76. The system according to claim 60, wherein the processor is configured to
stop  the physiclogical measurement in response to  determining that an
accumulative amount of times out of the plurality of different times for which the

filled a predetermined criterion exceeded a

determined many-valued guality score fu

predetermined amount.

77.The system of claim 60, wherein the additional sources include an ambient
signal and wherein the analyze includes identifying the ambient signal and alerting

the user if the ambient signal exceeds a threshold.

78.The systern of claim 77, wherein the processor is further configured to
determine a cause of the ambient signal and provide the user with an indication of

the determined cause.

79. A computer-implemented method for groviding feedback indicative of a
suitability of data collected during a physiological measurement for analysis of a
physiological process of a hody of a patient, the method comprising executing on a
processor at a plurality of different times during a physiological measurement the

steps of:

(31

obtaining physiclogical data collected from the body of the patient, the
physiological data resulting from: (a} the physiological process and from (b)
additional scurces;

identifying parts of the physiological data resulting from the physiological
process;

based on the physiological data and on results of the identification, determining
for the physiclogical data a many-valued quality score indicative of a suitability of the
physiclogical data for the analysis of the physiological process; and

providing, by a tangible user interface, many-valued quality-feedback information

which is based on the quality score.

80. The method according to claim 79, further comprising generating, based on

at least one of the many-valued quality scores and on the physiological data obtained
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at at least one of the plurality of different times, analysis source data for the analysis

.."n

of the physiological process.

g

81. The method according to claim 79, wherein the quality score is different than

any value comprised in the analysis source data.

2. The method according to claim 79, wherein the identifying is based on
identification of effects of a plurality of different physiological processes on the

physiclogical data.

83. The method according to claim 79, wherein the plurality of different times
comprises at least a first time and a second time which is later than the first time,
wherein the obtaining of the physiclogical data at the second time is affected by

changes of the physiological measurement by the user as a result from providing by

the tangible user interface of the many-valued quality feedback information resulting

from many-valued determined for physiological data obtained at the first time.

84. The method according to claim 79, wherein the physiological data is collected
by a physiciogical measurement device; wherein the suitability of the physiclogical
data changes as a result of changes in operating of the physiclogical measurement

device by a user which perceives the guality feedback information presented by the

85. The method according to claim 79, further comprising presenting by the

tangible user interface instructions to a user for performing the physiological

measuremeant

86. The method according to claim 79, wherein the determining of the many-
valued quality score is further based on parameters of an analysis procedure
selected out of a predefined finite plurality of analysis procedures for analyzing the

physiclogical data.

7. The method according to claim 79, wherein the obtaining, identifying and
determining are executed by a portable handheld physiclogical monitoring device,

wherein the obtaining comprises measuring the physiclogical measurement by at

<
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least one physiological sensor of the portable handheld physiological monitoring

device

88. The method according to claim 79, further comprising selecting, based on the
guality scores, a proper part of the physiological data collected during the
physiclogical measurement, and generating a physiolcgical measurement preview

based on the proper part for presenting by a tangibie user interface.

88. The method according to claim 79, further comprising modifying an

acquisition parameter of a physiological sensor which collects at least a part of the

measurement data based on at least one of the guality scores.

80, The method according to claim 89, wherein the modifying of the acquisition
pararmeter is executed further in response to a guality criterion selected for the

patient by a medical professional.

91. The method according to claim 89, wherein the modifying of the acquisition

parameter is executed further in response to a medical condition of the patient.

92. The method according to claim 89, wherein the modifying of the acquisition
parameter is executed further in response to guality scores determined with respect
to at least one previous physiological measurement which occurred at a previous

date.

93, The method according to claim 73, wherein the many-valued gquality scores
are indicative of a degree in which the patients follows instructions for physical

activities.

94. The method according to claim 73, wherein the determining of the many-
valued quality score is based on a selection of a scoring scheme out of a plurality of
predefined scoring schemes, wherein each scoring scheme is associated with an

analysis process for the physiological process.
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95. The method according to claim 79, wherein the generating of the analysis
source data comprises compressing different parts of the physiological data based on

different many-valued quality scores determined for the different parts.

