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Description

TECHNICAL FIELD

[0001] The present invention relates to an electronic
system to control the acquisition of an electrocardiogram.

BACKGROUND ART

[0002] The electrocardiogram (ECG) is very important
in determining the presence of cardiovascular diseases.
[0003] For example, the electrocardiogram allows to
determine the presence of acute myocardial infarct, lo-
calize the origin of an ischemia, diagnose the presence
of tachyarrhythmia and monitor the therapy of patients
with heart failure.
[0004] The electrocardiogram exploits the presence of
transmembrane ionic currents flowing between the cell
membrane and the adjacent cells. These currents are
synchronised by the activation and by the sequences of
cardiac recovery and create an electric field inside and
around the heart.
[0005] Said electric field varies over time during a car-
diac cycle and is transmitted to the structures adjacent
to the heart, such as the lungs, blood, skeletal muscles
and skin.
[0006] The currents reaching the skin are exploited for
generating the track of an electrocardiogram and said
currents are detected by means of electrodes appropri-
ately positioned on the skin.
[0007] In particular, an electrocardiogram performed
in a hospital environment uses ten electrodes and twelve
unipolar, precordial unipolar and bipolar leads.
[0008] The tracks obtained from the recording of the
signal generated by the leads represent the electrocar-
diogram.
[0009] The bipolar leads measure the potential differ-
ence between two electrodes, wherein one electrode is
considered positive and one negative. In particular, the
potential difference between the left arm (positive elec-
trode) and the right arm (negative electrode), between
the left leg (positive electrode) and the right arm (negative
electrode) and between the left leg (positive electrode)
and the left arm (negative electrode) is measured.
[0010] Unipolar leads on the other hand measure the
electrical potential at the point wherein the electrodes are
applied, which are typically positioned in the region of
the precordium, about the front margin of the heart up to
the tip thereof.
[0011] Moreover, it is possible to obtain three unipolar
leads known as "boosted" which are obtained from the
bipolar leads.
[0012] It is known that each cardiac cycle of a person
in a stable physical state generate an electrocardiogram
track that comprises, in order of time:

- a P wave representing the depolarisation of the heart
atria;

- a QRS complex: it is a set of three waves represent-
ing the depolarisation of the heart ventricles;

- a T wave representing the repolarisation of the heart
ventricles;

- a U wave (not always detectable) representing re-
polarisation of the papillary muscles.

[0013] The ten electrodes must be placed in specific
anatomical positions, which is not always easy to recog-
nise or identify, especially by non-medical personnel.
[0014] Some studies have demonstrated that four
electrodes are sufficient to obtain an electrocardiogram
that has a specificity and sensitivity that are statistically
comparable with respect to an electrocardiogram ob-
tained with ten electrodes (see in this matter Green et
al., American Journal of Cardiology, 2004,
94:1529-1533).
[0015] One of the biggest challenges in modern Car-
diology relates to the frequent dissociation between the
presence of a symptom and the contemporary documen-
tation of objective medical texts relating to it.
[0016] The use of traditional methods (ECG with 12
standard leads, continuous ECG in the 24 hours following
the Holter method or recordings by external monitors for
7-30 days) for diagnosing cardiovascular conditions that
are manifested occasionally has too often produced dis-
appointing results; recent studies have also demonstrat-
ed how even continuous monitoring over 7 days has not
succeeded in highlighting the cardiovascular condition
causing the symptom the patient initially complains of.
[0017] A partial solution to these problematics has
been offered by the introduction of subcutaneously im-
plantable devices which operate a continuous recording
of the heart’s electrical activity. Notwithstanding every-
thing, however, the implants are installed using an inva-
sive procedure, have no utility in distinguishing transitory
myocardial ischemia and nothing guarantees that the
symptom complained of will manifest itself during the long
but limited implant period.
[0018] Therefore there is a perceived need for imme-
diately having a device which allows to acquire the elec-
trocardiograph track at the exact moment wherein an
acute pathological state occurs, so as to be able to cor-
relate the electrocardiograph track to the particular path-
ological state.
[0019] US patent no. 8509882 discloses a device
transmitting, using Bluetooth technology, a signal repre-
senting an electrocardiogram to a smartphone, which dis-
plays said signal on the screen.
[0020] Patent application MX2013001001 discloses a
monitoring device for an electrocardiogram with twelve
leads, wherein the device comprises a Bluetooth com-
munication module for transmitting the electrocardio-
gram to a mobile telephone, which displays the tracks of
the electrocardiogram three at a time.
[0021] US 8005531 discloses an apparatus for
processing the electrocardiographic signals of a patient.
The apparatus uses a plurality of algorithms, each spe-
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cifically designed for analysing twelve leads, which can
be measured or derived.
[0022] US 6282440 discloses a method for determin-
ing whether the electrodes of an electrocardiogram are
positioned correctly by means of the analysis of the sig-
nals generated by eight electrodes. In particular, a cov-
ariance matrix is calculated as a function of eight chan-
nels, the solution of the self-vectors of the covariance
matrix is calculated, and the corners between the self-
vectors and the original vectors are calculated. The val-
ues of the angles are compared with a set of reference
angles and, as a function of this comparison, it is deter-
mined whether the electrodes are positioned correctly.
[0023] GB2489704 discloses an electrocardiographic
mat with multiple ECG sensors and a set of indicia on
the surface of the mat indicating an optimal location and
orientation of a user’s hands or feet. A control unit proc-
esses the data from the sensors and may determine
whether the user is optionally engaged with the device
and indicate how to improve the engagement by interac-
tion of a user with an electromyographic device.
[0024] It is important to correctly position the elec-
trodes for acquiring the heart’s electrical activity, other-
wise the acquired electocardiographic track will not be
correct, i.e. it might generate false indications of cardio-
vascular diseases.
[0025] For example, the electrodes might not suffi-
ciently adhere to the patient’s skin or might be inverted.
[0026] In the case wherein the two electrodes are in-
verted, this can be the cause of a tracing exhibiting al-
terations of the atrial and ventricular depolarisation, thus
providing a false indication of alterations of depolarisa-
tion.
[0027] Cardiopulmonary resuscitation is a first aid
method of a patient in a state of cardiocirculatory arrest.
[0028] The survival of the patient in the condition of
cardiocirculatory arrest depends on the rapid recognition
of the condition of cardiocirculatory arrest, from correct
positioning of the hands on the patient’s chest and on
the rate of the External Chest Compressions (Meaney
P. et al., AHA consensus statement: Cardiopulmonary
Resuscitation Quality: Improvement Cardiac Resuscita-
tion Outcomes Both Inside and Outside the hospital, Circ.
2013, 128:417-435).
[0029] The Applicant has observed that the known de-
vices have the following disadvantages:

- they do not provide a reliable guide to the placement
of the electrodes;

- they do not allow a real-time verification of the correct
placement of the electrodes on the patient’s chest;

- they do not allow to immediately acquire a plurality
of tracks of an electrocardiogram at the time wherein
an alteration of the heart functioning is verified;

- they do not allow to immediately provide a correct
guide to cardio-pulmonary resuscitation.

SUMMARY OF THE INVENTION

[0030] The present invention relates to an electronic
system to control the acquisition of an electrocardiogram
as defined in the enclosed claim 1 and by its preferred
embodiments disclosed in the dependent claims from 2
to 9.
[0031] The Applicant has perceived that the electronic
system according to the present invention has the follow-
ing advantages:

- it provides a reliable guide to the placement of the
electrodes, because it carries out a calibration of the
placement according to the particular body form of
the patient;

- it allows a real-time verification of the correct place-
ment of the electrodes on the patient’s chest;

- it immediately allows to acquire a track of an elec-
trocardiogram at the time wherein an alteration of
the heart functioning is verified;

- it immediately provides a correct guide to cardio-pul-
monary resuscitation in a case of a cardiocirculatory
arrest, ventricular tachycardia or ventricular fibrilla-
tion of a patient’s heart.

[0032] It is also an object of the present invention a
method for controlling the acquisition of an electrocardi-
ogram as defined in the enclosed claims 10-11.
[0033] It is also an object of the present invention a
computer program for controlling the placement of the
electrodes for an electrocardiogram, as defined in the
enclosed claim 12.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] Additional features and advantages of the in-
vention will become more apparent from the description
which follows of a preferred embodiment and the variants
thereof, provided by way of example in the appended
drawings, wherein:

- Figure 1 shows a block diagram of the electronic
system to control the acquisition of an electrocardi-
ogram according to the invention;

- Figure 2 shows in greater detail a portable electronic
device used in the electronic system of Figure 1;

- Figure 3A schematically shows an image represent-
ing the position of the electrodes on the chest for
carrying out an electrocardiogram;

- Figure 3B shows in more detail the position of the
electrodes of the illustration of figure 3A;

- Figure 3C shows the trend of the tracks of the elec-
trocardiogram displayed on the screen of the mobile
electronic device according to the invention;

- Figures 4A-4D show the flow diagram of the method
for controlling the acquisition of an electrocardio-
gram according to the invention.
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DETAILED DESCRIPTION OF THE INVENTION

[0035] It should be observed that in the following de-
scription, identical or analogous blocks, components or
modules are indicated in the figures with the same nu-
merical references even where they are illustrated in dif-
ferent embodiments of the invention.
[0036] With reference to Figure 1, it shows an electron-
ic system 1 to control the acquisition of an electrocardi-
ogram according to the invention.
[0037] The electronic system 1 comprises a portable
electronic device 2 and a mobile electronic device 3,
which are connected each other by means of a short-
range radio communication channel.
[0038] The term "short-range" means a distance of less
than 10 metres.
[0039] The mobile electronic device 3 can be a smart-
phone (for example, an iPhone), a tablet (for example,
an iPad) or a laptop.
[0040] The technology used to make the radio connec-
tion between the portable electronic device 2 and the
mobile electronic device 3 is for example Bluetooth or
WiFi (standard IEEE 802.11).
[0041] The mobile electronic device 3 comprises:

- an optical device 3-1 for acquiring images;
- a screen 3-2;
- a transceiver 3-4 of short-range radio signals;
- a processing unit 3-3;
- a transceiver 3-6 of long-range signals.

[0042] The optical device 3-1 has the function of ac-
quiring a plurality of real-time images I1, I2 ... In repre-
senting a portion of a human body.
[0043] The optical device 3-1 is for example a camera
or a videocamera.
[0044] The screen 3-2 is configured to display a real-
time image representing the portion of the human body
and to display textual indications, wherein said image
further comprises a first positioning mark, a second po-
sitioning mark and a third positioning mark representing
the positions wherein to apply the first, the second and
the third electrodes respectively, as will be more fully
described in the following.
[0045] The portion of the human body comprises for
example the shoulders, the chest, the abdomen and the
pelvis of a man, of a woman or of a child.
[0046] The transceiver 3-4 has the function of receiv-
ing/transmitting a short-range radio signal S2_r_sd
from/towards the portable electronic device 2.
[0047] The transceiver 3-6 of long-distance signals has
the function of receiving/transmitting a long-range signal
S_Id from/towards a medical centre or a central emer-
gency unit for ambulance management. The long-range
signal can be transmitted via a fixed communication net-
work or can be of a radio-transmitted type via a network
of radio-mobile communication.
[0048] The processing unit 3-3 has the function of con-

trolling acquisition of an electrocardiogram of the heart
of the human body, as will be explained more in detail in
the following.
[0049] The processing unit 3-3 is electrically connect-
ed with the image acquisition optical device 3-1, with the
screen 3-2, with the transceiver 3-4 and with the trans-
ceiver 3-6.
[0050] The processing unit 3-3 comprises:

- a first input terminal adapted to receive the plurality
of images I1, I2 ... In acquired from the optical device
3-1;

- an input/output terminal adapted to receive/transmit
an internal signal S_int;

- a first output terminal adapted to generate a driving
signal S_pl for driving the screen 3-2 with the pur-
pose of viewing thereon appropriate images and/or
textual indications.

