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AN APPARATUS FOR RECEIVING AN INPUT INDICATIVE OF ONE OR MORE SYMPTOMS OF
A SUBJECT AND A METHOD OF OPERATING THE SAME

There is provided an apparatus comprising a

control unit and a method (200) of operating the appara-
tus for receiving an input indicative of one or more symp-
toms of a subject. Data is acquired on the subject from
at least one sensor (202). An input is received from a

user interface from the subject indicative of one or more
symptoms of the subject (204). An onset time of the one
or more symptoms is determined (206) based on the data
acquired on the subject from the at least one sensor.
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Description

Technical Field of the Invention

[0001] The invention relates to the field of healthcare
and, in particular, to an apparatus for receiving an input
indicative of one or more symptoms of a subject and a
method of operating the apparatus.

Background to the Invention

[0002] The accurate reporting of symptoms such as
chest pain, breathlessness, dizziness, among others, ex-
perienced by a subject can be provide valuable informa-
tion for medical personnel (forexample, physicians) mon-
itoring the subject. For example, in some cases, itis use-
ful for subjects to precisely track how they feel when an
event occurs. This can be helpful in the case of patients
wearing a monitoring device, such as heart patients
wearing a heart rate monitor or other type of monitoring
tool.

[0003] The exact localisation in time of these symp-
toms provides key information for medical personnel,
particularly when the symptoms are contextualised with
physiological parameters (such as heartrate, respiration,
blood pressure, and the like), behavioural parameters
(forexample, activities performed such as walking, sitting
watching television, eating, and so on), and environmen-
tal parameters (such as being indoors or outdoors, a tem-
perature of the environment, a humidity in the environ-
ment, and so on). For example, if a heart patient wearing
a heart rate monitor suffers ischemia and concomitantly
the patient experiences chest pain, the synchronisation
of the two events can be useful in providing a better di-
agnosis. However, it is not possible to accurately deter-
mine the exact localisation of symptoms in time using
current techniques.

[0004] For example, EP 2479692 discloses a method
in which a time indication is provided for inputs. More
specifically, EP 2479692 discloses receiving an input
identifying a mood of a person and an input identifying
an activity of the person coinciding with the mood along
with a time indication for the inputs, which can be a times-
tamp. However, the timestamp is simply generated
based on the time at which the inputs are received. As
such, the timestamp does not accurately reflect the time
at which a symptom actually started. On the contrary,
there will inevitably be a time delay between the subject
logging a symptom and the subject first experiencing the
symptom, at least due to the time it takes for the subject
to log the symptom. Currently, this manner of logging
symptoms with a timestamp that has an inherited time
lag is the only technique available for the temporal local-
isation of a received input indicative of symptoms expe-
rienced by a subject.

[0005] Thereis thus aneed for animproved apparatus
and method for receiving an input indicative of one or
more symptoms of a subject.
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Summary of the Invention

[0006] As noted above, the limitation with existing ap-
proaches is that it is not possible to accurately localise
in time the beginning of a symptom experienced by a
subject for which an input is received. It would thus be
valuable to have an improved apparatus and method for
receiving an input indicative of one or more symptoms
of a subject, which overcomes the existing problem.
[0007] Therefore, according to a first aspect of the in-
vention, there is provided a method of operating an ap-
paratus comprising a control unit for receiving an input
indicative of one or more symptoms of a subject. The
method comprises acquiring from at least one sensor
data on the subject, receiving from a user interface an
input from the subjectindicative of one ormore symptoms
of the subject, and determining an onset time of the one
or more symptoms based on the data acquired on the
subject from the at least one sensor.

[0008] In some embodiments, the at least one sensor
may comprise at least one physiological characteristic
sensor and the data acquired on the subject may com-
prise physiological characteristic data on the subject.
[0009] In some embodiments, determining an onset
time may comprise comparing the physiological charac-
teristic data acquired prior to receipt of the input to ref-
erence physiological characteristic data stored in a mem-
ory, identifying a deviation between the physiological
characteristic data acquired prior to receipt of the input
and the reference physiological characteristic data, and
determining the onset time of the one or more symptoms
as the time at which the deviation started. The reference
physiological characteristic data is indicative of a base-
line for the physiological characteristic data.

[0010] In some embodiments, the at least one sensor
may comprise at least one motion sensor, the data ac-
quired on the subject may comprise motion data on the
subject, and the method may further comprise, prior to
comparing, identifying from the acquired motion data an
activity in which the subjectis engaging at the determined
onset time. In these embodiments, comparing may com-
prise comparing the physiological characteristic data ac-
quired prior to the determined onset time to the reference
physiological characteristic data that is stored in the
memory for the same activity as the identified activity. In
some embodiments, the same activity may comprise any
one or more of the same type of activity and the same
intensity level of activity.