96. The method according to claim 73, wherein the determining of the many-
valued quality score for at least one physiological data is further based cn data
collected by non-physiclogical sensor of a physiclogical measurement system which

collected the physiclogical data.

‘.D
--|
('\

method according to claim 79, further comprising providing a success
indication for the physiological measurement in response to determining that an
accumulative amount of times out of the plurality of different times for which the
determined many-valued quality score fuilfilied a predetermined criterion exceeded a

predetermined amount.

0

88. The method according to claim 79, further comprising stopping the
physiological measurement in response to determining that an accurmulative amount
of times out of the plurality of different times for which the determined many-valued

guality score fulfilied a predetermined criterion exceeded a predetermined amount.

99. The method according to claim 79, wherein the additional sources include an

armbient signal and wherein the method further comprises identifying the ambient

100. The method according to claim 99 further comprising determining a
cause of the ambient signal and providing the user with an indication of the

determined cause.

10 A non-transitory computer-readable medium for providing feedback

[N

indicative of a suitability of data collected during a ghysiological measurement for
analysis of a physiclogical process of a body of a patient, comprising instructions

£
H

stored thereon, that when executed on a processor, perform on the processor at a

pluraiity of different times during a physiciogical measurement the steps of;
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obtaining physiclogical data collected from the body of the patient, the
physiclogical data resulting from: {3} the physiclogical process and from {b)
additional sources;

identifying parts of the physiological data resulting from the physiological

based on the physiological data and on results of the identification, determining
for the physiological data a many-valued quality score indicative of a suitability of the
physiciogical data for the analysis of the physiological process; and

providing, by a tangible user interface, many-vaiued quality-feedback information

which is based on the quality score.

142, The non-transitory computer-readable medium according to claim

d thereon, that when executed on the

101, further comprising instructions store
processor, perform:

generating, based on at least one of the many-valued quality scores and on the
physiclogical data obtained at at least one of the piurality of different times, analysis

source data for the analysis of the physiological process.

103, The non-transitory computer-readable medium according to claim
101, wherein the quality score is different than any value comprised in the analysis

source data.

104. The non-transitory computer-readable medium according to claim
163, wherein the identifying is based on identification of effects of a plurality of

different physiological processes on the physiclogical data.

105. The non-transitory computer-readabie medium according to claim
101, wherein the plurality of different times comprises at ieast a first time and a
second time which is later than the first time, wherein the obtaining of the
physiciogical data at the second time is affected by changes of the physiological

ieasuremnent by the user as a result from providing by the tangible user interface of
the many-valued quality feedback information resulting from many-valued

determined for physiclogical data obtained at the first time.
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1086. The non-transitory computer-readable medium according
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101, wherein the physiclogical data is collected by a physiological measurement
device; wherein the suitability of the physiological data changes as a result of
changes in ogerating of the physiological measurement device by a user which

perceives the guality feedback information presented by the tangible user interface.

107. The non-transitory computer-readable medium according to claim

[

101, further comprising instructions stored thereon, that when executed on the

processaor, per'f‘orm presenting oy the Tcm‘-*lu.é user interface instructions to a user

for performing the physiological measurement.

108. The non-transitory computer-readable medium according to claim
101, wherein the determining of the many-valued quality score is further based on
parameters of an analysis procedure selected out of a predefined finite plurality of

analysis procedures for analyzing the physiclogical data.

149. The non-transitory computer-readable medium according to claim
101, wherein the obtaining, identifying and determining are executed by a portable
handheld physiologicai monitoring device, wherein the obtaining comprises
measuring the physiological measurement by at least one ghysiclogical sensor of the

portable handheld physiological monitoring device.

110. The non-transitory computer-readable mediurn according to claim
101, further comprising instructions stored thereon, that when executed on the
processor, perform:

selecting, based on the quality scores, a proper part of the physiological data
collected during the physiological measurement, and

generating a physiological measurement preview based on the proper part for

presenting by a tangible user interface.

