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Provided is a process for analysing a dirty ECG tracing, the
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APPARATUS AND PROCESS FOR AN ECG
SIGNAL ANALYSIS

[0001] The present invention relates to an apparatus and
process for an ECG signal analysis of the type specified in
the preamble of the first claim.

[0002] In particular, the invention relates to an apparatus
and the relative operating process that allows ECG signals to
be acquired, stored and reprocessed in the presence of noise
sources for analysis, for example, in the field of medicine.
[0003] At the current state of the art, various methodolo-
gies and apparatuses are known by means of which it is
possible to acquire electrical signals from the human body
for monitoring activities related to various organs in the
body, such as, for example, muscular or pulmonary activity
or the heartbeat.

[0004] Conventionally, these physiological activities are
characterised by a mainly periodic, substantially impulsive
type trend, which is recorded using electronic instruments
suitable for collecting electrical type input signals.

[0005] However, the electrical signals are not clean, but
inside, they contain components of interest, mixed with
other noise or disturbance components depending on the
recording carried out.

[0006] Included among the various disturbances, which
can be found in the input signals is interference caused by
the electrical connections used for the acquisition system,
noise caused by moving electrodes caused, for example, by
patients moving, noise from the acquisition apparatus and
other.

[0007] Consequently, the acquisition of the signals
requires precision and possibly filters that can distinguish
the source of interest from unwanted background noises.
Included among the devices and processes, which exist at
the moment, are the so-called cardiac Holter devices.

[0008] The cardiac Holter monitoring, or the Holter moni-
toring, is a process characterised by the application of a
plurality of electrodes on the chest connected to a portable
apparatus (a small battery-operated recorder), which the user
wears for a fixed period of time, which is established, for
example, by the doctor.

[0009] The period of use can be for 24 hours or longer and
during this time, the apparatus is suitable for recording a
user’s electrocardiogram continuously while he/she carries
out normal, everyday activities.

[0010] Cardiac Holter devices therefore have signal filter-
ing processes, which can be based substantially on two
different types of analyses of the variables in question.

[0011] These analytical processes are known as PCA and
ICA and said processes are generally suitable for reducing
the quantity of data measured into a quantity of components
that is substantially lower in order to define only those of
interest. PCA is understood as an analysis of the signals on
the main components, which uses the first and second
statistical moments extrapolated from the data measured. In
particular, this process is based on the assumption that the
data is characterised by marked Gaussianity.

[0012] Gaussianity is understood as the tendency of a set
of statistical data or random variables to assume a normal
distribution. In view of the central limit theorem, this normal
distribution is characterised, in a first approximation, by
casual variables or real values, which tend to centre around
a single mean value.

Aug. 29,2019

[0013] Therefore, the associated probability density func-
tion graph is symmetrical and has a bell shape, which is
known as Gauss’s bell curve.

[0014] Instead, the ICA analysis processes consist of
analyses on the independent components, which include
statistical moments of a higher nature compared to the PCA
analyses, based on the assumption that there is mutual
statistical independence of the source of the signals under-
stood as non-Gaussian. These represent a particular case of
the blind source separation theory.

[0015] The statistical process finds the independent com-
ponents, latent variables or sources, maximising the statis-
tical independence of the estimated components. Non-
Gaussianity represents an index for measuring the
independence of the components and can be measured, for
example, by kurtosis or approximations of negentropy.
Mutual information is another common criterion for mea-
suring statistical independence of signals.

[0016] The described known art comprises a number of
important inconveniences. In particular, cardiac Holter
devices foresee the application of a plurality of electrodes on
the human body, which are uncomfortable to wear and
located on various parts of the chest or the body in general.
[0017] In fact, they are mostly positioned according to a
known mapping based, for example, on the electrocardio-
graphic derivations constituting Einthoven’s triangle or
other.

[0018] Furthermore, said electrodes, which convention-
ally come into contact, do not allow the user wearing them
to move freely because when they are moved they generate
noise caused by the movement of the contacts and the user.
[0019] Therefore, if the user makes a sudden movement,
the distortion of the source signal is even greater. Besides the
positioning and the quality of the electrodes, there are other
factors, which influence the quality of the signal, such as
muscle tremors, frequency of sampling and the resolution of
the digitalized signal.