[0011] In some embodiments, the at least one sensor
may comprise at least one motion sensor and the data
acquired on the subject comprises motion data on the
subject. In some embodiments, determining an onset
time may comprise identifying, from the motion data ac-
quired on the subject prior to receiving the input, a motion
associated with the subject inputting the one or more
symptoms at the user interface, and determining the on-
set time of the one or more symptoms as the time at
which the identified motion associated with the subject
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inputting the one or more symptoms started.

[0012] In some embodiments, the method may further
comprise comparing the physiological characteristic data
acquired prior to the determined onset time to reference
physiological characteristic data stored in a memory. The
reference physiological characteristic data is indicative
of a baseline for the physiological characteristic data. In
these embodiments, the method may also further com-
prise determining whether a deviation between the phys-
iological characteristic data acquired prior to the deter-
mined onset time and the reference physiological char-
acteristic data occurred. Where a deviation exceeding a
threshold deviation occurred, the determined onset time
of the one or more symptoms may be changed to the
time at which the deviation exceeding the threshold de-
viation occurred. Where no deviation occurred or a de-
viation less than the threshold deviation occurred, the
determined onset time of the one or more symptoms may
be maintained as the time at which the identified motion
associated with the subject inputting the one or more
symptoms started.

[0013] In some embodiments, the method may further
comprise controlling a memory to store the one or more
symptoms with the onset time of the one or more symp-
toms. In some embodiments, the method may further
comprise outputting the one or more symptoms with the
onset time of the one or more symptoms.

[0014] In some embodiments, the method may further
comprise correlating the one or more symptoms to one
or more physiological characteristics acquired at the on-
set time of the one or more symptoms, one or more be-
havioural parameters acquired at the onset time of the
one or more symptoms, and/or one or more environmen-
tal parameters acquired at the onset time of the one or
more symptoms. In some embodiments, the method may
further comprise controlling a memory to store the cor-
relation. In some embodiments, the method may further
comprise outputting the correlation for use in diagnosis.
[0015] In some embodiments, the one or more symp-
toms may comprise any one or more of: pain in a part of
the body of the subject, breathlessness of the subject,
and dizziness of the subject. In some embodiments, the
physiological characteristic data may comprise any one
or more of: a heart rate data of the subject, a blood pres-
sure data of the subject, and a respiratory rate data of
the subject.

[0016] According to a second aspect of the invention,
there is provided a computer program product comprising
a computer readable medium, the computer readable
medium having computer readable code embodied
therein, the computer readable code being configured
such that, on execution by a suitable computer or proc-
essor, the computer or processor is caused to perform
the method or the methods described above.

[0017] According to a third aspect of the invention,
there is provided an apparatus for receiving an input in-
dicative of one or more symptoms of a subject. The ap-
paratus comprises a control unit configured to acquire

10

15

20

25

30

35

40

45

50

55

from atleast one sensor data on the subject, receive from
a user interface an input from the subject indicative of
one or more symptoms of the subject, and determine an
onset time of the one or more symptoms based on the
data acquired on the subject from the at least one sensor.
[0018] Insomeembodiments, the apparatus may com-
prise one or more of the at least one sensors and/or the
user interface.

[0019] According to the aspects and embodiments de-
scribed above, the limitations of existing techniques are
addressed. In particular, according to the above-de-
scribed aspects and embodiments, it is possible to pro-
vide a more accurate temporal determination of a symp-
tom occurring for which an input is received. As a more
accurate indication can be provided of the instant in time
at which the symptom actually started, it is possible to
provide more precise and thus more valuable information
about the subject. In this way, the information provided
can be used to arrive at an improved diagnosis.

[0020] There is thus provided an improved apparatus
and method for receiving an input indicative of one or
more symptoms of a subject, which overcomes the prob-
lems associated with existing techniques.

Brief Description of the Drawings

[0021] For a better understanding of the invention, and
to show more clearly how it may be carried into effect,
reference will now be made, by way of example only, to
the accompanying drawings, in which:

Figure 1 is a block diagram of an apparatus accord-
ing to an embodiment; and

Figure 2 is a flow chart illustrating a method accord-
ing to an embodiment;

Figure 3 is a flow chart illustrating a method accord-
ing to an example embodiment; and

Figure 4 is a flow chart illustrating a method accord-
ing to an example embodiment.

Detailed Description of the Preferred Embodiments

[0022] As noted above, the invention provides an im-
proved apparatus and method for receiving an input in-
dicative of one or more symptoms of a subject, which
overcomes existing problems.

[0023] Figure 1 illustrates an example of an apparatus
100 for receiving an input indicative of one or more symp-
toms of a subject according to an embodiment. The ap-
paratus 100 can, for example, be a wearable device (for
example, asmartwatch, amonitoring device, or any other
wearable device), a portable electronic device (for exam-
ple, a smart device such as a tablet device, a smart
phone, or any other portable electronic device), or any
other type of device, or a processing resource within the
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cloud (for example, on a server in the cloud), or any other
processing resource.