[0051] In the case wherein the mobile electronic device
3 is a smartphone, the optical device 3-1 is the camera
already incorporated into the smartphones acttually
available on the market; in particular, the camera is po-
sitioned on the front side of the smartphone (typically,
above the screen of the smartphone) or on the rear side.
[0052] The portable electronic device 2 comprises:

- a first electrode 2-1;
- a second electrode 2-2;
- a third electrode 2-3;
- a transceiver 2-5 of short-range radio signals;
- a processing unit 2-6.

[0053] The portable electronic device 2 comprises a
main body which is a closed casing (for example, made
of a plastic material) which encloses the processing unit
2-6, wherein the electrodes 2-1, 2-2, 2-3 are connected
to the main body by means of suitable electrical cables
and possible interposed circuits.
[0054] The main body of the portable electronic device
2 has compact dimensions (for example, it has a square
shape with a side of about 6 cm) and it is positioned in
proximity of the human body on which the electrocardi-
ogram is to be carried out; for example, the main body
is fixed (by appropriate fixing means, for example a strap)
to the arm of the human body, in particular on the biceps
muscle as shown in Figure 3A.
[0055] The first electrode 2-1, the second electrode 2-2
and the third electrode 2-3 are contacts (for example of
resistive type) which detect a variation of analog voltage
proportional to the current generated on the skin of the
human body in the respective point wherein the elec-
trodes 2-1, 2-2, 2-3 are positioned, following the heart
beat of the considered human body.
[0056] The variation of current detected by each elec-
trode 2-1, 2-2, 2-3 is converted into digital format by
means of an analog-digital converter, as will be more fully
explained in the following in relation to the description of
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Figure 2.
[0057] In particular, the first electrode 2-1 is configured
to generate a first detecting electrical signal S1_r repre-
senting the current generated on the skin by the activity
of the heart of a human being analysed in the point where-
in the first electrode 2-1 is positioned on the considered
portion of the human body.
[0058] Likewise, the second electrode 2-2 is config-
ured to generate a second detecting electrical signal S2_r
representing the current generated on the skin by the
activity of the heart of a human being analysed in the
point wherein the second electrode 2-2 is positioned on
the considered portion of the human body.
[0059] Lastly the third electrode 2-3 is configured to
generate a third detecting electrical signal S3_r repre-
senting the current generated on the skin by the activity
of the heart of a human being analysed in the point where-
in the third electrode 2-3 is positioned on the considered
portion of the human body.
[0060] Advantageously, the portable electronic device
2 further comprises a fourth electrode 2-4 representing
a reference ground voltage and has the purpose of dis-
charging the current detected on the skin and minimising
the difference in impedance between the different elec-
trodes 2-1, 2-2, 2-3 and the skin.
[0061] The fourth electrode 2-4 is connected to the
main body (in particular, to the processing unit 2-6) by
means of a respective electric cable and possible inter-
posed circuits.
[0062] The transceiver 2-5 has the function of receiv-
ing/transmitting a short-range radio signal S1_r_sd
from/towards the mobile electronic device 3.
[0063] The processing unit 2-6 has the function of con-
trolling acquisition of an electrocardiogram of the heart
of the human body, as will be explained more in detail in
the following.
[0064] The processing unit 2-6 is electrically connect-
ed to the first 2-1, to the second 2-2, to the third 2-3, to
the fourth 2-4 electrode and with the transceiver 2-5.
[0065] The processing unit 2-6 comprises:

- a first output terminal adapted to generate a posi-
tioning verification signal S_v_ps indicating the cor-
rect placement of the first electrode 2-1, of the sec-
ond electrode 2-2 and of the third electrode 2-3;

- a second output terminal adapted to generate a heart
rate detection signal S_r_fc indicating a presence of
a cardiocirculatory arrest or a ventricular fibrillation
or a ventricular tachycardia of the heart of the human
body analysed;

- a third output terminal adapted to generate an elec-
trocardiogram signal S_ecg carrying the tracks rep-
resenting the electrocardiogram of the heart of the
human body analysed;

- a first, second, third and fourth input terminal adapt-
ed to receive the first, second, third and fourth de-
tecting electrical signals S1_r, S2_r, S3_r and S4_r
respectively.

[0066] Preferably, the processing unit 2-6 is such to
further generate a gain control signal S_ctrl_g for regu-
lating the value of the gain of an amplification circuit 2-8,
as will be explained in greater detail in the following.
[0067] In greater detail, the processing unit 3-3 of the
mobile electronic device 3 comprises:

- an electrodes placement guiding module 3-3.1 for
the first, second and third electrodes 2-1, 2-2, 2-3,
(and possibly the fourth electrode 2-4) which will be
indicated in the following as "electrodes placement
guiding module 3-3.1";

- a hand placement guiding module 3-3.2 for position-
ing of the hands, indicated in the following as "hand
placement guiding module".

[0068] In greater detail, the processing unit 2-6 of the
portable electronic device 2 comprises:

- an electrodes placement verification module 2-6.1
for the first, second and third electrodes 2-1, 2-2, 2-3
(and possibly a fourth electrode 2-4) which will be
indicated in the following as "electrodes placement
verification module 2-6.1";

- a heart rate detecting module 2-6.2;
- an electrocardiogram generating module 2-6.3.

[0069] The electrodes placement guiding module 3-3.1
has the function of guiding any person to position the
electrodes 2-1, 2-2, 2-3 on a portion of the human body
(for example, the chest) with the purpose of acquiring an
electrocardiogram of the heart of the human body.
[0070] Note that the person acquiring the electrocar-
diogram is not necessarily a doctor or a member of med-
ical personnel, but can also be, for example, the patient
himself.
[0071] In particular, the electrodes placement guiding
module 3-3.1 is configured to:

• receive, from the optical device 3-1 for acquiring im-
ages, a plurality of real-time images I1, I2 ... In rep-
resenting a determined portion of the analysed hu-
man body;

• identify a feature of the portion of the human body
within at least part of said plurality of images I1, I2 ...
In;

• calculate, as a function of the identified feature, the
positions wherein to apply the first electrode 2-1, the
second electrode 2-2 and the third electrode 2-3 on
the considered portion of the analysed human body;

• generate a driving signal S_pl carrying information
indicating the calculated positions wherein to apply
the first electrode 2-1, the second electrode 2-2 and
the third electrode 2-3.

[0072] The term "identifying a feature of the portion of
the human body" is taken to mean the recognition of a
feature of the human body using a suitable images
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processing algorithm.
[0073] Said recognition algorithms analyse, for exam-
ple, the shape, the dimensions, the relative position of
the searched features and compare them with respect
to a plurality of predefined templates with the purpose of
finding which of them is the closest one.
[0074] The recognition algorithms can be of a geomet-
ric type or a statistical type.
[0075] Some examples of recognition algorithms are
the following:

- methods based on sub-spaces;
- neural networks;
- deformable models;
- "Support Vector Machines";
- "Hidden Markov Models".

[0076] Preferably, the identified feature of the portion
of the human body is a human shoulder.
[0077] Therefore the screen 3-2 of the mobile electron-
ic device 3 is configured to receive the driving signal S_pl
and to display an electrodes positioning real-time image
I_ps_el representing the considered portion of the human
body analysed, as shown in Figure 3A, wherein said elec-
trodes positioning image I_ps_el further comprises:

- a first positioning mark representing a position
wherein to apply the first electrode 2-1;

- a second positioning mark representing a position
wherein to apply the second electrode 2-2;

- a third positioning mark representing a position
wherein to apply the third electrode 2-3;

- a fourth positioning mark representing a position
wherein to apply the fourth electrode 2-4.

[0078] Preferably, the first, second, third and fourth po-
sitioning marks are constituted by respective positioning
areas A1, A2, A3 and A4. In this case the electrodes
positioning image I_ps_el comprises the first positioning
area A1 inside which the first electrode 2-1 must be po-
sitioned, the second positioning area A2 inside which the
second electrode 2-2 must be positioned, the third posi-
tioning area A3 inside which the third electrode 2-3 must
be positioned and, preferably, the fourth positioning A4
area inside which the fourth electrode 2-4 must be posi-
tioned (see figure 3A again): this provides a reliable guide
to the placement of the electrodes 2-1, 2-2, 2-3 (and pos-
sibly 2-4), as the application positions of the electrodes
2-1, 2-2, 2-3 are shown graphically, superposed on the
image of the considered portion of the analysed human
body.
[0079] Note that in Figure 3A a continuous line shows
the electrodes positioning image I_ps_el effectively dis-
played on the screen 3-2 of the mobile electronic device
3 and a broken line shows the electrodes 2-1, 2-2, 2-3,
2-4 and the processing unit 2-6 superposed on the elec-
trodes positioning image I_ps_el.
[0080] According to a first variant of the invention, the

portion of the analysed human body comprises the shoul-
ders, the chest, the abdomen and the pelvis (refer again
to the image shown in Figure 3A): in this case the feature
of the portion of the human body (identified by means of
a suitable recognition algorithm that processes images)
is for example one of the two shoulders.
[0081] According to said first variant, the first position-
ing mark (for example, an area A1) is positioned on the
chest of the human body analysed in proximity of the
right shoulder, the second positioning mark (in the ex-
ample the area A2) is positioned on the chest of the hu-
man body analysed in proximity of the left shoulder, the
third positioning mark (in the example the area A3) is
positioned on the abdomen of the human body analysed
in proximity of the left leg and, preferably, the fourth po-
sitioning mark (in the example the area A4) is positioned
on the abdomen of the human body analysed in proximity
of the right leg (refer again to figure 3A).
[0082] Therefore the first electrode 2-1 is positioned
on the chest in proximity of the right shoulder, the second
electrode 2-2 is positioned on the chest in proximity of
the left shoulder and the third electrode 2-3 is positioned
on the abdomen in proximity of the left leg.
[0083] With reference to Figure 3B, according to said
first variant the electrodes placement guiding module
3-3.1 is configured to:

• receive the plurality of real-time images I1, I2 ... In
representing the shoulders, chest, abdomen and
pelvis of the human body;

• identify the position of the shoulders within at least
part of said plurality of images I1, I2, ... In;

• calculate the width x of the shoulders as a function
of at least part of said plurality of images I1, I2, ... In;

• calculate, as a function of the width x of the shoulders
and a first parameter k, a first distance y1 between
the first positioning area A1 and the extremity of the
right shoulder and between the second positioning
area A2 and the extremity of the left shoulder;

• calculate the width z of the pelvis;
• calculate, as a function of the width z of the pelvis

and a second parameter r, a second distance t1 be-
tween the third positioning area A3 and the extremity
of the left pelvis;

• calculate a third distance h between the third posi-
tioning area A3 and the first positioning area A1 equal
to a value x/2 comprised in an interval centred around
half the width x of the shoulders (i.e. h= x/2 6 Δ,
wherein Δ is a small value selected appropriately);

• generate the driving signal carrying information in-
dicating the first distance y1, the second distance t1
and the third distance h.