111, The non-transitory computer-readable medium according to claim

on, that when executed on the

(]

101, further comprising instructions stored there

-

processor, perform modifying an acquisition parameter of a physiclogical sensor
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which collects at least a part of the measurement data based on at least one of the
guality scores.

112. The non-transitory computer-readable medium according to claim

111, wherein the modifying of the acquisition parameter is executed further |

=}

response to a quality criterion selected for the patient by a medical professional.

113. The non-transitory computer-readable medium according to clair

=

=

111, wherein the modifying of the acquisition parameter is executed further i

response to a medical condition of the patient.

114, The non-transitory computer-readable medium according to claim

o

113, wherein the modifying of the acquisition parameter is executed further
response to guality scores determined with respect to at least one previous

physiological measurement which occurred at a previous date.

115. The non-transitory computer-readable medium according to claim
101, wherein the many-valued guality scores are indicative of a degree in which the

patients foliows instructions for ghysical activities,

116. The non-transitory computer-readable medium according to claim
101, wherein the determining of the many-vaiued quality score is based on 3

selection of a scoring scheme cut of a plurality of predefined scoring schemes,

wherein each scoring scheme is associated with an analysis process for the

117. The non-transitory computer-readable medium according to claim
101, wherein the generating of the analysis source data comprises compressing
different parts of the ghysiological data based on different many-valued quality

scores determined for the different parts.

118. The non-transitory computer-readable medium according to claim
101, wherein the determining of the many-valued quality score for at least one
physiological data is further hased on data collectad by non-physiological sensor of 3

physiclogical measurement system which collected the physiological data.
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119. The non-transitory computer-readable medium according to claim
101, wherein the additional sources include an ambient signal and further
comprising instructions stored thereon, that when executed on the processor,
perform the steps of. identifying the ambient signal and alerting the user if the

armbient signal exceeds a threshold.

120. The non-transitory computer-readable medium according to claim
119, further comprising instructions stored thereon, that when executed on the

processor, perform the step of. determining a cause of the ambient signal and

providing the user with an indication of the determined cause.

12 A system for physiclogical measurement of a physiciogical srocess of

}__x

hody of a patient, the system comprising:
at least one physiclogical sensor operable to collect, at a plurality of different
times during a physiological measurement, physiclogical data from the body of the

patient, the physiological data resulting at least from the physiological process; and

a processor operable to: (a3} determine many-vaiued quality scores for the

physiclogical data collected at the plurality of different times, and (b} to selectively
provide a success indication for the physiclogical measurement in response 1o
determining that an accumulative amount of times, out of the plurality of different

times, for which the determined manv-valued quality score fulfilled a predetermined

criterion exceeded a predetermined amount.

122. Acomputer-implemented method for providing feedback indicative of
a suitability of data coliected during 2 physiological measurement for analysis of a
physiological process of a body of a patient, the method comprising executing on a
Brocessor:

obtaining physiological data collected from the body of the patient at a plurality
of different times during a physiological measurement, the physiological data
resulting at least from the physiological process;

determining many-valued quality scores for the physiclogical data collected at

the piurality of different times; and
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selectively providing a success indication for the physiclogical measurement in
response to determining that an accumulative amount of times, out of the plurality
of different times, for which the determined many-valued quality score fulfilled a

predetermined criterion exceeded a predetermined amount.

123. A non-transitory computer-readable medium for providing feedback
indicative of a suitability of data collected during a physiclogical measurement for
analysis of a physiclogical process of a body of a patient, comprising instructions
stored thereon, that when executed on a grocessor, perform on the processor at a
plurality of different times during a physiclogical measurement the steps of:

obtaining physiological data collected from the body of the patient at a plurality
of different times during a physiological measurement, the physiclogical data
resulting at least from the physiological grocess,

determining many-valued quality scores for the physiclogical data coliected at
the plurality of different times; and

selectively providing a success indication for the physiclogical measurement in
response to determining that an accumulative amount of times, out of the plurality
of different times, for which the determined many-valued quality score fulfilied a

predetermined criterion exceeded a predetermined amount.