[0024] With reference to Figure 1, the apparatus 100
comprises a control unit 102 that controls the operation
of the apparatus 100 and that can implement the method
described herein. The control unit 102 can comprise one
Or more processors, processing units, multi-core proces-
sors or modules that are configured or programmed to
control the apparatus 100 in the manner described here-
in. In particular implementations, the control unit 102 can
comprise a plurality of software and/or hardware modules
that are each configured to perform, or are for performing,
individual or multiple steps of the method according to
embodiments of the invention.

[0025] Briefly, the control unit 102 of the apparatus 100
is configured to acquire data on a subject from at least
one sensor 104, receive from a user interface 106 an
input from the subjectindicative of one or more symptoms
of the subject, and determine an onset time of the one
or more symptoms based on the data acquired on the
subject from the at least one sensor 104. In any of the
embodiments disclosed herein, the one or more symp-
toms can comprise any one or more of pain in a part of
the body (such as the chest, or any other part of the body)
of the subject, breathlessness of the subject, dizziness
of the subject, or any other symptom, or any combination
of symptoms.

[0026] AsillustratedinFigure 1, according to some em-
bodiments, the apparatus 100 itself can comprise one or
more of the at least one sensors 104 that are configured
to acquire data on a subject. Alternatively or in addition,
one or more of the at least one sensors 104 may be ex-
ternal to (i.e. separate to or remote from) the apparatus
100. Forexample, one or more of the at least one sensors
104 may be part of, or embedded in, another device. In
some embodiments, any one or more of a wearable de-
vice (such as a smart watch, a monitoring device, or any
other wearable device) configured to be worn by the sub-
ject, a portable electronic device (for example, a smart
device such as a tablet device, a smart phone, or any
other portable electronic device), and any other type of
device may comprise one or more of the at least one
sensors 104. Alternatively or in addition, one or more of
the at least one sensors 104 may be provided in a pre-
determined location at which (or an environment in
which) the subject is to be present when providing an
input indicative of one or more symptoms.

[0027] According to some embodiments, the at least
one sensor 104 can comprise at least one physiological
characteristic sensor. The at least one physiological
characteristic sensor can be any type of sensor suitable
to acquire physiological characteristic data on the sub-
ject. Thus, in these embodiments, the data acquired on
the subject can comprise physiological characteristic da-
ta on the subject. The at least one physiological charac-
teristic sensor 104 may comprise any one or more of a
heart rate sensor, a blood pressure sensor, a respiratory
rate sensor, or any other physiological characteristic sen-
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sor, or any combination of physiological characteristic
sensors, suitable to acquire physiological characteristic
data on the subject.

[0028] A heart rate sensor may be any type of sensor,
or any combination of sensors, suitable to acquire heart
rate data from the subject. Examples of a heart rate sen-
sor include, but are not limited to, an electrocardiogram
(ECG) sensor, a photoplethysmography (PPG) sensor,
a phonocardiography (PCG) sensor, a camera, or any
other heart rate sensor, or any other heart rate sensor,
or any combination of heart rate sensors. A blood pres-
sure sensor may be any type of sensor, or any combina-
tion of sensors, suitable to acquire blood pressure data
from the subject. Examples of a blood pressure sensor
include, but are not limited to, an auscultatory sensor, an
oscillometric sensor, an ultrasound sensor, photop-
lethysmography (PPG) sensor (for example, that meas-
ures a pulse transient time), or any other heart rate sen-
sor, or any combination of heart rate sensors. A respira-
tory rate sensor may be any type of sensor, or any com-
bination of sensors, suitable to acquire respiratory rate
data from the subject. Examples of a respiratory rate sen-
sor include, but are not limited to, a respiratory belt, an
electrocardiogram (ECG) sensor, a photoplethysmogra-
phy (PPG) sensor, a camera (for example, directed at
the chest of the user), a motion sensor such as an ac-
celerometer (for example, worn on the chest of the user),
or any other respiratory rate sensor, or any combination
of respiratory rate sensors.

[0029] Alternatively or in addition to at least one phys-
iological characteristic sensor, the at least one sensor
104 may comprise at least one motion sensor. The at
least one motion sensor can be any type of sensor suit-
able to acquire motion data on the subject. Thus, in these
embodiments, the data acquired on the subject can com-
prise motion data on the subject. The at least one motion
sensor may comprise any one or more of an accelerom-
eter, a gyroscope, a magnetometer, a passive infrared
sensor (PIR) sensor, a camera, or any other motion sen-
sor, or any combination of motion sensors, suitable to
acquire motion data on the subject.

[0030] Although some examples have been provided
for the type of the at least one sensor 104, it will be un-
derstood that other types of sensor, or combinations of
sensors, suitable to acquire data on the subject are also
possible.