[0084] Note that in the first variant the width of the chest
of the analysed human body is measured by means of a
suitable processing of the images I1, I2 ... In acquired by
the optical device 3-1: this has the advantage of perform-
ing a calibration of the position wherein to apply the elec-
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trodes 2-1, 2-2, 2-3 on the patient’s chest as a function
of the particular dimensions of the analysed patient’s
chest, thus reducing the probability of committing errors
in the placement of the electrodes 2-1, 2-2, 2-3 on the
chest.
[0085] With the term "first distance y1" (referring to the
first positioning area A1) is meant the distance from the
extremity of the right shoulder of the point belonging to
the perimeter of the first positioning area A1 which is
nearest the right shoulder and the distance from the ex-
tremity of the left shoulder of the point belonging to the
perimeter of the second positioning area A2 which is
nearest the left shoulder.
[0086] Likewise, with the term "second distance t1" (re-
ferring to the third positioning area A3) is meant the dis-
tance from the extremity of the left pelvis of the point
belonging to the perimeter of the third positioning area
A3 which is nearest the left pelvis.
[0087] Lastly, with the term "third distance h" (referring
to the distance between the third positioning area A3 and
the first positioning area A1) is meant the distance be-
tween a first straight line which joins a reference point
inside the first positioning area A1 with a reference point
inside the second positioning area A2 (i.e. the first straight
line is the one joining the two shoulders) and a second
straight line which joins a reference point inside the third
positioning area A3 with a reference point inside the
fourth positioning area (A4) (i.e. the second straight line
is the one joining the two extremity of the pelvis), wherein
the direction of the third distance h is perpendicular to
the first straight line and the second straight line.
[0088] In the first variant of the invention, the screen
3-2 of the mobile electronic device is configured to re-
ceive the driving signal S_pl and to display the electrodes
positioning real-time image I_ps_el representing at least
the chest of the human body, wherein said image further
comprises:

- the first positioning area having a position identified
by the first distance y1;

- the second positioning area A2 having a position
identified by the first distance y1;

- the third positioning area A3 having a position iden-
tified by the second distance t1 and by the third dis-
tance h.

[0089] In other words, the value of the first parameter
k= x/y1 and the value of the second parameter r= z/t1
are fixed, then the width x of the shoulders is calculated
by means of a suitable processing of at least a part of
the plurality of images I1, I2, ... In acquired by the optical
device 3-1, then it is calculated the first distance y1 from
the right/left shoulder at which to position the first/second
positioning area A1/A2 by means of the calculation y1=
k/x, then the width z of the pelvis is calculated, then the
second distance t1 is calculated from the extremity of the
left pelvis by means of the calculation t1= z/r, then it is
calculated the third distance h between the first position-

ing area A1 and the third positioning area A3 by means
of the calculation h= x/2, lastly the third positioning area
A3 is positioned at the second distance t1 from the ex-
tremity of the left pelvis and at the third distance h=x/2
of the first positioning area A1 (see figure 3B).
[0090] In the case wherein the fourth electrode 2-4 is
present, the position of the fourth positioning area A4 is
identified (inside which to position the fourth electrode
2-4) in a similar way as the third positioning area A3. In
particular, the fourth positioning area A4 is positioned at
the second distance t1 from the extremity of the right
pelvis and at the third distance h= x/26 Δ between the
fourth positioning area A4 and the second positioning
area A2.
[0091] Preferably, the shape of the first positioning
mark, of the second positioning mark, of the third posi-
tioning mark (and possibly the fourth positioning mark)
is an "X".
[0092] Alternatively, in case wherein the positioning
marks are constituted by an area, the shape of the first
positioning area A1, of the second positioning area A2,
of the third positioning area A3 (and possibly of the fourth
positioning area A4) is a circle, thus obtaining four circles
A1, A2, A3, A4. In this case the reference points (used
for defining the third distance h) are the centres of the
respective circles.
[0093] The four circles A1, A2, A3, A4 are positioned
so as not to be superposed and so that the first circle A1
is aligned to the second circle A2, while the third circle
A3 is aligned to the fourth circle A4.
[0094] Alternatively, the shape of the first positioning
area A1, of the second positioning area A2, of the third
positioning area A3 and of the fourth positioning area A4
is a rectangle, thus obtaining four rectangles A1, A2, A3,
A4. In this case the reference points are the crossing
points of the diagonals of the respective rectangles. The
four rectangles A1, A2, A3, A4 are positioned so as not
to be superposed and so that the first rectangle A1 is
aligned to the second rectangle A2, while the third rec-
tangle A3 is aligned to the fourth rectangle A4.
[0095] Advantageously, the first, second, third and
fourth electrode 2-1, 2-2, 2-3, 2-4 comprise respective
identifying means. In particular:

- the first electrode 2-1 comprises first identifying
means;

- the second electrode 2-2 comprises second identi-
fying means;

- the third electrode 2-3 comprises third identifying
means;

- the fourth electrode 2-4 comprises fourth identifying
means;

[0096] In this case the memory 3-5 is configured to
store information associating a first graphic identifier to
the first identifying means, a second graphic identifier to
the second identifying means and a third graphic identi-
fier to the third identifying means (and possibly a fourth
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graphic identifier associated to the fourth identifying
means).
[0097] Further, the electrodes placement guiding mod-
ule 3-3.1 is further configured to generate the driving sig-
nal S_pl carrying further information indicating the first,
second and third graphic identifiers (and possibly the
fourth graphic identifier).
[0098] Moreover, the screen 3-2 of the mobile elec-
tronic device 3 is configured to receive the driving signal
and to display the image of the human body comprising
the first graphic identifier inside the first positioning area
A1, the second graphic identifier inside the second posi-
tioning area A2 and the third graphic identifier inside the
third positioning area A3 (and possibly a fourth graphic
identifier inside the fourth positioning area A4).
[0099] In particular, the first electrode 2-1 comprises
first identifying means which are a blue-coloured surface,
the second electrode 2-2 comprises second identifying
means which are a yellow-coloured surface, the third
electrode 2-3 comprises third identifying means which
are a red-coloured surface and the fourth electrode 2-4
comprises fourth identifying means which are a green-
coloured surface; in this case the screen 3-2 of the mobile
electronic device 3 is configured to display the first posi-
tioning area A1 which is coloured blue, the second posi-
tioning area A2 having a yellow colour, the third position-
ing area A3 having a red colour and the fourth positioning
area A4 having a green colour.
[0100] The electrodes placement verification module
2-6.1 of the processing unit 2-6 of the portable electronic
device 2 has the function of verifying whether the elec-
trodes 2-1, 2-2, 2-3 have not been positioned correctly
on the patient’s chest, for example because they have
been inverted or are not correctly adhering to the patient’s
skin: this is obtained by exploiting Einthoven’s law which
defines that the arrangement of the electrodes of the
leads DI, DII, DIII forms a triangle and that at each instant
of the heart cycle the algebraic sum of the leads DI, DII,
DIII is zero.
[0101] In particular, the electrodes placement verifica-
tion module 2-6.1 is configured to:

• receive the first detecting electrical signal S1_r gen-
erated by the first electrode 2-1, the second detecting
electrical signal S2_r generated by the second elec-
trode 2-2 and the third detecting electrical signal
S3_r generated by the third electrode 2-3.

• calculate a first lead DI equal to a first potential dif-
ference between the second detecting electrical sig-
nal S2_r and the first detecting electrical signal S1_r
(see DI in Figure 3A);

• calculate a second lead DII equal to a second po-
tential difference between the third detecting electri-
cal signal S3_r and the first detecting electrical signal
S1_r (see DII in Figure 3A);

• calculate a third lead Dill equal to a third potential
difference between the third detecting electrical sig-
nal S3_r and the second detecting electrical signal

S2_r (see Dill in Figure 3A);
• calculate a difference equal ΔII-I to the difference be-

tween the second and the first potential difference;
• verify whether the absolute value of the difference

between the calculated difference ΔII-I and the third
potential difference is lower than or equal to a toler-
ance value ε ;

• in case of a positive verification , generate a posi-
tioning verification signal S_v_ps indicating the cor-
rect placement of the first, second and third elec-
trodes;

• in case of a negative verification, generate a posi-
tioning verification signal S_v_ps indicating the in-
correct placement of at least one electrode among
the first, second and third electrodes 2-1, 2-2, 2-3.

[0102] The tolerance value ε is selected so as to be
sufficiently small (in the order of millivolts).
[0103] Figure 3C shows a possible trend of the tracks
generated by the leads DI, DII, DIII of the heart of a person
who is in a stable physical state, i.e. does not present
symptoms of a cardiovascular condition.
[0104] In lead DI it is possible to observe the presence
of P waves, of QRS complex and T wave (for simplicity
these have not been shown in leads DII and DIII).
[0105] The transceiver 2-5 of the portable electronic
device 2 is configured to receive the positioning verifica-
tion signal and to generate therefrom a short-range radio
signal S1_s_rd carrying information indicating the correct
placement of the first, second and third electrodes 2-1,
2-2, 2-3 or indicating the incorrect placement of at least
one electrode out of the first, second and third electrodes
2-1, 2-2, 2-3.
[0106] The transceiver 3-4 of the mobile electronic de-
vice 3 is configured to receive a short-range radio signal
S2_s_rd carrying said information indicating the correct
or incorrect placement and to generate therefrom an in-
ternal signal S_int carrying said information indicating
the correct or incorrect placement.
[0107] The screen 3-2 of the mobile electronic device
3 is configured to receive the internal signal S_int and to
display a graphic or textual indication representing the
correct placement of the first, second and third electrodes
2-1, 2-2, 2-3 or indicating the incorrect placement of at
least one electrode out of the first, second and third elec-
trodes 2-1, 2-2, 2-3. For example, the screen 3-2 first
displays a text or graphic message with a flashing inten-
sity in case wherein at least one electrode is not correctly
positioned, then it displays the real-time image of the
portion of the human body (comprising for example the
chest) so as to allow a new placement of the electrodes
2-1, 2-2, 2-3.
[0108] The heart rate detecting module 2-6.2 has the
function of detecting the presence of a cardiocirculatory
arrest or a ventricular fibrillation or a ventricular tachy-
cardia of the heart of the analysed human body.
[0109] In particular, the heart rate detecting module
2-6.2 is configured to;
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• receive the first, second and third detecting electrical
signals S1_r, S2_r, S3_r and to measure, as a func-
tion thereof, a distance (measured in milliseconds)
between two successive R waves and the respective
amplitude value (in millivolts) in a defined time inter-
val;

• if the amplitude value of the R waves is lower than
a first amplitude threshold value close to zero, gen-
erate a heart rate detection signal S_r_fc having a
first value indicating the presence of a cardiocircu-
latory arrest of the heart of the human body;

• if the amplitude value of the R waves is comprised
between the first amplitude threshold value and a
second amplitude threshold value (greater than the
first amplitude threshold value) and moreover if the
value of said distance is lower than a first distance
threshold value, generate the heart rate detection
signal S_r_fc having a second value indicating the
presence of ventricular fibrillation of the heart of the
human body;

• if the value of said distance is comprised between
the first distance threshold value and a second dis-
tance threshold value (greater than the first distance
threshold value), generate the heart rate detection
signal S_r_fc having a third value indicating the pres-
ence of ventricular tachycardia of the heart of the
human body.

[0110] The heart rate detecting module 2-6.2 can op-
erate in a similar way taking into consideration the QRS
complex instead of the R wave, thus the previous con-
siderations relating to cardiocirculatory arrest, ventricular
fibrillation and ventricular tachycardia detecting modes
are applicable in a similar way using the QRS complex.
[0111] The transceiver 2-5 of the portable electronic
device 2 is configured to receive the heart rate detection
signal S_r_fc and to generate therefrom the short-range
radio signal S1_s_rd carrying information indicating the
presence of a cardiocirculatory arrest, ventricular fibril-
lation or ventricular tachycardia.
[0112] The transceiver 3-4 of the mobile electronic de-
vice 3 is configured to receive a short-range radio signal
S2_s_rd carrying said information indicating the pres-
ence of a cardiocirculatory arrest, ventricular fibrillation
or ventricular tachycardia and to generate therefrom an
internal signal S_int carrying said information indicating
the presence of a cardiocirculatory arrest, ventricular fi-
brillation or ventricular tachycardia,
[0113] The memory 3-5 stores a video representing a
guided procedure for cardiopulmonary resuscitation,
said video containing a sequence of images and sounds
representing the position of the hands to be applied on
the chest of the human body and the number of pressures
exerted by the hands on the chest.
[0114] The hand placement guiding module 3-3.2 has
the function of guiding any person to correctly position
his/her hands on the patient’s chest with the purpose of
carrying out a cardio-pulmonary resuscitation procedure.