[0020] In addition, ECG Holter devices comprise a power
supply battery for the electrodes that users generally wear on
a strap, which represents a further hindrance and obstacle for
carrying out normal, everyday activities.

[0021] Another important disadvantage of the known art is
that the source signal filtering processes used conventionally
in ECG Holter devices are inadequate or partially inadequate
for extrapolating clean data for heartbeats.

[0022] The PCA processes, for example, are based on the
assumption that the variables in question are characterised
by marked Gaussianity, however, this approximation is only
valid for elements, such as noise, but approximate the
variables of interest inadequately, especially because of the
fact that periodic signals or signals with strong periodicity
are typically non-Gaussian.

[0023] Instead, as regards the ICA processes, another
important disadvantage within the context of the known art
is represented substantially by various specific technical
problems, in other words the problem of the commutability
of the components, the formation of blind spots in the output
signal and misalignment of the components.

[0024] The commutability of the components is caused by
the fact that the conventional ICA processes are not able to
extract the exact number of signal sources or the order of
arrival of the source signals, which translates into substantial
unrecognizability of the noise signal in relation to that of the
electrical cardiac activity in some cases.
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[0025] Whereas, the formation of blind spots can, for
example, be attributed to the fact that most ICA systems
have pre-set threshold values for signal filtering, which can
sometimes lead to all of the information being eliminated,
consequently generating gaps in the information.

[0026] Finally, the misalignment of the components is
caused by the fact that the conventional ICA techniques are
not even able to provide the scalar value of the sources (as
well as the signal) and consequently, in some cases, espe-
cially in the presence of a particularly noisy signal, the
extrapolated data can be misaligned in sections.

[0027] In this situation, the technical task at the root of the
present invention is to develop an apparatus and process for
analysing an ECG tracing capable of substantially overcom-
ing at least part of the stated inconveniences.

[0028] Within the scope of said technical task, an impor-
tant object of the invention is to obtain an apparatus that is
both easy to wear and doesn’t cause a hindrance to users or
time limits related to its use as a result of the nature of the
system.

[0029] Another important object of the invention is to
develop an apparatus and process for analysing an ECG
tracing that can reproduce the signal, for example, of a
heartbeat with an opportune representation cleared of the
noisy components deriving from sources of disturbance.
[0030] Another important technical task of the invention is
to define an apparatus and process for analysing an ECG
tracing, which is not affected by the problems encountered
in the prior art and which is, consequently, able to distin-
guish the signal emission sources and generate filtered
output without blind spots or unwanted misalignments.
[0031] The technical task and specified aims are achieved
by an apparatus and process for analysing an ECG tracing as
claimed in the attached claim 1. Preferred embodiments are
described in the dependent claims.

[0032] The characteristics and advantages of the invention
are clarified below by a detailed description of preferred
embodiments of the invention, with reference to the accom-
panying drawings, wherein:

[0033] FIG. 1 shows an operational diagram of the device
according to the invention;

[0034] FIG. 2 illustrates a diagram of the process for
analysing an ECG tracing;

[0035] FIG. 3 is a diagram of the apparatus for analysing
an ECQ tracing;

[0036] FIG. 4 represents a dirty ECG tracing;

[0037] FIG. 5a shows a clean ECG tracing;

[0038] FIG. 55 illustrates a noise signal;

[0039] FIG. 6 represents the discretization intervals on a

clean ECG tracing;

[0040] FIG. 7 shows the equipotential lines of a clean
misaligned ECG tracing;

[0041] FIG. 8 illustrates a clean aligned ECG tracing;
[0042] FIG. 9a is an example of an ECG tracing compris-
ing blind spots; and

[0043] FIG. 95 is an example of an ECG tracing compris-
ing misalignment.

[0044] In this document, when measurements, values,
shapes and geometrical references (such as perpendicularity
and parallelism) are associated with words, such as
“approximately” or other similar terms, for example “prac-
tically” or “substantially”, they shall be understood as
except errors of measurement or inaccuracies resulting from
production and/or manufacturing errors and, above all,
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except a slight divergence from the value, measurement,
shape or geometrical reference with which it is associated.
For example, if said terms are associated with a value, they
preferably indicate a divergence of no more than 10% of the
same value.