[0031] AsillustratedinFigure 1,in some embodiments,
the apparatus 100 itself can comprise a user interface
106. This user interface 106 may be the user interface
that is configured to receive an input from the subject
indicative of one or more symptoms of the subject. Alter-
natively or in addition, a user interface 106 that is con-
figured to receive an input from the subject indicative of
one or more symptoms of the subject may be external to
(i.e. separate to or remote from) the apparatus 100. For
example, the user interface 106 may be part of another
device. In some embodiments, any one or more of a
wearable device (such as a smart watch, a monitoring
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device, or any other wearable device) configured to be
worn by the subject, a portable electronic device (for ex-
ample, a smart device such as a tablet device, a smart
phone, or any other portable electronic device), and any
other type of device may comprise the user interface 106.
In some embodiments, the apparatus 100 may comprise
both the user interface 106 and at least one of the one
or more sensors 104, or the user interface 106 and at
least one of the one or more sensors 104 may be part of
the same external device.

[0032] Asmentioned earlier, the controlunit 102 is con-
figured to receive from a user interface 106 the input from
the subject indicative of one or more symptoms of the
subject. In addition or as an alternative to being config-
ured to receive an input, a user interface 106 may be
configured to provide information resulting from the meth-
od described herein. For example, a user interface 106
may be configured to provide (for example, render, out-
put, or display) the one or more symptoms with the de-
termined onset time of the one or more symptoms. The
control unit 102 may be configured to control the user
interface 106 to provide information resulting from the
method described herein. Thus, a userinterface 106 may
be any user interface that enables information resulting
from the method described herein to be provided (for
example, rendered, output, or displayed) and, alterna-
tively orin addition, a user interface 106 may be any user
interface that enables a user of the apparatus 100 (for
example, the subject themselves, or any other user of
the apparatus 100) to provide a user input, interact with
and/or control the apparatus 100.

[0033] For example, a user interface 106 may com-
prise one or more switches, one or more buttons, a key-
pad, a keyboard, a mouse, a touch screen or an appli-
cation (for example, on a smart device such as a tablet,
a smartphone, or any other smart device), a display or
display screen, a graphical user interface (GUI) or any
other visual component, one or more speakers, one or
more microphones or any other audio component, one
or more lights (such as light emitting diode LED lights),
a component for providing tactile or haptic feedback
(suchas avibrationfunction, or any other tactile feedback
component), an augmented reality device (such as aug-
mented reality glasses, or any other augmented reality
device), a smart device (such as a tablet, a smart phone,
a smart watch, or any other smart device), or any other
user interface, or combination of user interfaces. In some
embodiments, the user interface 106 that is configured
to provide (for example, render, output, or display) infor-
mation resulting from the method described herein may
be the same user interface 106 as that which enables
the user to provide a user input, interact with and/or con-
trol the apparatus 100.

[0034] Asillustratedin Figure 1,in some embodiments,
the apparatus 100 may also comprise a memory 108.
The memory 108 of the apparatus 100 can be configured
to store program code that can be executed by the control
unit 102 to perform the method described herein. Alter-
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natively or in addition to the memory 108 of the apparatus
100, one or more memories 108 may be external to (i.e.
separate to or remote from) the apparatus 100. For ex-
ample, one or more memories 108 may be part of another
device. A memory 108 can be configured to store infor-
mation, data, signals and measurements that are ac-
quired or made by the control unit 102 of the apparatus
100 or from any components, units, interfaces, sensors,
memories, or devices that are external to the apparatus
100. The control unit 102 may be configured to control a
memory 108 to store information, data, signals and
measurements resulting from the method disclosed
herein. For example, the control unit 102 may be config-
ured to control a memory 108 to store the one or more
symptoms with the determined onset time of the one or
more symptoms.

[0035] According to some embodiments, as illustrated
in Figure 1, the apparatus 100 may also comprise a com-
munications interface (or circuitry) 110 for enabling the
apparatus 100 to communicate with (or connect to) any
components, interfaces, units, memories, sensors and
devices that are internal or external to the apparatus 100.
For example, the communications interface 110 may be
configured to communicate with the one or more sensors
104, the user interface 106 and/or one or more memories
108. In any of the embodiments described herein, the
communications interface 110 may be configured to com-
municate with any components, interfaces, units, mem-
ories, sensors and devices wirelessly or via a wired con-
nection.

[0036] It will be appreciated that Figure 1 only shows
the components required to illustrate this aspect of the
invention and, in a practical implementation, the appara-
tus 100 may comprise additional components to those
shown. For example, the apparatus 100 may comprise
a battery or other power supply for powering the appa-
ratus 100 or means for connecting the apparatus 100 to
a mains power supply.

[0037] Figure 2 illustrates a method 200 of operating
the apparatus 100 comprising the control unit 102 for
receiving an input indicative of one or more symptoms
of a subject according to an embodiment. The illustrated
method 200 can generally be performed by or under the
control of the control unit 102 of the apparatus 100.
[0038] With reference to Figure 2, at block 202, data
on the subject is acquired from at least one sensor 104.
More specifically, the control unit 102 of the apparatus
100 acquires data on the subject from the at least one
sensor 104. As previously mentioned, the at least one
sensor 104 can comprise at least one physiological char-
acteristic sensor (such as any of those mentioned earlier)
and thus the data acquired on the subject can comprise
physiological characteristic data on the subject. Alterna-
tively or in addition, the at least one sensor 104 can com-
prise at least one motion sensor (such as any of those
mentioned earlier) and thus the data acquired on the sub-
ject can comprise motion data on the subject.