[0115] In particular, the hand placement guiding mod-
ule 3-3.2 is configured to:

• receive the information indicating the presence of a
cardiocirculatory arrest, ventricular fibrillation or ven-
tricular tachycardia;

• receive, from the images acquisition optical device
3-1 a plurality of real-time images I1, I2 ... In repre-
senting a considered portion of the analysed human
body;

• identify said feature of the portion of the human body
within at least part of said plurality of images;

• calculating, as a function of the identified feature, the
position wherein to apply the first and the second
electrode on the chest of the human body;

• calculate, as a function of the calculated position of
the first and second electrodes, the position wherein
to apply the hands on the sternum of the human body
in order to perform a sequence of hand movements
for a cardiopulmonary resuscitation of the heart of
the human body;

• generate the driving signal S_pl indicating the pres-
ence of a cardiocirculatory arrest, ventricular fibrilla-
tion or ventricular tachycardia and indicating the cal-
culated position of the hands;

• read from the memory 3-5 the video representing
the sequence of hand movements for the cardiopul-
monary resuscitation;

• generate the driving signal S_pl further carrying the
cardiopulmonary resuscitation video.

[0116] Preferably, the position wherein to apply the
hands on the chest of the human body is calculated as
a function of the width x of the shoulders of the human
body considered, so that the hands are positioned on the
sternum of the analysed human body. In particular, a
calculation is performed of the first distance y1 from the
extremity of the right shoulder on which to apply the first
electrode 2-1 and from the extremity of the left shoulder
on which to apply the second electrode 2-2, a first straight
line is identified which joins the first electrode 2-1 with
the second electrode 2-2, and lastly a second straight
line is identified perpendicular to the first in a point situ-
ated about halfway in the distance between the first elec-
trode 2-1 and the second electrode 2-2: the position
wherein to apply the hands is on the second straight line
and at a distance such as to be on the patient’s sternum.
[0117] Therefore the screen 3-2 of the mobile electron-
ic device 3 is configured to receive a driving signal S_pl
and to display a graphic or textual indication representing
the presence of a cardiocirculatory arrest, ventricular
tachycardia or ventricular fibrillation.
[0118] For example, screen 3-2 displays a heart-
shaped image which assumes the following configura-
tions:

- the heart-shaped image is switched off in case of
absence of cardiocirculatory arrest, ventricular tach-
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ycardia and ventricular fibrillation;
- the heart-shaped image is switched on and flashes

with a low frequency in a case of presence of ven-
tricular fibrillation;

- the heart-shaped image is switched on and flashes
with a medium frequency in a case of presence of
ventricular tachycardia;

- the heart-shaped image is switched on and flashes
with an high frequency in a case of presence of car-
diocirculatory arrest;

[0119] Alternatively, the heart-shaped image is
switched on and flashes with a same frequency in a case
of presence of ventricular fibrillation, or ventricular tach-
ycardia or cardiocirculatory arrest.
[0120] Moreover, the screen 3-2 is configured to dis-
play an image representing the chest of the analysed
human body ,wherein said chest image further compris-
es a fourth positioning area representing the position
wherein to apply the hands with the purpose of carrying
out the cardio-pulmonary resuscitation procedure.
[0121] The electrocardiogram generating module
2-6.3 is configured to generate, as a function of the values
of the first, of the second and of the third detecting signal
S1_r, S2_r, S3_r (and possibly of the fourth measuring
signal S4_r), the electrocardiogram signal S_ecg carry-
ing the tracks of the loads representing the electrocardi-
ogram of the heart of the analysed human body.
[0122] In particular, the electrocardiogram signal
S_ecg carries the values of the tracks of the first lead DI,
of the second lead DII and of the third lead Dill of bipolar
type.
[0123] Alternatively, the electrocardiogram signal
S_ecg carries the values of the tracks of the unipolar
leads aVR, aVL and aVF, wherein:

- the lead aVR is generated as a function of the first
detecting electrical signal S1_r generated by the first
electrode 2-1;

- the lead aVL is generated as a function of the second
detecting electrical signal S2_r generated by the sec-
ond electrode 2-2;

- the lead aVF is generated as a function of the third
detecting electrical signal S3_r generated by the
third electrode 2-3.

[0124] The transceiver 2-5 of the portable electronic
device 2 is configured to receive the electrocardiogram
signal S_ecg and to generate therefrom the short-range
radio signal S1_s_rd carrying said information indicating
the values of the tracks of the leads representing the
electrocardiogram.
[0125] The transceiver 3-4 of the mobile electronic de-
vice 3 is configured to receive the short-range radio signal
S2_r_sd carrying data indicating the values of the tracks
of the leads of the electrocardiogram and to generate
therefrom the internal signal S_int carrying data indicat-
ing the values of the tracks of the leads representing the

electrocardiogram.
[0126] The screen 3-2 of the mobile electronic device
3 is configured to receive the internal signal S_int and to
display the values of the tracks of the leads representing
the electrocardiogram.
[0127] With reference to Figure 2, a block diagram of
the portable electronic device 2 is shown in greater detail.
[0128] The portable electronic device 2 comprises a
series connection of the following electronic compo-
nents:

- a protection circuit 2-7;
- an amplification circuit 2-8;
- a low-pass filter 2-9;
- an analog-digital converter 2-10;
- the processing unit 2-6;
- a receiving/transmitting circuit 2-5.1;
- an antenna 2-5.2.

[0129] The protection circuit 2-7 has the function of pro-
tecting the electronic circuits internally of the portable
electronic device 2.
[0130] The protection circuit 2-7 comprises four input
terminals adapted to receive the first, second, third and
fourth detecting electrical signals S1_r, S2_r, S3_r e S4_r
respectively which are signals of analog electrical volt-
age.
[0131] The protection circuit 2-7 further comprises four
output terminals adapted to generate a first protected
electrical voltage V1_pr calculated as a function of the
first analog electrical voltage S1_r, a second protected
electrical voltage V2_pr calculated as a function of the
second analog electrical voltage S2_r, a third protected
electrical voltage V3_pr calculated as a function of the
third analog electrical voltage S3_r and a fourth protected
electrical voltage V4_pr calculated as a function of the
fourth analog electrical voltage S4_r, respectively.
[0132] The amplification circuit 2-8 has the function of
amplifying the protected electrical voltage signals V1_pr,
V2_pr, V3_pr, V4_pr.
[0133] The amplification circuit 2-8 further comprises
four output terminals adapted to generate a first amplified
electrical voltage V1_a calculated by means of the am-
plification of the value of the first protected electrical volt-
age V1_pr, a second amplified electrical voltage V2_a
calculated by means of the amplification of the value of
the second protected electrical voltage V2_pr, a third am-
plified electrical voltage V3_a calculated by means of the
amplification of a value of the third protected electrical
voltage V3_pr and a fourth amplified electrical voltage
V4_a calculated by means of the amplification of the val-
ue of the fourth protected electrical voltage V4_pr, re-
spectively.
[0134] Advantageously, the amplification circuit 2-8
comprises a further input terminal adapted to receive the
gain control signal S_ctrl_g for regulating the gain value
of the amplification circuit 2-8.
[0135] The processing unit 2-6 is configured to calcu-
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late the values of the first lead DI, of the second lead DII
and of the third lead Dill, as explained in the foregoing.
[0136] In particular, the electrodes placement verifica-
tion module 2-6.1 is further configured to adjust the value
of the gain control signal S_ctrl_g as a function of the
values of the first potential difference of the first lead DI,
of the second potential difference of the second lead DII
and of the third potential difference of the third lead Dill:
in this way an adjustment of the values of the amplified
electrical voltage signals V1_a, V2_a, V3_a, V4_a is per-
formed and then it is performed a compensation of the
difference of voltage values detected by the various elec-
trodes 2-1, 2-2, 2-3.
[0137] The analog-digital converter 2-10 has the func-
tion of carrying out a conversion from analog to digital of
the values of the first, second, third and fourth amplified
electrical voltage V1_a, V2_a, V3_a, V4_a.
[0138] The analog-digital converter 2-10 comprises
one or more output terminals adapted to generate a first
digital electrical voltage V1_d calculated by means of the
conversion from analog to digital of the value of the first
amplified electrical voltage V1_a, a second digital elec-
trical voltage V2_d calculated by means of the conversion
from analog to digital of the value of the second amplified
electrical voltage V2_a, a third digital electrical voltage
V3_d calculated by means of the conversion from analog
to digital of the value of the third amplified electrical volt-
age V3_a and a fourth digital electrical voltage V4_d cal-
culated by means of the conversion from analog to digital
of the value of the fourth amplified electrical voltage V4_a.
[0139] The processing unit 2-6 comprises one or more
input terminals adapted to receive the values of the first,
second, third and fourth digital electrical voltage V1_d,
V2_d, V3_d, V4_d and to generate, as a function thereof,
the positioning verification signal S_v_ps, the heart rate
detection signal S_r_fc and the electrocardiogram S_ecg
signal, as explained in the foregoing.
[0140] The set of the receiving/transmitting circuit
2-5.1 and of the antenna 2-5.2 constitutes the transceiver
2-5.
[0141] With reference to Figures 4A-4D, the flow chart
100 of the method for controlling the acquisition of an
electrocardiogram according to the invention is shown.
[0142] Note that steps 102, 103, 104, 105, 106, 140,
141, 142, 132, 133, 135, 136, 149, 150, 151, 152, 153,
154, 155, 156, 157, 158 are performed on the processing
unit 3-3 of the mobile electronic device 3.
[0143] Steps 107, 108, 109, 143, 144, 145, 130, 131,
147, 148 are instead performed on the processing unit
2-6 of the portable electronic device 2.
[0144] The flow diagram 100 begins with step 101.
[0145] Step 101 is followed by step 102 wherein the
user of the mobile electronic device 3 (which can be the
patient) selects the operation mode of the mobile elec-
tronic device 3, which can be one of the following:

- "monitoring" operation mode, wherein it is performed
an electrocardiogram of the patient’s heart who is in

a stable physical state, i.e. he is not complaining of
acute cardiovascular symptoms;

- "emergency" operation mode, wherein it is per-
formed an electrocardiogram of the patient’s heart
who is in a cardiovascular symptomatic status, i.e.
he is complaining of acute cardiovascular symp-
toms.

[0146] If the monitoring operation mode is selected,
step 102 is followed by step 103, while if the emergency
operation mode is selected, step 102 is followed by step
140.
[0147] First the monitoring mode will be described, fol-
lowed by the emergency mode.
[0148] The monitoring mode comprises steps
103-110, 130-136.
[0149] In step 103 it is verified whether it is the first
time the electronic system 1 is used:

- in the affermative case, it proceeds to step 104;
- in the negative case, it proceeds to step 105.