[0045] Furthermore, when terms such as “first”, “second”,
“greater”, “lower”, “principal” and “secondary” are used,
they do not necessarily identify an order, a relationship
priority or relative position, but they may simply be used to
distinguish different components more clearly.

[0046] With reference to the Figures, the process for
analysing a dirty ECG tracing G according to the invention
is globally indicated with number 1.

[0047] With reference to the Figures, the apparatus for
analysing a dirty ECG tracing according to the invention is
globally indicated with number 20.

[0048] The apparatus 20 for analysing a dirty ECG tracing
comprises at least one sensor device 22, memorisation
means 23, connection means 24 and at least one data
processing device 25.

[0049] The sensor device 22 preferably consists of an
electrode, for example, of the type known and commonly
used for acquiring cardiac signals.

[0050] It also comprises, for example, a suction cup com-
prising a portion in polymeric material around a central
metal core suitable for acquiring electrical type signals.
[0051] The sensor device 22 can also comprise one or
more PADs comprising electro-co-adhesive electrodes suit-
able for attaching to the user’s body.

[0052] In any case, the sensor device 22 is preferably
suitable for acquiring a dirty ECG tracing 11 emitted, for
example, from the user’s body.

[0053] The dirty ECG tracing 11 can comprise muscular,
pulmonary or cardiac signals and generally includes all
signals, including mixed ones, which can be emitted by the
human body.

[0054] The user can be a patient undergoing medical
treatment, but he/she may also be a sportsman or simply a
person intending to monitor his/her bodily functions.
[0055] The apparatus 20 preferably also comprises only
one sensor device 22, for example, attached to the human
body and, more specifically to a limb, by means of elastic
bands of a known type or Velcro laces.

[0056] However, the apparatus 20 can also comprise a
plurality of devices 22, for example, conventionally attached
to the human body.

[0057] By conventionally, we mean the classical structure
of cardiac Holter devices, which involve the use of twelve
devices 22 arranged along the three bipolar derivations of
the limbs, the three unipolar derivations of the limbs and the
six precordial derivations.

[0058] In any case, as stated, the recorded signals are
preferably a dirty ECG tracing 11 comprising one or more
signals.

[0059] In particular, the dirty ECG tracing 11 preferably
consists of mixed signals comprising, for example, a plu-
rality of signals and, consequently, these comprise at least
one clean ECG tracing 12, emitted from a main source 12a
and a noise signal 13 emitted from at least one noise source
13a.

[0060] The clean ECG tracing 12 preferably substantially
corresponds to a conventional cardiac type signal, in other
words, wherein the wave sections P, Q, R, S, T, U as defined
by Einthoven are highlighted.

2 <
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[0061] Said signal is characterised, for example, by peri-
odicity or better said, predominantly homogenous ftre-
quency, which determines its distinctly non-Gaussian behav-
iour. In fact, the Gaussianity of a signal, as said previously,
substantially lies in the fact that random independent events,
such as, for example, signal noises or disturbances, tend to
assume a normal type of distribution or Gauss distribution,
which consists of a trend tending towards an average value.
[0062] The main source 12a coincides, for example, with
the user’s heart.

[0063] However, the main source 12a must preferably be
considered as the heartbeat perceived by the sensor device
22 and therefore, it must preferably be considered level with
said sensor device 22, in other words like the cardiac
electrical activity level with the sensor device 22.

[0064] Instead, the noise signal 13 is, for example, a
disturbance signal of the clean ECG tracing and can corre-
spond, for example, to the noise emitted by muscular
activity or also the noise emitted by lung activity or other.
[0065] The noise source 13a is, for example, conse-
quently, a different organ to the heart, or other types of
disturbances caused by acquisition from the sensor device
22.

[0066] As with the main source 12a, the noise source
preferably coincides with the disturbance signal perceived
by the sensor device 22 and therefore, it must preferably be
considered level with the sensor device 22.

[0067] The sensor device 22, which is preferably an elastic
band, can also comprise movement sensors.

[0068] These movement sensors can be, for example,
accelerometric type sensors, or gyroscopic sensors or other.
[0069] Sensors can be present, for example, for detecting
indirect movement, such as common humidity sensors for
the sweat of a user wearing the sensor device 22 or said
sensors can be suitable for measuring the energy consumed
by the user.