[0039] At block 204 of Figure 2, an input indicative of



9 EP 3 415079 A1 10

one or more symptoms of the subject is received from a
user interface 106 from the subject. More specifically,
the control unit 102 of the apparatus 100 receives the
input indicative of one or more symptoms of the subject
from the user interface 106. The user interface 106 may
receive the input indicative of one or more symptoms of
the subject, for example, by the subject pressing a button
on the user interface 106. The input is received at T1,
whereas the subject may have felt the symptom at an
earliertime TO (which is considered to be the actual onset
time of the symptom). As previously mentioned, the one
or more symptoms can comprise any one or more of pain
in a part of the body (such as the chest, or any other part
of the body) of the subject, breathlessness of the subject,
dizziness of the subject, or any other symptom, or any
combination of symptoms.

[0040] At block 206 of Figure 2, an onset time of the
one or more symptoms is determined by the control unit
102 based on the data acquired on the subject from the
at least one sensor 104. In embodiments where the data
acquired on the subject comprises physiological charac-
teristic data on the subject, the onset time of the one or
more symptoms is determined based on the physiologi-
cal characteristic data acquired on the subject. In em-
bodiments where the data acquired on the subject com-
prises motion data on the subject, the onset time of the
one or more symptoms is determined based on the mo-
tion data acquired on the subject. In embodiments where
the data acquired on the subject comprises both physi-
ological characteristic data on the subject and motion
data on the subject, the onset time of the one or more
symptoms can be determined based on the physiological
characteristic data acquired on the subject, or based on
the motion data acquired on the subject, or based on
both the physiological characteristic data and the motion
data acquired on the subject.

[0041] Figure 3 illustrates a method 300 of operating
the apparatus 100 comprising the control unit 102 for
receiving an input indicative of one or more symptoms
of a subject according to an example embodiment. The
illustrated method 300 can generally be performed by or
under the control of the control unit 102 of the apparatus
100.

[0042] With reference to Figure 3, at block 302, data
on the subject is acquired from at least one sensor 104.
More specifically, the control unit 102 of the apparatus
100 acquires data on the subject from the at least one
sensor 104. In the illustrated example embodiment of
Figure 3, the at least one sensor 104 comprises at least
one physiological characteristic sensor (such as any of
those mentioned earlier) and thus the data acquired on
the subject comprises physiological characteristic data
onthe subject. Atblock 304 of Figure 3, an inputindicative
of one or more symptoms (such as any of those men-
tioned earlier) of the subject is received from a user in-
terface 106 from the subject. More specifically, the con-
trol unit 102 of the apparatus 100 receives the input in-
dicative of one or more symptoms of the subject from the
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user interface 106. The user interface 106 may receive
the input indicative of one or more symptoms of the sub-
ject, for example, by the subject pressing a button on the
user interface 106. The input is received at T1, whereas
the subject may have felt the symptom at an earlier time
TO (which is considered to be the actual onset time).
[0043] Atblock 306 of Figure 3, the physiological char-
acteristic data acquired prior to receipt of the inputis com-
pared by the control unit 102 to reference physiological
characteristic data stored in a memory 108. The refer-
ence physiological characteristic data is indicative of a
baseline for the physiological characteristic data. At block
308 of Figure 3, a deviation between the physiological
characteristic data acquired prior to receipt of the input
and the reference physiological characteristic data is
identified by the control unit 102. A deviation is where a
current physiological characteristic data value is above
or below areference physiological characteristic data val-
ue (for example, plus or minus a natural intra-individual
variance). At block 310 of Figure 3, an onset time of the
one or more symptoms is determined by the control unit
102 based on the physiological characteristic data ac-
quired on the subject from the at least one sensor 104.
In particular, the onset time of the one or more symptoms
is determined as the time at which the deviation started.
[0044] In another example embodiment where the
method of Figure 3 is performed, the at least one sensor
104 comprises at least one motion sensor (such as any
of those mentioned earlier) as well as the at least one
physiological characteristic sensor and thus the data ac-
quired on the subject at block 302 of Figure 3 comprises
both physiological characteristic data on the subject and
motion data on the subject. In this example embodiment,
prior to the comparison at block 306 of Figure 3, an activity
in which the subject is engaging at the determined onset
time is identified by the control unit 102 from the acquired
motion data. Then, according to this example embodi-
ment, the comparison that is performed at block 306 of
Figure 3 comprises comparing the physiological charac-
teristic data acquired prior to the determined onset time
to the reference physiological characteristic data that is
stored in the memory 108 for the same activity as the
identified activity. The same activity can, for example,
comprise any one or more of the same type of activity
and the same intensity level of activity. Thus, in this ex-
ample embodiment, the control unit 102 analyses the
physiological characteristic data to determine if this phys-
iological characteristic data is, for example, elevated or
lowered in comparison to baseline reference values for
the same type of activity and/or the same intensity level
of activity as that performed when the one or more symp-
toms are reported.