[0150] In step 104 the configuration data of the patient
are entered, as for example the name, the age, the sex.
[0151] Step 104 is followed by step 105 wherein a plu-
rality of real-time images I1, I2, ... In are acquired of the
chest, shoulders, abdomen and pelvis of the patient.
[0152] Step 105 is followed by step 106 wherein a
guide to the placement of the electrodes on the chest is
carried out, as illustrated in the foregoing with the elec-
trodes placement guiding module 3-3.1; therefore the im-
age of Figure 3A is displayed on the screen 3-2 of the
mobile electronic device, which image shows the posi-
tioning area A1, A2, A3 (and possibly A4) wherein to
place the electrodes 2-1, 2-2, 2-3 (and possibly 2-4) re-
spectively.
[0153] The electrodes 2-1, 2-2, 2-3 (and possibly 2-4)
are then positioned on the patient’s chest.
[0154] Step 106 is followed by step 107 wherein it starts
the acquisition of the electrical signals detected by the
electrodes 2-1, 2-2, 2.3 and possibly 2-4.
[0155] Step 107 is followed by step 108 wherein it is
verified the placement of the electrodes 2-1, 2-2, 2-3 on
the patient’s chest.
[0156] Step 108 is followed by step 109 wherein it is
verified the correct placement of the electrodes 2-1, 2-2,
2-3 on the patient’s chest, as illustrated in the foregoing
with the electrodes placement verification module 2-6.1;
therefore it is verified that the algebraic sum of the leads
DI, DII, DIII is zero (or differs from zero for a value smaller
than the sufficiently small tolerance value ε).
[0157] If the verification is positive (i.e. electrodes 2-1,
2-2, 2-3 have been correctly positioned on the chest),
step 109 is followed by step 130.
[0158] If the verification is negative (i.e. electrodes 2-1,
2-2, 2-3 have not been correctly positioned on the chest),
step 109 is followed by step 110.
[0159] In step 110 the electrodes 2-1, 2-2, 2-3 are re-
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moved from the respective positions wherein they were
applied on the patient’s skin and a return is performed to
step 105.
[0160] Therefore the cycle composed of steps 105,
106, 107, 108, 109, 110 is repeated up to when it is de-
tected that at least one of the electrodes 2-1, 2-2, 2-3
has been positioned correctly on the patient’s chest.
[0161] In step 130 the electrical signals detected by
the electrodes 2-1, 2-3, 2-3 (and possibly 2-4) are ac-
quired and, as a function thereof, the electrocardiogram
tracks of the patient’s heart are generated.
[0162] Step 130 is followed by step 131 wherein the
portable electronic device 2 transmits the short-range ra-
dio signal S1_r_sd carrying data representing the elec-
trocardiogram tracks.
[0163] Step 131 is followed by step 132 wherein the
mobile electronic device 3 receives the short-range radio
signal S2_r_sd carrying data representing the electro-
cardiogram tracks; further, the screen 3-2 of the mobile
electronic device 3 displays the electrocardiogram
tracks, as illustrated in Figure 3C.
[0164] The tracks displayed on the screen 3-2 can be
the bipolar leads DI, DII, DIII, or can be the unipolar leads
aVR, aVL, aVF.
[0165] Step 132 is followed by step 133 wherein it is
verified whether the function of measuring clinical param-
eters of the electrocardiogram on the mobile electronic
device 3 has been selected:

- in the affirmative case (i.e. the measuring of the clin-
ical parameters has been selected), it continues to
step 135;

- in the negative case (i.e. the measuring of the clinical
parameters has not been selected), it continues to
step 134 wherein the flow chart 100 terminates.

[0166] Therefore the mobile electronic device 3 allows
the measurement of the clinical parameters to be per-
formed on the tracks of the electrocardiogram, such as
for example:

- measuring the time length between two successive
R waves;

- measuring the amplitude of one or more R waves;
- measuring the time length of the PR interval;
- measuring the time length of the QRS complex;
- measuring the elevation or depression of the ST seg-

ment with respect to an isoelectric line;
- measuring the time length of the QT interval;
- calculating the number of heart beats per minute.

[0167] In step 135 it is selected at least one track of
the electrocardiogram and it is measured at least one
parameter of the at least one selected track.
[0168] The values of the measured clinical parameters
are indicated together with the respective tracks of the
leads: in this way the values measured can be correctly
associated to the correct track for a correct medical as-

sessment.
[0169] Step 135 is followed by step 136 wherein at least
one selected electrocardiogram track and the values of
the respective clinical parameters measured are stored
into the memory 3-5.
[0170] Preferably, in step 136 the at least one selected
track and the values of the respective measured clinical
parameters are transmitted across a communication net-
work (for example a long-range communication network
of a radio-mobile type), so as to be sent to a medical
centre or to the patient’s doctor.
[0171] The tracks (with the measured values of the clin-
ical parameters) can be saved on a pdf format file, which
can be stored locally into the memory 3-5 of the mobile
electronic device 3 or it can be saved into a cloud space.
Said pdf file can be sent remotely in any way, for example
as an attachment to an email message.
[0172] The "emergency" mode comprises steps
140-159.
[0173] In step 140 the patient’s symptom is entered for
carrying out the electrocardiogram.
[0174] The symptom can be for example a pain origi-
nating in the chest, dizziness, palpitations, syncope or
pre-syncope.
[0175] Step 140 is followed by step 141, wherein it is
performed a guide to the placement of the electrodes on
the chest.
[0176] Steps 141, 142, 143, 144, 145, 146, 147, 148,
149 correspond to steps 105, 106, 107, 108, 109, 110,
130, 131, 132 respectively of the "monitoring" mode, to
which reference is made.
[0177] Step 149 is followed by step 150 wherein an
automatic measuring of the clinical parameters of the
electrocardiogram is performed.
[0178] The measured clinical parameters can be se-
lected from the list indicated herein above for step 135,
i.e:

- measuring the time length between two successive
waves R;

- measuring the amplitude of one or more R waves;
- measuring the time length of the PR interval;
- measuring the time length of the QRS complex;
- measuring the elevation or depression of the ST seg-

ment with respect to an isoelectric line;
- measuring the time length of the QT interval;
- calculating the number of heart beats per minute.

[0179] Step 150 is followed by step 151 wherein the
electrocardiogram tracks and the values of the respective
measured clinical parameters are transmitted across a
communication network (for example a long-range com-
munication network of a radio-mobile type), so as to be
sent to a medical centre or the patient’s doctor.
[0180] Advantageously, in step 151 not only are the
electrocardiogram tracks generated in the emergency
mode transmitted (together with the values of the respec-
tive measured clinical parameters), but also the tracks
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of at least one electrocardiogram generated in the mon-
itoring mode are transmitted: in this way a doctor is able
to make a comparison between the two electrocardio-
gram tracks of the same patient and is able to readily
detect the presence of a cardiovascular alteration.
[0181] Preferably, in step 151 the information repre-
senting the type of symptom that has caused the acqui-
sition of the electrocardiogram in the emergency mode
is further transmitted: in this way the doctor receiving the
electrocardiogram in the presence of the cardiovascular
alteration has no further need to ask questions to the
patient in order to know the symptom, and he is able to
readily associate the track of an electrocardiogram to the
corresponding symptom.
[0182] Step 151 is followed by step 152 wherein it is
performed a measurement of the distance between two
successive R waves and the respective amplitude value
in a defined time interval.
[0183] Step 152 is followed by step 153 wherein it is
verified whether anomalies have been detected in the
values of the distance between two successive R waves
and/or in the value of the respective amplitude:

- in the affirmative case (i.e. anomalies have been de-
tected), it continues to step 154 to;

- in the negative case (i.e. no anomalies have been
detected), it continues to step 134 wherein the flow
chart 100 terminates.

[0184] The irregularities detected (and the detecting
modes) are those illustrated in the foregoing in the de-
scription of the heart rate detecting module 2-6.2, i.e.
cardiocirculatory arrest, ventricular fibrillation or ventricu-
lar tachycardia.
[0185] In step 154 the cardio-pulmonary resuscitation
procedure starts, which terminates with step 159.
[0186] In step 154 a plurality of real-time images I1, I2,
... In of the chest, shoulders, abdomen and pelvis of the
patient are acquired.
[0187] Step 154 is followed by step 155 wherein it is
performed a guide to the positioning of the hands on the
chest, as illustrated in the foregoing with the hand place-
ment guiding module 3-3.2; therefore an image of the
patient’s chest is displayed on the screen 3-2 of the mo-
bile electronic device 3, which image shows the position
wherein to apply the hands with the purpose of carrying
out the cardio-pulmonary resuscitation procedure.
[0188] Step 155 is followed by step 156 wherein the
video of the guided procedure to cardio-pulmonary re-
suscitation is read from the memory 3-5.
[0189] Step 156 is followed by step 157 wherein the
screen 3-2 displays said video of the cardio-pulmonary
resuscitation.
[0190] Step 157 is followed by step 158 wherein the
cardio-pulmonary resuscitation on the patient is com-
menced by any person.
[0191] Step 158 is followed by step 159 wherein the
flow chart 100 terminates.

[0192] Preferably, between step 150 and step 151
there is a further step wherein it is performed the geolo-
calisation of the mobile electronic device 3 and the co-
ordinates representing the geographic position wherein
the mobile electronic device 3 is located on planet Earth
are generated. For example, it is used a satellite locali-
sation system of a GPS type and thus the GPS coordi-
nates are obtained. Moreover, step 151 further compris-
es transmission across the communication network of
the coordinates representing the geographical position
wherein the mobile electronic device 3 is located. The
information relating to the coordinates of the geograph-
ical position of the mobile electronic device 3 can be re-
ceived by a medical centre which can call an ambulance,
or can be received directly by a central emergency unit
which sends an ambulance to the position wherin the
patient is located, using the coordinates of the geograph-
ical position wherein the mobile electronic device 3 is
located.
[0193] Advantageously, in steps 108-109 the verifica-
tion of the correct placement of the electrodes is carried
out in steps 108-1, 108-2, 108-3, 108-4, 108-5, 108-6
shown in Figure 4D; note that said steps are performed
in the electrodes placement verification module 2-6.1 il-
lustrated in the foregoing.
[0194] In this case step 107 is followed in parallel by
steps 108-1, 108-2, 108-3.
[0195] In step 108-1, it is calculated the first lead DI
equal to a first potential difference between the electrical
signal generated by the second electrode 2-2 positioned
on the chest in proximity of the left shoulder and the elec-
trical signal generated by the first electrode 2-1 posi-
tioned on the chest in proximity of the right shoulder.
[0196] In step 108-2, it is calculated the second lead
DII equal to a second potential difference between the
electrical signal generated by the third electrode 2-3 po-
sitioned on the abdomen in proximity of the left leg and
the electrical signal generated by the first electrode 2-1
positioned on the chest in proximity of the right shoulder.
[0197] In step 108-3, it is calculated the third lead DIII
equal to a third potential difference between the electrical
signal generated by the third electrode 2-3 positioned on
the abdomen in proximity of the left leg and the electrical
signal generated by the second electrode 2-2 positioned
on the chest in proximity of the left shoulder.
[0198] Steps 108-1 and 108-2 are followed by step
108-4 wherein a difference ΔII-I is calculated that is equal
to the difference between the second potential difference
of the second lead DII and the first potential difference
of the first lead DI.
[0199] Steps 108-3 and 108-4 are followed by step
108-5 wherein it is calculated an absolute value of the
difference between the calculated difference ΔII-I and the
potential difference of the third lead DIII.
[0200] Step 108-5 is followed by step 108-6 wherein a
verification is performed as to whether the absolute value
calculated is lower than or equal to a tolerance value ε:
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- in the positive case (i.e. the calculated absolute value
is smaller than or equal to the tolerance value ε), it
continues to step 130;

- in the negative case (i.e. the calculated absolute val-
ue is greater than the tolerance value ε), it continues
to step 110.

[0201] A description will now be made of a first oper-
ation of the electronic system 1 in the monitoring oper-
ating mode, with reference also to Figures 1, 3A, 4A and
4B.
[0202] For the purposes of simplicity the following hy-
potheses are considered:

- the mobile electronic device 3 is a smartphone pro-
vided with a front camera 3-1 and a screen 3-2 of
the touch-screen type;

- a first software application is installed on the mobile
electronic device 3, which carries out steps 102, 103,
104, 105, 106, 132, 133, 135, 136, 135 of the flow
chart 100;

- a second software application is run on the portable
electronic device 2, which performs steps 107, 108,
109, 130, 131 of the flow chart 100;

- the patient himself carries out an electrocardiogram
of his heart (i.e. performs a self-monitoring of the
heart) and thus the user of the smartphone 3 is the
patient himself.

- the portable electronic device 2 is used for the first
time;

- four electrodes 2-1, 2-2, 2-3, 2-4 are used;
- the positioning areas A1, A2, A3, A4 have a circular

shape;
- the short-range radio signal exchanged between the

smartphone 3 and the portable electronic device is
of the Bluetooth type.