124. A system comprising a processor and a display, wherein the processor
is configured to:

ocbtain physiclogical data obtained during a non-instantanecus physiological
measurement of a patient, wherein the physiclogical data inciudes one or more first
portions being identified as diagnosis-enabiing data and at least one second portion
not being identified as diagnosis-enabling data; and

display, on the display, a user interface enabling a medical practitioner to
navigate through the physiological data, the user interface including at least one
indication of a location, of at least one corresponding first portion of the first
portions, within the obtained physiological data, enabling the user to identify the

location.
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125. The systermn of claim 124, wherein the physiological data is an audio or
video recording and the indication includes a first marking, on a video or audio
progress bar displayed on the user interface and associated with the physiological

data, of a start location of the at least one corresponding first portion.

126. The system of claim 125, wherein the indication includes a second
marking, on the video or audio progress bar, of an end location of the at least one

corresponding first portion.

127. The system of claim 124, wherein the indication includes a graph
representing a plurality of many-valued quality scores, each calculated for a

corresponding  point-in-time  during  the  non-instantanecus  physiological
measurement, and each indicative of a suitability of the physiological data in the

corresponding point-in-time for diagnosis by a medical practitioner.

128. The system of claim 125, wherein the length of the video or audio

recording is at least ten seconds.

129. The systern of claim 125, wherein the physiclogical measurement
being conducted by a user using a sensor comprised within a handheid diagnosis-

device, wherein the user is not the medical practitioner.

130. The system of claim 129, wherein the physiological data is obtained
during the physiological measurement conducted at a first geographical location and
fransmitted to a second geographical location of the medical practitioner, the

second geographical location being remote from the first gengraphical location.

131, The systern of claim 124, wherein the processor is further configured
to:

receive, from the medical practitioner, an indication of an area-of-interast within
the ghysiclogical data; and

send the physiclogical data and the indication of the area-of-interest to a remote

workstation operated by a second medical practitioner, thereby enabling the remote
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workstation to present the physiological data and the indication of the ares-of-

interest to the second medical practitioner for analysis purposes.

132. The systemn of claim 124, wherein the processor is further configured
to display, on the display, a navigation User Interface {Ul) element, wherein upon
activation of the navigation Ul element, the system automatically navigates to a next

or a previous first position of the first positions, thereby enabling skipping the second

portions.

-

133. The system of claim 124, wherein the processor is further configured
to:

receive, from the medical practitioner, an indication of an area-of-interest within
the physiclogical data; and

store the indication in an Electronic Health Record {EHR} associated with the

patient.
134, A method comprising:

obtaining, by a processor, physiclogical data obtained during a non-
instantaneous physiclogical measurement of a patient, wherein the physiological
data inciudes one or more first portions being identified as diagnosis-enabling data
and at least cne second portion not being identified as diagnosis-enabling data; and

displaying, on a display, by the processor, a user interface enabling a medical
practitioner to navigate through the physiological data, the user interface including
at least one indication of a location, of at least one corresponding first portion of the
first portions, within the chbtained physiclogical data, enabling the user to identify

the location.

135. The method of claim 134, wherein the physiological data is an audio
or video recording and the indication includes a first marking, on a video or audio
progress bar displayed on the user interface and associated with the physiclogical

data, of a start location of the at least one corresponding first portion.
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136. The method of claim 135, wherein the indication includes a second
arking, on the video or audic progress bar, of an end location of the at least one

corresponding first portion.

137. The method of claim 1324, wherein the indication includes a graph
representing a plurality of many-valued quality scores, each calculated for @
corresponding point-in-time  during  the  non-instantanecus  physiological
measurement, and each indicative of a suitability of the physiological data in the

corresponding point-in-time for diagnosis by a medical practitioner.