[0045] Forexample,the subject may be jogging (which
is the type of activity) at 8 km/h (which is the intensity
level of the activity) when the subject experiences a
symptom (for example, chest pain) and the subject pro-
vides an input indicative of this symptom at the user in-
terface 106 at a time T1. At the time T1, the subject may
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in fact be standing still. The control unit 102 thus identifies
the origin of the movement carried out to provide the input
atthe user interface 106. This allows the control unit 102
to determine the activity in which the subject was engag-
ing when the movement was initiated at a time TO (which
is considered to be the actual onset time of the symptom).
The control unit 102 then determines that at TO the user
was jogging at 8 km/h and thus compares the physiolog-
ical characteristic data acquired prior to the determined
onset time to reference physiological characteristic data
that is stored in the memory 108 for the same activity as
the identified activity, such as the same type of activity
(jogging) and/or the same intensity level of activity (8
km/h). Where the control unit 102 determines a discrep-
ancy in the compared data, meaning a current physio-
logical characteristic data value above or below the base-
line reference value (for example, plus or minus the nat-
ural intra-individual variance), the control unit 102 anal-
yses the backward or earlier physiological characteristic
data to identify the start of this deviation as the onset of
the symptom.

[0046] Figure 4 illustrates a method 400 of operating
the apparatus 100 comprising the control unit 102 for
receiving an input indicative of one or more symptoms
of a subject according to another example embodiment.
The illustrated method 400 can generally be performed
by or under the control of the control unit 102 of the ap-
paratus 100.

[0047] With reference to Figure 4, at block 402, data
on the subject is acquired from at least one sensor 104.
More specifically, the control unit 102 of the apparatus
100 acquires data on the subject from the at least one
sensor 104. In the illustrated example embodiment of
Figure 4, the at least one sensor 104 comprises at least
one motion sensor (such as any of those mentioned ear-
lier) and thus the data acquired on the subject comprises
motion data on the subject.

[0048] At block 404 of Figure 4, an input indicative of
one or more symptoms (such as any of those mentioned
earlier) of the subject is received from a user interface
106 from the subject. More specifically, the control unit
102 of the apparatus 100 receives the input indicative of
one or more symptoms of the subject from the user in-
terface 106. The userinterface 106 may receive the input
indicative of one or more symptoms of the subject, for
example, by the subject pressing a button on the user
interface 106. The input is received at T1, whereas the
subject may have felt the symptom at an earlier time TO
(which is considered to be the actual onset time). The
control unit 102 recognises the input as a trigger and
looks into the motion data from earlier in time.

[0049] Atblock406 of Figure 4,a motion (or movement,
such as a gesture) associated with the subject inputting
the one or more symptoms at the user interface 106 is
identified by the control unit 102 from the motion data
acquired on the subject prior to receiving the input. In
particular, when the subject feels one or more symptoms
at the time TO (which is considered to be the onset time
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of the one or more symptoms), the subject initiates the
motion to input or log the one or more symptoms at the
user interface 106. The one or more symptoms are input
or logged at the time T1. The control unit 102 identifies
the moment at which the motion associated with the sub-
ject inputting the one or more symptoms at the user in-
terface 106 is initiated or started. For example, the control
unit 102 may analyse the pattern of the motion data,
where the pattern of the motion data between the time
T1 at which the one or more symptoms are input and the
onset time TO of the one or more symptoms is different
from the pattern of the motion data prior to onset time
TO, such that the control unit 102 can identify TO as the
time at which the identified motion associated with the
subject inputting the one or more symptoms started.
[0050] At block 408 of Figure 4, an onset time of the
one or more symptoms is determined by the control unit
102 based on the motion data acquired on the subject
from the at least one sensor 104. In particular, the onset
time of the one or more symptoms is determined as the
time at which the identified motion associated with the
subject inputting the one or more symptoms started. In
other words, the time TO at which the identified motion
associated with the subject inputting the one or more
symptoms started is identified as the temporal origin of
the one or more symptoms. Thus, it can be determined
from previously acquired motion data when a motion by
the subject to input the one or more symptoms was ini-
tiated and this initiation of the motion by the subject to
input the one or more symptoms can be determined as
the onset time for the one or more symptoms.

[0051] In another example embodiment where the
method of Figure 4 is performed, the at least one sensor
104 comprises at least one physiological characteristic
sensor (such as any of those mentioned earlier) as well
as the at least one motion sensor and thus the data ac-
quired on the subject at block 402 of Figure 4 comprises
both motion data on the subject and physiological char-
acteristic data on the subject. In this example embodi-
ment, the method further comprises the control unit 102
comparing the physiological characteristic data acquired
prior to the determined onset time to reference physio-
logical characteristic data stored in a memory 108. The
reference physiological characteristic data indicative of
a baseline for the physiological characteristic data.
[0052] The method then comprises the control unit 102
determining whether a deviation between the physiolog-
ical characteristic data acquired prior to the determined
onset time and the reference physiological characteristic
data occurred. Where a deviation exceeding a threshold
deviation occurred, the determined onset time of the one
or more symptoms may be changed by the control unit
102 to the time at which the deviation exceeding the
threshold deviation occurred. On the other hand, where
no deviation occurred or a deviation less than the thresh-
old deviation occurred, the determined onset time of the
one or more symptoms may be maintained by the control
unit 102 as the time at which the identified motion asso-
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ciated with the subject inputting the one or more symp-
toms started. Thus, the motion data is considered to still
be valid if the physiological characteristic data is not al-
tered, which can provide more reliable results as not all
symptoms may alter the physiological characteristic da-
ta.