[0203] At the initial instant t0 the patient has his chest
uncovered and he starts the first software application on
the smartphone 3.
[0204] Then the patient selects the monitoring opera-
tion mode (step 102) and selects the front camera 3-1.
[0205] The processing unit 3-3 detects that it is the first
time the first software application has been used and thus
it displays on the screen 3-2 a request for entry of the
patient’s configuration data.
[0206] At instant t1 (following t0) the patient enters his
configuration data using the screen 3-2 of a touch-screen
type, such as his name, age, address, gender.
[0207] At instant t2 (following t1) the processing unit
3-3 of the smartphone 3 activates the front camera 3-1
of the smartphone 3, thus the patient uses a hand to
position the smartphone in order to frame his shoulders,
chest, abdomen and pelvis.
[0208] The processing unit 3-3 performs step 105 and
the camera 3-1 acquires a plurality of real-time images
I1, I2, ... In of the chest, shoulders, abdomen and pelvis
of the patient (for example, 10 images)

[0209] Subsequently the processing unit 3-3 performs
step 106 and the screen 3-2 shows the real-time image
of the patient’s chest which shows four positioning areas
A1, A2, A3, A4 wherein to position electrodes 2-1, 2-2,
2-3, 2-4 respectively, as illustrated in Figure 3A.
[0210] At instant t3 (following t2) the patient positions
electrode 2-1 on the skin of the chest externally of the
positioning area A1 which is in proximity of the right shoul-
der, positions electrode 2-2 on the skin of the chest inside
the positioning area A2 which is in proximity of the left
shoulder, positions electrode 2-3 on the skin of the pelvis
inside the positioning area A3 which is in proximity of the
left leg and positions electrode 2-4 on the skin of the
pelvis inside the positioning area A4 in proximity of the
right leg.
[0211] At instant t4 (following t3) the processing unit
2-6 of the portable electronic device 2 detects the pres-
ence of the electrodes 2-1, 2-2, 2-3, 2-4 on the patient’s
skin and performs step 107 wherein it starts to acquire
the electrical signals S1_r, S2_r, S3_r, S4_r generated
by the electrodes 2-1, 2-2, 2-3, 2-4 respectively.
[0212] Subsequently the processing unit 2-6 performs
steps 108, 109 wherein it performs the verification of the
correct placement of the electrodes 2-1, 2-2, 2-3 on the
patient’s chest; in particular the processing unit 2-6 de-
tects that at least one electrode has not been positioned
correctly, because the electrode 2-1 has been positioned
externally of the positioning area A1.
[0213] Therefore the screen 3-2 displays a flashing text
message indicating that at least one electrode has not
been correctly positioned.
[0214] Therefore the patient observes the screen 3-2,
notes the flashing text message and removes the elec-
trode 2-1 from the skin (step 110).
[0215] At instant t5 (following t4) the processing unit
3-3 performs again steps 105 and 106 and the screen
3-2 shows again the real-time image of the patient’ chest
which shows four positioning areas A1, A2, A3, A4 where-
in to position electrodes 2-1, 2-2, 2-3, 2-4 respectively.
[0216] In instants comprised between t6 (following t5)
and t7 (excluded) the operation is similar to that explained
in the foregoing at instants t3 and t4, with the difference
that the patient positions electrode 2-1 on the skin of the
chest inside the positioning area A1 which is in proximity
of the right shoulder; consequently, the processing unit
2-6 detects that the electrodes 2-1, 2-2, 2-3 are posi-
tioned correctly and the screen 3-2 displays a text mes-
sage indicating the correct placement.
[0217] At instant t7 (following t6) the portable electronic
device 2 acquires the electrical signals S1_r, S2_r, S3_r,
S4_r detected by the electrodes 2-1, 2-3, 2-3, 2-4 respec-
tively and generates the electrocardiogram tracks of the
patient’s heart (step 130).
[0218] Subsequently, the portable electronic device 2
transmits via Bluetooth towards the smartphone 3 the
signal S1_r_sd carrying information representing the
electrocardiogram tracks (step 131).
[0219] At instant t8 (following t7) the smartphone 3 re-
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ceives, via Bluetooth, signal S2_r_sd carrying informa-
tion representing the electrocardiogram tracks (step 132)
and it displays the electrocardiogram tracks on the
screen 3-2, as illustrated in Figure 3C.
[0220] Subsequently, the patient does not carry out
any measurement of the clinical parameters of the elec-
trocardiogram (steps 133 and 134).
[0221] A description will now be made of a second op-
eration of the electronic system 1, operating in the emer-
gency mode, with reference also to Figures 1, 3A, 4A,
4B, 4C.
[0222] Consider the same hypotheses of the first op-
eration mode, with the following differences:

- the rear camera 3-1 is used;
- the patient is aided by a family member;
- the family member carries out the electrocardiogram

on the patient, thus the user of the smartphone 3 is
the family member;

[0223] At the initial instant t10 the patient detects a
cardiovascular symptom, uncovers his/her chest and
starts the first software application on the smartphone 3.
[0224] Then the family member selects the emergency
operation mode (step 102) and selects the rear camera
3-1 and enters the patient’s symptom (step 140).
[0225] In the instants comprised between t11 (follow-
ing t10) and t12 (excluded), the operation is the same as
for that described previously between instants t6 and t8,
i.e. steps 141, 142, 143, 144, 145, 147, 148, 149 of the
flow chart 100 are performed.
[0226] At instant t12 (following t11) the smartphone 3
performs an automatic measurement of the clinical pa-
rameters of the electrocardiogram (step 150) and trans-
mits the electrocardiogram tracks (and the values of the
respective clinical parameters measured) via a radio-mo-
bile network to a medical centre (step 151).
[0227] Moreover, the processing unit 3-3 of the smart-
phone 3 carries out a measurement of the distance be-
tween two successive waves R of a track of the electro-
cardiogram and detects the presence of heart anomalies
(step 153 and transition from step 153 to step 154); in
particular the presence of a cardiocirculatory arrest of
the patient’s heart is detected.
[0228] In the instants comprised between t13 (follow-
ing t12) and t14 (excluded) the smartphone 3 performs
steps 154, 155, 156, 157 and thus the screen 3-2 displays
first the image of the patient’s chest which shows the
position wherein to apply the hands with the purpose of
carrying out the cardio-pulmonary resuscitation proce-
dure and then the video of the guided cardio-pulmonary
resuscitation procedure.
[0229] The family member applies hisr hands on the
patient’s chest in the indicated position on the screen 3-2
and performs the cardio-pulmonary resuscitation proce-
dure, following the instructions of the video on the screen
3-2, alternating strikes on the sternum with pauses.
[0230] At instant t14 (following t13) the patient’s heart

recommences beating and thus the patient has been
saved.
[0231] According to a first aspect, it is also an object
of the present disclosure, not part of the invention, a
method for controlling acquisition of an electrocardio-
gram, wherein said method is run on the control unit of
the portable electronic device 2.
[0232] The method comprises the steps of:

a) generating a first, a second and a third detecting
electrical signal representing the current generated
on the skin by the activity of the heart of a human
being in the points wherein a first, a second and a
third electrode are positioned respectively on a por-
tion of the human body;
b) calculating a first lead DI equal to a first potential
difference between the second detecting electrical
signal S2_r and the first detecting electrical signal
S1_r;
c) calculating a second lead DII equal to a second
potential difference between the third detecting elec-
trical signal S3_r and the first detecting electrical sig-
nal S1_r;
d) calculating a third lead Dill equal to a third potential
difference between the third detecting electrical sig-
nal S3_r and the second detecting electrical signal
S2_r;
e) calculating a difference equal to the difference be-
tween the second and the first potential difference;
f) verifying whether the absolute value of the differ-
ence between the calculated difference and the third
potential difference is smaller than a tolerance value;
g) in case of a positive verification , detecting the
correct placement of the first, second and third elec-
trode;
h) in case of a negative verification , detecting an
incorrect placement of at least one electrode among
the first, second and third electrode.

[0233] It is also an object of the present disclosure, not
part of the invention, a computer program comprising
software code portions adapted to perform the steps b)
- h) of the method according to the first aspect, when said
program is run on at least one computer.
[0234] According to a second aspect, it is also an object
of the present invention a method for controlling acqui-
sition of an electrocardiogram, wherein said method is
run on the control unit of the mobile electronic device 3.
[0235] The method comprises the steps of:

a) receiving a plurality of real-time images represent-
ing a portion of the human body;
b) identifying a feature of the portion of the human
body within said plurality of images;
c) calculating, as a function of the identified feature,
the position wherein to apply the first, second and
third electrodes on the portion of the human body;
d) displaying a real-time image representing said
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portion of the human body and further comprising a
first positioning mark A1, a second positioning mark
A2 and a third positioning mark A3 representing the
positions wherein to apply the first, the second and
the third electrode respectively.

[0236] Preferably, in the method of the second aspect:

- step a) comprises receiving the plurality of real-time
images representing the shoulders, the chest, the
abdomen and the pelvis of the human body,

- step b) comprises identifying the position of the
shoulders within at least part of said plurality of im-
ages,

- step c) comprises:

c1) calculating the width x of the shoulders as a
function of at least part of said plurality of imag-
es;
c2) calculating, as a function of the width x of
the shoulders and the value of a first parameter
k, a first distance y1 between the first positioning
area and the extremity of the right shoulder and
between the second positioning area and the
extremity of the left shoulder;
c3) calculating the width z of the pelvis;
c4) calculating, as a function of the width z of
the pelvis and of the value of a second parameter
r, a second distance t1 between the third posi-
tioning area and the extremity of the left pelvis;
c5) calculating a third distance h between the
third positioning area and the first positioning
area equal to a value comprised in a range cen-
tred on half the width x of the shoulders;

- step d) comprises displaying the real-time image rep-
resenting at least the chest of the human body and
further comprises:

• the first positioning mark consisting of a first po-
sitioning area A1 wherein to apply the first elec-
trode 2-1 positioned on the chest in proximity to
the right shoulder and having a position identi-
fied by the first distance;

• the second positioning mark consisting of a sec-
ond positioning area A2 wherein to apply the
second electrode 2-2 positioned on the chest in
proximity to the left shoulder and having a posi-
tion identified by the first distance;

• the third positioning mark consisting of a third
positioning area A3 wherein to apply the third
electrode (2-3) positioned on the abdomen in
proximity to the left leg and having a position
identified by the second distance and by the third
distance.

[0237] It is also an object of the present invention a
computer program comprising software code portions

adapted to perform the steps of the method according to
the second aspect, when said program is run on at least
one computer.
[0238] It is also an object of the present invention a
portable electronic device 2 to control the acquisition of
an electrocardiogram.
[0239] The portable electronic device further compris-
es:

- a first electrode 2-1, a second electrode 2-2 and a
third electrode 2-3 configured to generate a first de-
tecting electrical signal S1_r, a second detecting
electrical signal S2_r and a third S3_r detecting elec-
trical signal respectively representing the current
generated on the skin by the activity of the heart of
a human being in the respective points wherein the
first, second and third electrodes are positioned on
said portion of the human body;

- a transceiver 2-5 of short-range radio signals;
- a processing unit 2-6 connected with the transceiver

2-5 and with the first electrode 2-1, second electrode
2-2 and third electrode 2-3;

[0240] The processing unit 2-6 of the portable electron-
ic device comprises a module 2-6.1 for verifying the
placement of the first, second and third electrodes,
wherein said electrodes placement verification module
is configured to:

• receive the first, second and third detecting electrical
signals generated by the first, second and third elec-
trodes respectively;

• calculate a first lead DI equal to a first potential dif-
ference between the second detecting electrical sig-
nal S2_r and the first detecting electrical sensing sig-
nal S1_r;

• calculate a second lead DII equal to a second po-
tential difference between the third detecting electri-
cal signal S3_r and the first detecting electrical signal
S1_r;

• calculate a third lead Dill equal to a third potential
difference between the third detecting electrical sig-
nal S3_r and the second detecting electrical signal
S2_r;

• calculate a difference equal to the difference be-
tween the second and the first potential difference;

• verify whether the absolute value of the difference
between the calculated difference and the third po-
tential difference is lower than a tolerance value;

• in case of a positive verification, generate a position-
ing verification signal S_v_ps indicating the correct
placement of the first, second and third electrodes;

• in case of a negative verification , generate a posi-
tioning verification signal S_v_ps indicating the in-
correct placement of at least one electrode between
the first and third electrodes.