138. The method of claim 135, wherein the length of the video or audio

recording is at least ten seconds.

139. The method of claim 134, wherein the physiological measurement
being conducted by a user using a sensor comprised within a handheld diagnosis-

device, wherein the user is not the medical practitioner.

140. The method of claim 139, wherein the physiological data is obtained
during the physiclogical measurement conducted at a first geographical location and
fransmitted to a second geographical location of the medical practitioner, the

second geographical location being remote from the first geograghical location.

~

141, The method of claim 134, further comprising:

receiving, by the processor, from the medical gractitioner, an indication of an
area-of-interest within the physiclogical data; and

sending, by the processor, the physiclogical data and the indication of the area-
of-interest fo a remote workstation operated by a second medical practitioner,
thereby enabling the remote workstation to present the physiclogical data and the
indication of the area-of-interest to the second medical practitioner for analysis

purposes.

142, The method of claim 134, further comprising displaying, on the

display, a navigation User Interface {Ul} element, wherein upon activation of the
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navigation Ul element, the processor automatically navigates to a next or 3 pre

&/)

first position of the first positions, thereby enabling skipping the second portions.

143. The method of claim 134, further comprising:

receiving, by the processor, from the medical practitioner, an indication of an
area-of-interest within the physiclogical data; and

storing, by the processor, the indication in an Electronic Health Record {EHR)

associated with the patient.

144, A non-transitory computer readable storage medium  having
computer readable program code embodied therewith, the computer readable
program code, executable by at least one processor to perform a method
comprising:

obtaining physiological data obtained during a non-instantanecus physiclogical
measurement of a patient, wherein the physiclogical data includes one or more first
portions being identified as diagnosis-enabling data and at least one second portion
not being identified as diagnosis-enabling data; and

displaving, on a display, a user interface enabling a2 medical practitioner to
navigate through the physiclogical data, the user interface including at least one
indication of a location, of at least one corresponding first portion of the first
portions, within the obtained physiological data, enabling the user to identify the

location.

145. Asystem comprising a processor and a display, whersin the processor

les associated
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with the patient, each comprising physiological data acguired during a corresponding
non-instantaneous physiclogical measurement for analysis of a physiological process
of the corresponding patient’s body, and each file having a quality score indicative of
a suitability of the physiological data comprised therein for diagnosis by a medical

practitioner; and
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display, on the display, {a} a list of the patients, and (b} for at least one of the

patients at least one indication of a patient medical examination guality score

146. The systemn of claim 145, wherein the patient medical examination
guality scores is a maximal quality score of the files associated with the

corresponding patient and wherein the list is ordered at ieast by the maximal guality

147. The systern of claim 145 wherein the processor is further configured
to display, upon selection of a given patient of the patients, on the display, a second
list of the files associated with the given patient, and, for each of the files, the guality

score thereof.

148. The system of clairn 145 wherein the guality score of each file of the
files is a maximal score out of a plurality of many-valued quality scores calculated for
corresponding  points-in-time  during  the corresponding  non-instantaneous
physiological measurement, each of the many-valued qguality scores heing indicative
of a suitability of the physiological data in the corresponding point-in-time for

diagnosis by a medical practitioner.

149, The system of claim 145, wherein the physiological data includes one
or more first portions being identified as diagnosis-enabling data and at least one
second portion not being identified as diagnosis-enabling data, and wherein the
processor is further configured to display, upon selection of a given file of the files
displayed on the display, a user interface enabling a medical practitioner to navigate
through the physiological data, the user interface including at least cne indication of
a location, of at feast cne corresponding first portion being identified as diagnosis-
enabiing data, within the obtained physiclogical data, enabling the user to identify

the location.

150. The systemn of claim 148, wherein the physiological data is an audio or
video recording and the indication includes a first marking, on a video or audio

progres r displayed on the user interface and associated with the physiologica

data, of a start location of the at least one corresponding first portion.
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151, The systern of claim 150, wherein the indication inciudes a second
arking, on the video or audic progress bar, of an end location of the at least one

corresponding first portion.