[0053] Thus, in this example embodiment, the control
unit 102 not only analyses the motion data backward, or
earlier, in time to determine the moment at which the
motion (or movement such as a gesture) associated with
the subject inputting the one or more symptoms at the
user interface started, but also analyses the physiological
characteristic data to determine if this physiological char-
acteristic data is, for example, elevated or lowered in
comparison to baseline reference values.

[0054] In any of the embodiments described herein,
the method can further comprise the control unit 102 con-
trolling a memory 108, which may be the memory of the
apparatus 100 or a memory external to the apparatus
100, to store the one or more symptoms with the onset
time of the one or more symptoms. Alternatively or in
addition, in any of the embodiments described herein,
the method can further comprise the control unit 102 out-
putting the one or more symptoms with the onset time of
the one or more symptoms. For example, the control unit
may output the one or more symptoms with the onset
time of the one or more symptoms to another device
and/or may control a user interface 108, which may be
the user interface of the apparatus 100 or a user interface
external to the apparatus 100, to output (for example,
render or display) the one or more symptoms with the
onset time of the one or more symptoms.

[0055] In any of the embodiments described herein,
the method can further comprise the control unit 102 cor-
relating the one or more symptoms to one or more phys-
iological characteristics acquired at the onset time of the
one or more symptoms. Alternatively or in addition, the
control unit 102 may correlate the one or more symptoms
to one or more behavioural parameters acquired at the
onset time of the one or more symptoms, such as one or
more activities (for example, walking, sitting watching tel-
evision, eating, and so on) performed by the subject at
the onset time of the one or more symptoms. Alternatively
or in addition, the control unit 102 may correlate the one
or more symptoms to one or more environmental param-
eters acquired at the onset time of the one or more symp-
toms, such as whether the subject is indoors or outdoors
at the onset time of the one or more symptoms, a tem-
perature of the environment in which the subject is
present at the onset time of the one or more symptoms,
a humidity of the environment in which the subject is
present at the onset time of the one or more symptoms,
and so on. In these embodiments, the method can also
comprise the control unit 102 controlling a memory 108,
which may be the memory of the apparatus 100 or a
memory external to the apparatus 100, to store the cor-
relation. Alternatively or in addition, the method accord-
ing to these embodiments can also comprise the control
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unit 102 outputting the correlation, for example, for use
in diagnosis. For example, the control unit may output
the correlation to another device and/or may control a
user interface 108, which may be the user interface of
the apparatus 100 or a user interface external to the ap-
paratus 100, to output (for example, render or display)
the correlation.

[0056] There is therefore provided an improved appa-
ratus and method for receiving an input indicative of one
or more symptoms of a subject. The method and appa-
ratus described herein provides a more accurate tempo-
ral localisation of the one or more symptoms, which can
improve a diagnosis made for the subject using the data
acquired in the manner described herein. The method
and apparatus described herein can be useful in the
healthcare or clinical domain, for example, where a sub-
ject is being monitored for health purposes.

[0057] There is also provided a computer program
product comprising a computer readable medium, the
computer readable medium having computer readable
code embodied therein, the computer readable code be-
ing configured such that, on execution by a suitable com-
puter or processor, the computer or processor is caused
to perform the method or methods described herein.
[0058] Variations to the disclosed embodiments can
be understood and effected by those skilled in the art in
practicing the claimed invention, from a study of the draw-
ings, the disclosure and the appended claims. In the
claims, the word "comprising" does not exclude other el-
ements or steps, and the indefinite article "a" or "an" does
not exclude a plurality. A single processor or other unit
may fulfil the functions of several items recited in the
claims. The mere fact that certain measures are recited
in mutually different dependent claims does not indicate
that a combination of these measures cannot be used to
advantage. A computer program may be stored/distrib-
uted on a suitable medium, such as an optical storage
medium or a solid-state medium supplied together with
or as part of other hardware, but may also be distributed
in other forms, such as via the Internet or other wired or
wireless telecommunication systems. Any reference
signs in the claims should not be construed as limiting
the scope.

Claims

1. A method (200, 300, 400) of operating an apparatus
(100) comprising a control unit (102) for receiving an
input indicative of one or more symptoms of a sub-
ject, the method (200) comprising:

acquiring (202, 302, 402), from at least one sen-
sor (104), data on the subject;

receiving (204, 304, 404), from a user interface
(106), an input from the subject indicative of one
or more symptoms of the subject; and
determining (206, 310, 408) an onset time of the
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one or more symptoms based on the data ac-
quired on the subject from the at least one sen-
sor (104).