[0070] Since the movement sensors may be located on the
sensor device 22, they are suitable for recording the move-
ment of the sensor device 22 and consequently also for
recording the movement of the main source 12a and the
noise source 13a.

[0071] The memorisation means 23 can be physical sup-
ports, such as, for example, common memory cards, or they
can be virtual supports of a known type.

[0072] The memorisation means 23 preferably comprise a
cloud-type memory support and they can comprise the data
processing device 25 suitable for cleaning the dirty ECG
tracing 11 in a clean ECG tracing 12.

[0073] Whereas, the connection means 24 are preferably
suitable for connecting the sensor device 22 and the memo-
rization means 23. Said connection means can be common
electrical connection wires, for example, or they can pref-
erably be wireless type means, such as infrareds, Blu-
etooth® or other.

[0074] Furthermore, the connection means 24 can prefer-
ably include one or more auxiliary data processing devices
40 between the memorisation means 23 and the sensor
device 22.

[0075] The auxiliary data processing device 40 can be, for
example, any electronic means fitted with a processor and a
screen. For example, the auxiliary data processing device 40
can be a tablet, a computer or other.

[0076] The auxiliary data processing device 40 is prefer-
ably a smartphone.
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[0077] 1In particular, it is preferably suitable for allowing
the user to display the acquired dirty ECG tracing 11 in real
time, for example by means of a specific application. In
addition, the auxiliary data processing device 40 is also
suitable for allowing the clean ECG tracing to be displayed
by means of the data processing device 25 and recorded on
the memorisation means 23.

[0078] The data processing device 25 is a common type of
electronic processor, such as, for example, a processor or
other, comprising software suitable for performing a plural-
ity of commands.

[0079] The data device 25 is preferably included or coin-
cides with the memorisation means 23, however, it may also
be included or coincide with the auxiliary data processing
device 40.

[0080] The data processing device 25 is preferably suit-
able for performing process 1.

[0081] The process 1 for analysing a dirty ECG tracing 11
comprises at least one preliminary phase 1a, a first phase 15,
a second phase 1¢, a third phase 1d, a fourth phase 1e, a fifth
phase 1/ a sixth phase 1g and a seventh phase 1.

[0082] The preliminary phase la consists of breaking
down the dirty ECG tracing 11 into the clean ECG tracing
12 and noise signal 13 by means of an ICA-type analysis
(analysis of the independent variables).

[0083] ICA-type analyses consist of computational pro-
cessing methods, which serve to separate a multivariate
signal into its additive sub-components, assuming that there
is a mutual statistical independence of the source of the
non-Gaussian signals and this is a particular case of the
“blind source separation”.

[0084] Among the various types of ICA analyses docu-
mented in literature (FastICA, infomax and other), a JADE-
type algorithm (Joint approximation diagonalization of
Eigen’s matrix), which is subsequently explained in further
detail, is preferably used in the preliminary phase 1a.
[0085] The first phase 15 preferably consists of a discreti-
zation of the dirty ECG tracing 11 for time intervals. This
discretization consequently leads to a subdivision, depend-
ing on the type of discretization chosen, of the dirty ECG
tracing 11 into portions of electrical signal 14.

[0086] This subdivision is preferably carried out in the
time domain and consists of defining At time intervals with
values, for example, equal to 1x107° s,

[0087] Furthermore, the portions of electrical signal 14
comprise, in turn, a first portion 14a and a second portion
145.

[0088] The first portion 14a preferably comprises part of
the tracing for the clean ECG 12, while the second portion
145 comprises part of the noise signal 13.

[0089] The second phase 1¢ preferably consists of evalu-
ating at least one parameter of Gaussianity or, better said,
non-Gaussianity of the portions of electrical signal 14.
[0090] Present among the parameters of known Gaussi-
anity for example is kurtosis (or kurtosis moment), variance
and negentropy.

[0091] The parameters considered are preferably kurtosis
and variance.
[0092] In this regard, the nth portion of signal 14 is

considered as:
x(my=k*s(n)+w(n).