152. The system of claim 149, wherein the indication inciudes a graph
representing a plurality of many-valued quality scores, each calculated for @
corresponding point-in-time  during  the  non-instantanecus  physiological
measurement, and each indicative of a suitability of the physiological data in the

corresponding point-in-time for diagnosis by a medical practitioner.

153. The system of claim 156, wherein the length of the video or audio

recording is at least ten seconds.

154, The systern of claim 149, wherein the physiclogical measurement
being conducted by a user using a sensor comprised within a handheld diagnosis-

device, wherein the user is not the medical practitioner.

155. The system of claim 154, wherein the physiological data is obtained
during the physiclogical measurement conducted at a first geographical location and
fransmitted to a second geographical location of the medical practitioner, the

second geographical location being remote from the first geograghical location.

156. The systemn of claim 149, wherein the processor is further configured
to:

receive, from the medical practitioner, an indication of an area-of-interest within
the physiclogical data; and

send the physiological data and the indication of the area-of-interest to a remote

workstation operated by a second medical practitioner, thereby enabling the remote

workstation to present the physiclogical data and the indication of the area-of-

interest to the second medical practitioner for analysis purposes.

157. The systern of claim 146, wherein the list is ardered in a descending

order of the maximal quality score

i

158. A method comprising:
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obtaining, by a processor, for each patient of a plurality of patients, one or more
files associated with the patient, sach comprising physiological data acquired during
a corresponding non-instantaneous physiological measurement for analysis of a
physiclogical process of the corresponding patient’s body, and each file having a

guality score indicative of a suitability of the physiological data comprised therain for

f‘.\.v

diagnosis by a medical practitioner; and
displaying, on the display, by a processor, {(a} a list of the patients, and {b) for at

least one of the patients at least one indication of a patient medical examination

159. The method of claim 158, wherein the patient medical exarination

guality scores is a maximal gquality score of the files associated with the

corresponding patient and wherein the list is ordered at least by the maximal guality

SCOres.
160, The method of claim 158 further comprising displaying, upon

selection of a given patient of the patients, on the display, a second list of the files

associated with the given patient, and, for each of the files, the quality score thereof.

161, The method of claim 158 wherein the guality score of each file of the
files is a maximal score out of a plurality of many-valued guality scores calculated for
corresponding  points-in-time  during  the corresponding  non-instantaneocus
physiciogical measurement, each of the many-valued quality scores being indicative
of a suitability of the physiclogical data in the corresponding point-in-time for

diagnosis by a medical practitioner.

162. The method of claim 158, wherein the physiclogical data inciudes one
or more first porticns teing identified as diagnosis-enabling data and at least one
second portion not being identified as diagnosis-enabling data, and wherein the
method further comprises displaying, by the processor, upon selection of a given file
of the files displayved on the display, a user interface enabling a medical praciitione

to navigate through the physiclogical data, the user interface including at least one

indication of a location, of at least one corresponding first portion being identified as
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diagnosis-enabling data, within the obtained physiclogical data, enabling the user to

identify the location.

163. The method of claim 162, wherein the physiological data is an audio
or video recording and the indication includes a first marking, on a video or audio

progress bar displayed on the user interface and associated with the physiclogical

data, of a start location of the at least one corresponding first portion.
164. The method of claim 163, wherein the indication includes a second

marking, on the video or audio progress bar, of an end location of the at ieast one

corresponding first portion.

165. The method of claim 162, wherein the indication includes a graph
representing a plurality of many-valued quality scores, each calculated for a
corresponding  point-in-time  during  the  non-instantaneous  physiological
measurement, and each indicative of a suitability of the physiological data in the

corresponding point-in-time for diagnosis by a medical practitioner.

166. The method of claim 163, wherein the length of the video or audio

recording is af least ten seconds.

167. The method of claim 162, wherein the physiclogical measurement
being conducted by a user using a sensor comprised within a handheid diagnosis-

device, wherein the user is not the medical practitioner.