A method (200, 300, 400) as claimed in claim 1,
wherein the at least one sensor (104) comprises at
least one physiological characteristic sensor and the
data acquired on the subject comprises physiologi-
cal characteristic data on the subject.

A method (300) as claimed in claim 2, wherein de-
termining (310) an onset time:

comparing (306) the physiological characteristic
data acquired prior to receipt of the input to ref-
erence physiological characteristic data stored
in a memory, the reference physiological char-
acteristic data indicative of a baseline for the
physiological characteristic data;

identifying (308) a deviation between the phys-
iological characteristic data acquired prior to re-
ceipt of the input and the reference physiological
characteristic data; and

determining (310) the onset time of the one or
more symptoms as the time at which the devia-
tion started.

A method (300) as claimed in claim 3, wherein the
atleastone sensor (104) comprises atleast one mo-
tion sensor, the data acquired on the subject com-
prises motion data on the subject, and the method
further comprises:

prior to comparing, identifying from the acquired
motion data an activity in which the subject is
engaging at the determined onset time; and
wherein comparing (306) comprises:

comparing the physiological characteristic
data acquired prior to the determined onset
time to the reference physiological charac-
teristic data that is stored in the memory for
the same activity as the identified activity.

A method (300) as claimed in claim 4, wherein the
same activity comprises any one or more of the same
type of activity and the same intensity level of activity.

A method (200, 300, 400) as claimed in any one of
claims 1 or 2, wherein the at least one sensor (104)
comprises at least one motion sensor and the data
acquired on the subject comprises motion data on
the subject.

A method (400) as claimed in claim 6, wherein de-
termining (408) an onset time comprises:

identifying (406), from the motion data acquired
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on the subject prior to receiving the input, a mo-
tion associated with the subjectinputting the one
or more symptoms at the user interface; and
determining (408) the onset time of the one or
more symptoms as the time at which the identi-
fied motion associated with the subject inputting
the one or more symptoms started.

8. A method (400) as claimed in claim 7, when claim 6

is dependent on claim 2, the method further com-
prising:

comparing the physiological characteristic data
acquired prior to the determined onset time to
reference physiological characteristic data
stored in a memory, the reference physiological
characteristic data indicative of a baseline for
the physiological characteristic data;
determining whether a deviation between the
physiological characteristic data acquired prior
to the determined onset time and the reference
physiological characteristic data occurred; and
where a deviation exceeding a threshold devia-
tion occurred, changing the determined onset
time of the one or more symptoms to the time
at which the deviation exceeding the threshold
deviation occurred; and

where no deviation occurred or a deviation less
than the threshold deviation occurred, maintain-
ing the determined onset time of the one or more
symptoms as the time at which the identified mo-
tion associated with the subjectinputting the one
or more symptoms started.

9. A method (200, 300, 400) as claimed in any one of

the preceding claims, the method further comprising
any one or more of:

controlling a memory (108) to store the one or
more symptoms with the onset time of the one
or more symptoms; and

outputting the one or more symptoms with the
onset time of the one or more symptoms.

10. A method (200, 300, 400) as claimed in any one of

the preceding claims, the method further comprising:

correlating the one or more symptoms to one or
more physiological characteristics acquired at
the onset time of the one or more symptoms,
one or more behavioural parameters acquired
at the onset time of the one or more symptoms,
and/or one or more environmental parameters
acquired at the onset time of the one or more
symptoms.

11. A method (200, 300, 400) as claimed in claim 10,

the method further comprising any one or more of:
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controlling a memory (108) to store the correla-
tion; and
outputting the correlation for use in diagnosis.

12. A method (200, 300, 400) as claimed in any one of %
the preceding claims, wherein:

the one or more symptoms comprise any one or
more of:

10
pain in a part of the body of the subject;
breathlessness of the subject; and
dizziness of the subject; and/or

the physiological characteristic data comprises 75
any one or more of:

a heart rate data of the subject;
a blood pressure data of the subject; and
a respiratory rate data of the subject. 20

13. A computer program product comprising a computer
readable medium, the computer readable medium
having computer readable code embodied therein,
the computer readable code being configured such 25
that, on execution by a suitable computer or proces-
sor, the computer or processor is caused to perform
the method of any one of claims 1 to 12.

14. An apparatus (100) for receiving an input indicative 30
of one or more symptoms of a subject, the apparatus
(100) comprising:

a control unit (102) configured to:

35
acquire, from atleast one sensor (104), data
on the subject;
receive, from a user interface (106), aninput
from the subject indicative of one or more
symptoms of the subject; and 40
determine an onset time of the one or more
symptoms based on the data acquired on
the subject from the at least one sensor

(104).
45
15. An apparatus (100) as claimed in claim 14, wherein
the apparatus (100) comprises one or more of the
at least one sensors (104) and/or the user interface
(106).
50
55

10
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