[0241] The transceiver 2-5 of the portable electronic
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device 2 is configured to receive the positioning verifica-
tion signal and generate therefrom a short-range radio
signal S1_s_rd carrying information indicating the correct
placement of the first, second and third electrodes or in-
dicating the incorrect placement of at least one electrode
among the first, second and third electrodes.
[0242] The present invention also relates to a mobile
electronic device 3, in particular a smartphone for con-
trolling the acquisition of an electrocardiogram.
[0243] The portable electronic device further compris-
es:

- an optical device 3-1 for acquiring real-time images
of a portion of a human body;

- a screen 3-2;
- a processing unit 3-3 connected with the optical de-

vice and with the screen.

[0244] The processing unit 3-3 of the mobile electronic
device comprises an electrodes placement guiding mod-
ule 3-3.1 for the first, second and third electrodes, where-
in the electrode placement guiding module is configured
to:

• receive a plurality of real-time images representing
a portion of the human body;

• identify a feature of the portion of the human body
within at least part of said plurality of images;

• calculate, as a function of the identified characteris-
tic, the positions wherein to apply the first, second
and third electrodes on the portion of the human
body;

• generate a driving signal S_pl carrying information
indicating the calculated positions wherein to apply
the first, second and third electrodes;

[0245] Moreover, the screen 3-2 is configured to:

• receive said driving signal S_pl;
• display a real-time image representing said portion

of the human body and further comprising a first po-
sitioning mark A1, a second positioning mark A2 and
a third positioning mark A3 representing the posi-
tions wherein to apply the first, second and third elec-
trodes respectively.

Claims

1. Electronic system (1) to control the acquisition of an
electrocardiogram, the system comprising a portable
electronic device (2) and a mobile electronic device
(3),
the mobile electronic device comprising:

- an optical device (3-1) for acquiring real-time
images of a portion of a human body;
- a screen (3-2);

- a processing unit (3-3) connected to the optical
device and to the screen;

the portable electronic device (2) comprising:

- a first (2-1), a second (2-2) and a third (2-3)
electrode configured to generate a first (S1_r),
a second (S2_r) and a third (S3_r) detecting
electrical signal respectively representing the
current generated on the skin by the activity of
the heart of a human being in the respective
points wherein the first, second and third elec-
trodes are positioned on said portion of the hu-
man body;

the processing unit of the mobile electronic device
comprising an electrodes placement guiding module
(3-3.1) for the first, second and third electrode,
wherein the electrodes placement guiding module is
configured to:

• receive a plurality of real-time images (I1, I2 ...
In) representing the portion of the human body
and characterized in that the guiding module
is further configured to:

• identify a feature of the portion of the hu-
man body within at least part of said plurality
of images;
• calculate, as a function of the identified
feature, the positions wherein to apply the
first, second and third electrode on the por-
tion of the human body;
• generate a driving signal (S_pl) carrying
information indicating the calculated posi-
tions wherein to apply the first, second and
third electrode;

wherein the screen is configured to:

• receive said driving signal;
• display a real-time image (I_ps_el) represent-
ing said portion of the human body and further
comprising a first positioning mark (A1), a sec-
ond positioning mark (A2) and a third positioning
mark (A3) representing the positions wherein to
apply the first, second and third electrode re-
spectively.

2. Electronic system according to claim 1, wherein:

- the portion of the human body comprises the
shoulders, the chest, the abdomen and the pel-
vis;
- the first positioning mark is a first positioning
area (A1) wherein to apply the first electrode
(2-1) and it is positioned on the chest in proximity
to the right shoulder;
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- the second positioning mark is a second posi-
tioning area (A2) wherein to apply the second
electrode (2-2) and it is positioned on the chest
in proximity to the left shoulder;
- the third positioning mark is a third positioning
area (A3) wherein to apply the third electrode
(2-3) and is positioned on the abdomen in prox-
imity to the left leg.

3. Electronic system according to claim 1, wherein:

- the portion of the human body comprises the
shoulders, the chest, the abdomen and the pel-
vis;
- the first positioning mark is a first positioning
area (A1) wherein to apply the first electrode
(2-1) and it is positioned on the chest in proximity
to the right shoulder;
- the second positioning mark is a second posi-
tioning area (A2) wherein to apply the second
electrode (2-2) and it is positioned on the chest
in proximity to the left shoulder;
- the third positioning mark is a third positioning
area (A3) wherein to apply the third electrode
(2-3) and is positioned on the abdomen in prox-
imity to the left leg;
- the feature of the portion of the human body is
one of the two shoulders;

and wherein said electrodes placement guiding
module is configured to:

• receive the plurality of real-time images repre-
senting the shoulders, the chest, the abdomen
and the pelvis of the human body;
• identify the position of the shoulders within at
least part of said plurality of images;
• calculate the width (x) of the shoulders as a
function of at least part of said plurality of imag-
es;
• calculate, as a function of the width (x) of the
shoulders and of the value of a first parameter
(k), a first distance (y1) between the first posi-
tioning area and the extremity of the right shoul-
der and between the second positioning area
and the extremity of the left shoulder;
• calculate the width (z) of the pelvis;
• calculate, as a function of the width (z) of the
pelvis and of the value of a second parameter
(r), a second distance (t1) between the third po-
sitioning area and the extremity of the left pelvis;
• calculate a third distance (h) between the third
positioning area and the first positioning area
equal to a value (x/2) comprised in a range cen-
tred on half the width (x) of the shoulders;
• generate the driving signal carrying information
indicating the first, second and third distance;

wherein the screen is configured to receive the driv-
ing signal and display the real-time image represent-
ing at least the chest of the human body, wherein
said image comprises:

- the first and the second positioning areas hav-
ing a position identified by the first distance;
- the third positioning area having a position
identified by the second distance and by the third
distance.

4. Electronic system according to claims 2 or 3,
wherein the mobile electronic device further com-
prises a transceiver (3-4) of short-range radio signals
(S2_r_sd) connected to the processing unit (3-3),
and wherein the portable electronic device further
comprises:

- a transceiver (2-5) of short-range radio signals;
- a processing unit (2-6) connected to the trans-
ceiver and to the first (2-1), the second (2-2) and
the third (2-3) electrode;

the processing unit of the portable electronic device
comprising a verification module (2-6.1) of the place-
ment of the first, second and third electrode, wherein
said verification module of the electrodes placement
is configured to:

• receive the first, second and third detecting
electrical signals generated by the first, second
and third electrodes respectively;
• calculate a first lead (DI) equal to a first potential
difference between the second detecting elec-
trical signal (S2_r) and the first detecting elec-
trical signal (S1_r);
• calculate a second lead (DII) equal to a second
potential difference between the third detecting
electrical signal (S3_r) and the first detecting
electrical signal (S1_r);
• calculate a third lead (Dill) equal to a third po-
tential difference between the third detecting
electrical signal (S3_r) and the second detecting
electrical signal (S2_r);
• calculate a difference equal to the difference
(DII-DI) between the second and the first poten-
tial difference;
• verify whether the absolute value of the differ-
ence between the calculated difference and the
third potential difference is smaller than a toler-
ance value;
• in case of a positive verification, generate a
positioning verification signal (S_v_ps) indicat-
ing the correct placement of the first, second and
third electrode;
• in case of a negative verification, generate the
positioning verification signal indicating the in-
correct placement of at least one electrode
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among the first, second and third electrode;

wherein the transceiver (2-5) of the portable elec-
tronic device is configured to receive the positioning
verification signal and generate therefrom a short-
range radio signal (S1_s_rd) carrying information in-
dicating the correct placement of the first, second
and third electrode or indicating the incorrect place-
ment of at least one electrode among the first, sec-
ond and third electrode,
wherein the transceiver (3-4) of the mobile electronic
device is configured to receive a short-range radio
signal (S2_s_rd) carrying said information indicating
the correct or incorrect placement and generate
therefrom an internal signal (S_int) carrying said in-
formation indicating the correct or incorrect place-
ment,
and wherein the screen of the mobile electronic de-
vice is configured to receive the internal signal and
display a graphical or textual indication representing
the correct placement of the first, second and third
electrode or indicating the incorrect placement of at
least one electrode among the first, second and third
electrode.

5. Electronic system according to any of the previous
claims, wherein the processing unit of the portable
electronic device further comprises a heart rate de-
tecting module (2-6.2) configured to:

• receive the first, second and third detecting
electrical signal and measure, as a function
thereof, a distance between two successive R
waves and the respective amplitude value in a
defined time interval;
• if the amplitude value of the R waves is smaller
than the value of a first amplitude threshold, gen-
erate a heart rate detecting signal (S_r_fc) hav-
ing a first value indicating the presence of a car-
diocirculatory arrest of the heart of the human
body;
• if the amplitude value of the R waves is com-
prised between the value of the first amplitude
threshold and the value of a second amplitude
threshold greater than the first amplitude thresh-
old and moreover if the value of said distance is
smaller than the value of a first distance thresh-
old, generate the heart rate detecting signal
(S_r_fc) having a second value indicating the
presence of a ventricular fibrillation of the heart
of the human body;
• if the value of said distance is comprised be-
tween the value of the first distance threshold
and the value of a second distance threshold
greater than the first distance threshold, gener-
ate the heart rate detecting signal (S_r_fc) hav-
ing a third value indicating the presence of a
ventricular tachycardia of the heart of the human

body;

wherein the transceiver (2-5) of the portable elec-
tronic device is configured to receive the heart rate
detecting signal and generate therefrom the short-
range radio signal (S1_s_rd) carrying information in-
dicating the presence of the cardiocirculatory arrest,
of the ventricular fibrillation or of the ventricular tach-
ycardia,
wherein the transceiver (3-4) of the mobile electronic
device is configured to receive a short-range radio
signal (S2_s_rd) carrying said information indicating
the presence of a cardiocirculatory arrest, of the ven-
tricular fibrillation or of the ventricular tachycardia
and generate therefrom an internal signal (S_int) car-
rying said information indicating the presence of the
cardiocirculatory arrest, of the ventricular fibrillation
or of the ventricular tachycardia,
wherein the mobile electronic device comprises a
memory (3-5) for storing a video representing a guid-
ed procedure for cardiopulmonary resuscitation,
said video containing a sequence of images repre-
senting the position of the hands to be applied on
the sternum of the human body and the timing of the
pressures exerted by the hands on the sternum,
the processing unit of the mobile electronic device
comprising a hand placement guiding module (3-3.2)
configured to:

• receive the information indicating the presence
of the cardiocirculatory arrest, of the ventricular
fibrillation or of the ventricular tachycardia;
• receive the plurality of real-time images (I1, I2 ...
In) representing at least the chest of the human
body;
• identify said feature of the portion of the human
body within said plurality of images;
• calculate, as a function of the identified feature,
the position wherein to apply the first and the
second electrode on the chest of the human
body;
• calculate, as a function of the calculated posi-
tion of the first and second electrode, the posi-
tion wherein to apply the hands on the chest of
the human body in order to perform a sequence
of hand movements for a cardiopulmonary re-
suscitation of the heart of the human body;
• generate the driving signal (S_pl) indicating the
presence of the cardiocirculatory arrest, of the
ventricular fibrillation or of the ventricular tach-
ycardia and indicating the calculated position of
the hands;
• read from the memory the video representing
the sequence of hand movements for the cardi-
opulmonary resuscitation;
• generate the driving signal further carrying the
cardiopulmonary resuscitation video;
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wherein the screen (3-2) of the mobile electronic de-
vice is configured to:

• receive the driving signal;
• display a graphical or textual indication repre-
senting the presence of a cardiocirculatory ar-
rest, ventricular tachycardia or ventricular fibril-
lation;
• display an image representing the chest of the
human body and further comprising a fourth po-
sitioning area representing the position wherein
to apply the hands;
• display said cardiopulmonary resuscitation vid-
eo.