[0093] Where k is a signal coefficient, s(n) is the nth first
portion 14a and w(n) is the nth second signal portion 144.
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[0094] Consequently, s(n) preferably represents a typi-
cally non-Gaussian type portion of signal 14, while w(n)
represents a typically Gaussian-type portion of signal 14.
[0095] The moment defined by the cumulant or semi-
invariant of the fourth order is defined as kurtosis and can be
calculated as:

K 0=EGH-3[E)P

[0096] where E is the function defining the expected
value.
[0097] The term kurtosis represents the Gaussianity of the

signal and tends to the zero value when the signal x(n) is
substantially Gaussian.

[0098] As x(n) is subdivided into a first portion 14a or s(n)
and a second portion 145 or w(n), the Gaussianity of the
portion of signal 14 x(n) only emerges if the second portion
145 is present.

[0099] Therefore, an indicator of the presence of the noise
or second portion 145 is the kurtosis value, which is close to
the zero value for signals with disturbances.

[0100] As for the variance, it is defined by:
(i = e
g2z
n
[0101] Where i is the arithmetic average of the nths X, in

other words

[0102] To evaluate Gaussianity with variance, it is pref-
erable to evaluate the disparity between the variance of a
distribution of Gaussian noise and the actual distribution of
the nth portions of electrical signal 14.

[0103] The third phase 1d preferably consists of selecting
one of the portions of electrical signal 14 in the same time
interval (At), based on at least one Gaussian parameter.
Typically, and preferably the portion of electrical signal,
which is selected, is the one defined by lower Gaussianity,
in other words the first portion 14a.

[0104] Specifically, for example, to determine the noise or
second portion 145, we must consider the expression cor-
responding to:

KI<5 "0?>0.5

[0105] However, it is possible, in some cases, that this
restriction is not sufficient for determining and selecting the
first portion 14a.

[0106] In these cases, for example, both components
appear within the interval defined by the previous expres-
sion.

[0107] Preferably, in this case, a new selection is made.

[0108] This selection is preferably made evaluating the
portion of electrical signal 14 affected by a higher kurtosis
moment, in other words by lower Gaussianity.

[0109] This principle, which preferably consists of a sub-
stantial rule of non-double cancellation of the components,
can be expressed as follows:
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[Ki) <5202 (e) > 0, 5] [K (i) < 5400 > 0, 3] =

if K(x;;) < K(xp;) then x;; =0

if K(x1;) > K(xp;) then xp; =0

[0110] The fourth phase le consists of recording the first
portions of signal 14a selected in the third phase 14 on a
memorisation support. In particular, the memorisation sup-
port preferably coincides with the memorisation means 23.
[0111] The fifth phase 1f consists of the reconstruction of
the clean ECG tracing 12 based on the first portions of signal
14a recorded in the fourth phase 1d.

[0112] The clean ECG tracing 12 is consequently prefer-
ably all of the portions of signal 14 cleared of the second
portions 145 and therefore of the noise.

[0113] The clean ECG tracing 12 can have a substantially
constant trend consequently defining a prevalent equipoten-
tial line along which the ECG tracing 12 is distributed.
[0114] However, it is possible that the clean ECG tracing
12 is only continuous in sections (see FIG. 2). In this case,
the clean ECG tracing 12 defines, for example, a plurality of
equipotential lines level with the sections of substantial
continuity of the signal. These equipotential lines conse-
quently appear substantially, in this case, misaligned.
[0115] Therefore, process 1 comprises the sixth phase 1g
wherein said prevalent equipotential lines are aligned.
[0116] In order to be able to align the equipotential lines,
the data processing device 25 analyses and discretizes the
portions of electrical signal 14 again preferably with inter-
vals corresponding to A=a-b, where the terms a, b are
successive time values substantially coinciding and prefer-
ably on transition between one equipotential line and
another.

[0117] In order to be able to evaluate whether there is an
elevation or misalignment of the equipotential lines, the
integral misalignment rule is used:

b

[ s

S ax

0

%100 > C

[0118] Where a and b are the extremes of the interval of
discretization, the function f(x) consists of the representative
fanction of the clean ECG tracing 12 and “C” is an arbitrary
constant or parameter that can be manipulated.

[0119] C is preferably an arbitrary constant or parameter,
which depends on the distribution of the input signal, in
other words the clean ECG tracing 12, following the integral
misalignment rule stated previously.