168. The method of dlaim 167, wherein the physiological data is obtained
during the physiological measurement conducted at a first geographical location and

transmitted to a second geographical location of the medical practitioner, the

second geographical location being remote from the first geograghical location.
169. The method of claim 162, further comporising:

receiving, by the processor, from the medical practitioner, an indication of an
area-of-interest within the physiclogical data; and
sending, by the processor, the physiological data and the indication of the area-

of-interest to a remote workstation operated by a second medical practitioner,
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thereby enabling the remote workstation to present the physiological data and the

indication of the area-of-interest to the second medical practitioner for analysis

170, rnethod of claim 159, wherein the list is ordered in a descending order

of the maximal quality scores.

171, A non-transitory  computer readable storage medium  having
computer readable program code embodied therewith, the computer readable

program code, executable by at least one processor to perform a method
comprising:

obtaining, for each patient of a plurality of patients, one or more files associated
with the patient, each comprising physiological data acquired during a corresponding
non-instantaneocus physiological measurement for analysis of a physiclogical process
of the corresponding patient’s body, and each file having a quality score indicative of
a suitability of the physiological data comprised therein for diagnosis by a medical

practitioner; and

displaying, on the display, (g} a list of the patients, and (k) for at least
one of the patients at least one indication of a patient medical examination

quality score.
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510 Executing on a processor at a plurality of different times

during a physiological measurement

520 Obtaining physiological data collected from the body
of the patient, the physiological data resulting from:
{a} the physiological process; and
{b} additional sources
¥

530 ldentifying parts of the physiological data resulting
from the physiological process

v

540 Based on the physiological data and on results of the
identification, determining for the physiological data a
many-valued guality score indicative of a suitability of the
physiclogical data for the analysis of the physiological

process

550 Providing, by a tangible user interface, many-valued
guality-feedback information which is based on the quality
score

A FIG. 3A

580 Selecting, based on the quality scores, a proper part of the
physiological data collected during the physiological
measurement, and generating a physiological measurement
preview based on the proper part for presenting by a tangible
user interface

FIG. 7
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510 Executing on a processor at a plurality of different times

during a physiclogical measurement

520 Obtaining physiological data collected from the body
of the patient, the physiological data resulting from:
{a} the physiological process; and
{b) additional sources
v

530 Identifying parts of the physiological data resulting
from the physiclogical process

v

540 Based on the physiological data and on results of the
identification, determining for the physiological data a
many-valued quality score indicative of a suitability of
the physiological data for the analysis of the physioclogical

pProcess
v

550 Providing, by a tangible user interface, many-valued
guality-feedback information which is based on the
guality score

v

580 Based on at least one of the many-valued guality scores,
generating the analysis source data based on the
physiological data obtained at at least one of the plurality of
different times

5110 AnaEyzmg the

. hysiological rocess,
analysis source data to an pry & P E

based on the analysis
external system

P
5100  Transmitting theg E
E E source data
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510 Executing on a processor at a plurality of different times

during a physiclogical measurement

520 Obtaining physiclogical data collected from the body
of the patient, the physiological data resulting from:

{a} the physiological process; and

{b) additional sources

530 lIdentifying parts of the physiological data resulting
from the physiological process

v

540 Based on the physiological data and on results of the
identification, determining for the physiological data a
many-valued quality score indicative of a suitability of the
physiological data for the analysis of the physiclogical
Process

v

550 Providing, by a tangible user interface, many-valued
qguality-feedback information which is based on the guality

5Core

5120 providing a success
indication for the
physiological measurement
in response to determining
that an  accumulative
amount of times out of the
plurality of different times
for which the determined
many-valued quality score
fulfiled a predetermined
criterion exceeded a
predetermined amount