[0120] Specifically, C for example, can take on values
comprised between 150 and 200 and more opportunely 175.
[0121] Once the misalignments have been identified, it is
consequently preferably possible to define a clean ECG
tracing 12 substantially aligned with only one prevalent
equipotential line.

[0122] Finally, in the seventh phase 1%, the movement of
said main source 124 is preferably recorded, as well as said
noise source 13a. This movement can be recorded during the
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activity of the data processing device 25 preferably by
means of a movement sensor comprised within the sensor
device 22.

[0123] In particular, the movement of the main source 12a
and of the noise source 13a coincides, for example, with the
movement of the sensor device 22.

[0124] Each of the phases 1a, 15, 1¢, 1d, 1e, 1f 1g, 1k can
be undertaken with different times and in a different order to
those previously described, provided that the data process-
ing functionality is maintained.

[0125] The operation of the apparatus 20 described pre-
viously in structural terms is as follows.

[0126] The user can position the sensor device 22 in
contact with a portion of a limb, for example, using elastic
bands, and set the apparatus 20 in operation.

[0127] Once the system has been activated, the user can
command, for example, the acquisition using the auxiliary
data processing device 40.

[0128] The sensor device 22 continues to record the dirty
ECG tracing 11 and sends the information recorded to the
auxiliary data processing device to be displayed and/or to
the memorisation means 23 to be recorded.

[0129] Once the data has been recorded, the data process-
ing device 25 is activated and analyses the data received
again, distinguishing the clean ECG tracing 12 component
from that of the noise signal 13.

[0130] At this point, the noise signal 13 is eliminated from
the recorded information and the next phase consists of
aligning the clean ECG tracing 12.

[0131] The processed information is consequently saved
again on the memorisation means 23 and made available for
subsequent visualisation.

[0132] In particular, the final recorded data comprising the
clean aligned ECG tracing 12 is in vector format and can
consequently be accessed by means of any device suitable
for displaying said formats.

[0133] The operation of this apparatus 20 has no limits in
terms of time, other than those defined by the supply, the
variable, the auxiliary data processing device 40 or by the
special memory inside the memorization means 23.

[0134] Consequently, it is possible to access, for example,
atime history of an extensive ECG tracing and, thanks to the
movement sensors, evaluate whether any physical activity
has been carried out in some sections.

[0135] The apparatus and process for analysing a dirty
ECG tracing 1 according to the invention presents important
advantages.

[0136] In fact, the apparatus 20 for a dirty ECG tracing 1
is composed of a plurality of elements, which allow the user
to monitor and observe data referring to cardiac behaviour
without any particular impediment or hindrance.

[0137] Furthermore, as it is not necessary to use a plurality
of devices 2 thanks to the precision and filtering permitted
by process 1 according to the invention, the apparatus 20
does not require a large battery to supply the devices 2 as is
the case with traditional cardiac Holter devices.

[0138] Another advantage of the apparatus and process for
a dirty ECG analysis is that the analysis traditionally known
as ICA is boosted, and consequently provides consultable
data, which is more representative and realistic.

[0139] Specifically, two previously described basic prob-
lems relating to said technique are overcome.

[0140] In fact, the calculation algorithms not only allow
the signals acquired by the sensor device 22 going into the
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memorization means 23, to be distinguished blindly, a
solution, which already exists at the current state of the art,
but also the clean ECG signal 12 to be distinguished
carefully from the noise signal 13, based on specific Gauss-
ian parameters.

[0141] Thus, in this sense, the problem of component
permutation found in traditional ICA analysis systems is
overcomnie.

[0142] A further advantage also comes from the problem
solving of “blind spots” and output signal misalignments.
[0143] The algorithms used make it possible to avoid the
elimination of all of the data for fractions of signal that do
not exceed the fixed margin thresholds.

[0144] For this reason, the clean ECG signal 12 does not
contain missing portions of data.

[0145] Furthermore, process 1 also makes it possible to
solve the problem of misalignment of the prevalent equipo-
tential lines of the clean ECG signal 12 as it allows the
misaligned portions to be detected and aligned with a line of
reference by means of integration analysis.

[0146] The invention is subject to variations falling within
the scope of the inventive concept defined by the claims.
[0147] Inthis context, all of the parts can be replaced with
equivalent elements, using any materials, shapes and sizes.