5130 stopping the
physiological measurement
in response to determining
that an  accumulative
amount of times out of the
plurality of different times
for which the determined
many-valued quality score
fulfiled a predetermined
criterion exceeded a
predetermined amount
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910 Beginning a physiological measurement of a physiclogical process

using a physioclogical measurement unit

v

520 At a plurality of different times during the physiological

measurement

950 Receiving via a tangible
user interface instructions
for performing the
physiclogical measurement,
which are based on parts of

930 Receiving via a tangible
user interface a many-valued
guality feedback information
which is based on parts of

physiological data collected
by the physiological
measurement  unit  which
result from the physiclogical
process, with lesser or no
consideration of parts of the
physiclogical data resulting
from sources other than the
physiological process

physiological data collected
by the physiclogical
measurement  unit  which
result from the physiological
process, with lesser or no
consideration of parts of the
physiological data resulting
from sources other than the
physiological process

{

v

940 Modifying the way the
physiclogical measurement
unit operates, based on the
many-valued quality
feedback information

960 Modifying the way the
physiological measurement
unit operates, based on the
instructions

970 Receiving feedback information regarding the qguality of
physiological measurement and possibly also of the way it was
conducted by the user
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610 Obtaining physiological data acquired during a medical
examination of a patient’s body, the medical examination
being conducted by a user using a sensor, wherein the user
is not a medical practitioner

620 Analyzing the obtained physiological data to determine
presence of diagnosis-enabling data, wherein the diagnosis-
enabling data enables a diagnosing entity to later diagnose a
medical condition of the patient

\ 4

k4
630 pmvzdmg at Eeagt 640 Providing the user
the diagnosis- , N
: : with an indication of
enabling data, it
presence of the
present, o 3

diagnosis enabling data
if the analyzing
indicates  that  the
diagnostics enabling
data is present within
the physiological data

diagnosing entity,
thereby enabling the
diagnosing entity to
diagnose the medical
condition of  the
patient

600 FiG. 10
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710 Executing on a processor

720 Obtaining physiclogical data obtained during a non-
instantanecous physiclogical measurement, wherein the
physiological data includes one or more first portions being
identified as diagnosis-enabling data and at least one second
portion not being identified as diagnosis-enabling data

v

730 displaying, on the display, a user interface enabling a
medical practitioner to navigate through the physiological
data, the user interface including at least one indication of a
focation, of at least one corresponding first portion of the
first portions, within the obtained physiological dats,
enabling the user to identify the location

FIG. 13

410 Executing on a processor

420 receiving, from the medical practitioner, an indication of
an area-of-interest within the physiological data

v

430 sending the physiclogical datg and the indication of the
area-of-interest to a remote workstation operated by a
second medical practitioner, thereby enabling the remote
workstation to present the physiological data and the
indication of the area-of-interest to the second medical
practitioner for analysis purposes

FIG. 14
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Patient Visits: Visit Files:
Patient 1: quality score 8.3 File 1: quality score 8.8

Patient 2: quality score 7.4 File 2: quality score 6.6

k2

Patient 3: quality score 4.9 File 3: quality score 6.5

Patient 4: quality score 3.1

File 4: quality score 5.8
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1610 Executing on a processor

1620 obtaining, for each patient of a plurality of patients,
one or more files associated with the patient, each
comprising physiological data acquired during a
corresponding non-instantaneous physiological
measurement for analysis of a physiological process of the
corresponding patient’s body, and each file having a
guality score indicative of a suitability of the physiological
data comprised therein for diagnosis by a medical
practitioner
v

1630 displaying, on the display, a list of the patients, the
list being ordered at least by a maximal quality score of the
files associated with the corresponding patient

v

1640 displaying, upon selection of a given patient of the
patients, on the display, a second list of the files associated
with the given patient, and, for each of the files, the quality
score thereotf

v

1650 displaying, upon selection of a given file of the files
displayed on the display, a user interface enabling a
medical practitioner to navigate through the physiological
data, the user interface including at least one indication of
a location, of at least one corresponding first portion being
identified as diagnosis-enabling data, within the obtained
physiological data, enabling the user to identify the
location

FIG. 16
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