1. A process for analysing a dirty ECG tracing,

said dirty ECG tracing comprising a clean ECG tracing,
emitted by a main source, and a noise signal, emitted by
at least one noise source,

said process comprising:

at least one preliminary phase of breaking down said dirty

ECG tracing into said clean ECG tracing and a noise
signal by means of an ICA-type analysis,

at least one first phase wherein said dirty ECG tracing is

discretized for intervals of time in portions of electrical
signal,

said portions of electrical signals comprising a first por-

tion, part of said clean ECG tracing, and a second
portion, part of said noise signal,

at least one second phase wherein at least one Gaussian

parameter of said portions of electrical signal is evalu-
ated,

at least one third phase wherein one of said portions of

electrical signal is selected, in said same interval of
time, based on said at least one Gaussian parameter,
and

said portion of electrical signal selected being said first

portion.

2. The process for analysing a dirty ECG tracing accord-
ing to claim 1, wherein said at least one Gaussian parameter
is at least one chosen from kurtosis, variance and negent-
ropy.

3. The process for analysing a dirty ECG tracing accord-
ing to claim 1, wherein the portion of electrical signal made
up of a higher kurtosis moment is selected in said at least one
third phase.

4. The process for analysing a dirty ECG tracing accord-
ing to claim 1, comprising a fourth phase wherein said first
portions of signal selected in said third phase are recorded on
a memorisation support.

5. The process for analysing a dirty ECG tracing accord-
ing to claim 1, comprising a fifth phase wherein said clean
ECG tracing is reconstructed on the basis of said first
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portions of signal recorded in said fourth phase, said clean
ECG tracing defining at least one prevalent equipotential
line.

6. The process for analysing a dirty ECG tracing accord-
ing to claim 5, wherein said clean ECG tracing defines a
plurality of prevalent equipotential lines in said fifth phase
and said method comprises a sixth phase wherein said
prevalent equipotential lines are aligned.

7. The process for analysing a dirty ECG tracing accord-
ing to claim 1, comprising a seventh phase wherein the
movement of said main source is recorded, as well as said
noise source, said movement recorded making it possible to
identify whether the dirty ECG tracing was obtained under
stress.

8. An apparatus for analysing a dirty ECG tracing, com-
prising:

at least one sensor device configured for acquiring said

dirty ECG tracing (11),

memorisation means configured for enabling the record-

ing of information,

connection means configured for connecting said sensor

device and said memorisation means,

and

at least one data processing device comprising means for

carrying out said process in claim 1.

9. The apparatus for analysing a dirty ECG tracing
according to claim 8, wherein said sensor device is made up
of an element chosen from an elastic band comprising an
electrode and a movement sensor for said sensor device and
at least a PAD comprising an electro-co-adhesive electrode
suitable for attaching to the body of the user.

10. The apparatus for analysing a dirty ECG tracing
according to claim 8, wherein said connection means are of
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a wireless type and comprise an auxiliary data processing
device configured for communicating with said sensor
device and said memorisation means,

said data processing device being a cloud-type remote

server, also including said memorisation means,

said auxiliary data processing device being configured for

allowing the display of said dirty ECG tracing in real
time and/or said clean ECG tracing processed by said
data processing device and recorded in said memori-
sation means.

11. The process for analysing a dirty ECG tracing accord-
ing to claim 2, comprising a fourth phase wherein said first
portions of signal selected in said third phase are recorded on
a memorisation support.

12. The process for analysing a dirty ECG tracing accord-
ing to claim 2, comprising a fifth phase wherein said clean
ECG tracing is reconstructed on the basis of said first
portions of signal recorded in said fourth phase, said clean
ECG tracing defining at least one prevalent equipotential
line.

13. The apparatus for analysing a dirty ECG tracing
according to claim 9, wherein said connection means are of
a wireless type and comprise an auxiliary data processing
device configured for communicating with said sensor
device and said memorisation means,

said data processing device being a cloud-type remote

server, also including said memorisation means,

said auxiliary data processing device configured for

allowing the display of said dirty ECG tracing in real
time and/or said clean ECG tracing processed by said
data processing device and recorded in said memori-
sation means.
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