6. Electronic system according to claims 4 or 5, wherein
the portable electronic device comprises an amplifi-
cation circuit (2-8) having a gain variable as a func-
tion of a gain control signal (S_ctrl_g), the amplifica-
tion circuit being configured to receive the first, sec-
ond and third detecting electrical signals and gener-
ate therefrom a first, second and third amplified sig-
nals (V1_a, V2_a, V3_a) respectively,
wherein the electrodes placement verification mod-
ule (2-6.1) is further configured to regulate the value
of the gain control signal as a function of the values
of the first, second and third potential difference.

7. Electronic system according to any of the previous
claims, wherein the processing unit of the portable
electronic device further comprises an electrocardi-
ogram generating module (2-6.3) configured to gen-
erate an electrocardiogram signal (S_ecg) carrying
the values of the tracks of a first electrocardiogram
of a patient in a stable physical state and of a second
electrocardiogram of the patient in a condition of car-
diovascular symptoms,
and wherein the transceiver (2-5) of the portable
electronic device is configured to receive the elec-
trocardiogram signal and generate therefrom the
short-range radio signal (S1_s_rd) carrying said in-
formation indicating the values of the tracks of the
first and second electrocardiograms and carrying in-
formation indicating the symptom associated with
the second electrocardiogram,
wherein the transceiver (3-4) of the mobile electronic
device is configured to receive a short-range radio
signal (S2_s_rd) carrying said information indicating
the values of the tracks of the first and second elec-
trocardiograms and carrying information indicating
said symptom, wherein the screen of the mobile elec-
tronic device is configured to display the tracks of
the first or of the second electrocardiogram,
and wherein the mobile electronic device further
comprises a long-range radio signal transceiver
(3-6) configured to transmit to a medical centre or to
a central emergency unit for ambulance manage-
ment a long-range radio signal (S_Id) carrying said

information indicating the values of the tracks of the
first and second electrocardiograms and carrying
said information indicating the symptom associated
with the second electrocardiogram.

8. Electronic system according to any of the previous
claims, wherein the screen is configured to display
the tracks of at least three leads of the electrocardi-
ogram on a single screenshot,
wherein the mobile electronic device is selected from
among the following:

- a smartphone;
- a tablet;
- a laptop;

wherein the camera is positioned:

- on the front or rear side of the smartphone;
- on the front side of the tablet;
- above the screen of the laptop;

wherein the short-range radio signal is of the Blue-
tooth type.

9. Electronic system according to any of the claims from
2 to 8, wherein the shape of the first, of the second
and of the third positioning areas are selected from
among the following:

- a first, second and third rectangle which do not
overlap each other, wherein the first rectangle
is aligned with the second rectangle;
- a first, second and third circle which do not
overlap each other, wherein the first circle is
aligned with the second circle.
a)

10. Method for controlling the acquisition of an electro-
cardiogram, by using a system comprising a portable
electronic device (2) and a mobile electronic device
(3), the mobile electronic device comprising:- an op-
tical device (3-1) for acquiring real-time images of a
portion of a human body;- a screen (3-2);- a process-
ing unit (3-3) connected to the optical device and to
thescreen;the portable electronic device (2) com-
prising:- a first (2-1), a second (2-2) and a third (2-3)
electrode configured to generate a first (S1_r), a sec-
ond (S2_r) and a third (S3_r) detecting electrical sig-
nal respectively representing the current generated
on the skin by the activity of the heart of a human
being in the respective points wherein the first, sec-
ond and third electrodes are positioned on said por-
tion of the human body; the processing unit of the
mobile electronic device comprising an electrodes
placement guiding module (3-3.1) for the first, sec-
ond and third electrode, the method comprising the
steps of:
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a) receiving a plurality of real-time images (I1,
I2 ... In) representing a portion of the human
body; and further characterized by:

b) identifying a feature of the portion of the
human body within said plurality of images;
c) calculating, as a function of the identified
feature, the position wherein to apply the
first, second and third electrodes on the por-
tion of the human body;
d) displaying a real-time image (I_ps_el)
representing said portion of the human body
and further comprising a first positioning
mark (A1), a second positioning mark (A2)
and a third positioning mark (A3) represent-
ing the positions wherein to apply the first,
the second and the third electrode respec-
tively.

11. Method for controlling the acquisition of an electro-
cardiogram according to the previous claim,
wherein step a) comprises receiving the plurality of
real-time images (I1, I2 ... In) representing the shoul-
ders, the chest, the abdomen and the pelvis of the
human body,
wherein step b) comprises identifying the position of
the shoulders within at least part of said plurality of
images,
wherein step c) comprises:

c1) calculating the width (x) of the shoulders as
a function of at least part of said plurality of im-
ages;
c2) calculating, as a function of the width (x) of
the shoulders and the value of a first parameter
(k), a first distance (y1) between the first posi-
tioning area and the extremity of the right shoul-
der and between the second positioning area
and the extremity of the left shoulder;
c3) calculating the width (z) of the pelvis;
c4) calculating, as a function of the width (z) of
the pelvis and of the value of a second parameter
(r), a second distance (t1) between the third po-
sitioning area and the extremity of the left pelvis;
c5) calculating a third distance (h) between the
third positioning area and the first positioning
area equal to a value (x/2) comprised in a range
centred on half the width (x) of the shoulders;

wherein step d) comprises displaying the real-time
image (I_ps_el) representing at least the chest of the
human body and further comprising:

- the first positioning mark consisting of a first
positioning area (A1) wherein to apply the first
electrode (2-1) positioned on the chest in prox-
imity to the right shoulder and having a position
identified by the first distance;

- the second positioning mark consisting of a
second positioning area (A2) wherein to apply
the second electrode (2-2) positioned on the
chest in proximity to the left shoulder and having
a position identified by the first distance;
- the third positioning mark consisting of a third
positioning area (A3) wherein to apply the third
electrode (2-3) positioned on the abdomen in
proximity to the leg left and having a position
identified by the second distance and by the third
distance.

12. Computer program comprising software code por-
tions adapted to perform the steps of the method
according to claims 10 or 11, when said program is
run on the processor of a system according to any
of the claims 1-9.

Patentansprüche

1. Elektronisches System (1) zur Steuerung der Erfas-
sung eines Elektrokardiogramms, wobei das System
eine tragbare elektronische Vorrichtung (2) und eine
mobile elektronische Vorrichtung (3) umfasst, wobei
die mobile elektronische Vorrichtung Folgendes um-
fasst:

- eine optische Vorrichtung (3-1), um Echtzeit-
bilder eines Abschnitts eines menschlichen Kör-
pers zu erfassen;
- einen Bildschirm (3-2);
- eine Verarbeitungseinheit (3-3), die mit der op-
tischen Vorrichtung und dem Bildschirm verbun-
den ist,

wobei die elektronische Vorrichtung (2) umfasst:

- eine erste (2-1), eine zweite (2-2) und eine drit-
te (2-3) Elektrode, ausgelegt, um ein erstes
(S1_r), ein zweites (S2_r) und ein drittes (S3_r)
elektrisches Erfassungssignal zu generieren,
jeweils darstellend den auf der Haut durch die
Aktivität des Herzens eines Menschen generier-
ten Strom, sich befindend in den jeweiligen
Punkten, wobei die erste, zweite und dritte Elek-
trode auf dem Abschnitt des menschlichen Kör-
pers positioniert sind,

wobei die Verarbeitungseinheit der mobilen elektro-
nischen Vorrichtung ein Elektrodenplatzierungsfüh-
rungsmodul (3-3.1) für die erste, zweite und dritte
Elektrode umfasst, wobei das Elektrodenplatzie-
rungsführungsmodul ausgelegt ist, um:

• eine Vielzahl an Echtzeitbildern (I1, I2 ... In) zu
empfangen, darstellend den Abschnitt des
menschlichen Körpers und dadurch gekenn-
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zeichnet, dass das Führungsmodul zudem
ausgelegt ist, um:
• ein Merkmal des Abschnitts des menschlichen
Körpers innerhalb von mindestens einem Teil
der Vielzahl an Bildern zu identifizieren;
• als eine Funktion des identifizierten Merkmals
die Positionen zu berechnen, an denen die ers-
te, zweite und dritte Elektrode auf dem Abschnitt
des menschlichen Körpers anzubringen sind;
• ein Steuersignal (S_pl) zu generieren, das In-
formationen führt, die die berechneten Positio-
nen angeben, an denen die erste, zweite und
dritte Elektrode anzubringen sind,
wobei der Bildschirm ausgelegt ist, um
• das Steuersignal zu empfangen;
• ein Echtzeitbild (I_ps_el) anzuzeigen, darstel-
lend den Abschnitt des menschlichen Körpers
und zudem umfassend eine erste Positionie-
rungsmarkierung (A1), eine zweite Positionie-
rungsmarkierung (A2) und eine dritte Positionie-
rungsmarkierung (A3), darstellend die Positio-
nen, an denen jeweils die erste, zweite und dritte
Elektrode anzubringen sind.

2. Elektronisches System nach Anspruch 1, wobei

- der Abschnitt des menschlichen Körpers die
Schultern, die Brust, den Bauch und das Becken
umfasst;
- die erste Positionierungsmarkierung eine erste
Positionierungsregion (A1) ist, in der die erste
Elektrode (2-1) anzubringen ist, und die auf der
Brust in der Nähe der rechten Schulter positio-
niert ist;
- die zweite Positionierungsmarkierung eine
zweite Positionierungsregion (A2) ist, in der die
zweite Elektrode (2-2) anzubringen ist, und die
auf der Brust in der Nähe der linken Schulter
positioniert ist;
- die dritte Positionierungsmarkierung eine dritte
Positionierungsregion (A3) ist, in der die dritte
Elektrode (2-3) anzubringen ist, und die auf dem
Bauch in der Nähe des linken Beins positioniert
ist.

3. Elektronisches System nach Anspruch 1, wobei

- der Abschnitt des menschlichen Körpers die
Schultern, die Brust, den Bauch und das Becken
umfasst;
- die erste Positionierungsmarkierung eine erste
Positionierungsregion (A1) ist, in der die erste
Elektrode (2-1) anzubringen ist, und die auf der
Brust in der Nähe der rechten Schulter positio-
niert ist;
- die zweite Positionierungsmarkierung eine
zweite Positionierungsregion (A2) ist, in der die
zweite Elektrode (2-2) anzubringen ist, und die

auf der Brust in der Nähe der linken Schulter
positioniert ist;
- die dritte Positionierungsmarkierung eine dritte
Positionierungsregion (A3) ist, in der die dritte
Elektrode (2-3) anzubringen ist, und die auf dem
Bauch in der Nähe des linken Beins positioniert
ist;
- das Merkmal des Abschnitts des menschlichen
Körpers eine der zwei Schultern ist,
und wobei das Elektrodenplatzierungsfüh-
rungsmodul ausgelegt ist, um

• die Vielzahl an Echtzeitbildern zu empfan-
gen, darstellend die Schultern, die Brust,
den Bauch und das Becken des menschli-
chen Körpers;
• die Position der Schultern innerhalb von
mindestens einem Teil der Vielzahl an Bil-
dern zu identifizieren;
• die Breite (x) der Schultern als eine Funk-
tion von mindestens einem Teil der Vielzahl
an Bildern zu berechnen;
• als eine Funktion der Breite (x) der Schul-
tern und des Werts eines ersten Parame-
ters (k) einen ersten Abstand (y1) zwischen
der ersten Positionierungsregion und dem
Ende der rechten Schulter und zwischen
der zweiten Positionierungsregion und dem
Ende der linken Schulter zu berechnen;
• die Breite (z) des Beckens zu berechnen;
• als eine Funktion der Breite (z) des Be-
ckens und des Werts eines zweiten Para-
meters (r) einen zweiten Abstand (t1) zwi-
schen der dritten Positionierungsregion und
dem Ende des linken Beckens zu berech-
nen;
• einen dritten Abstand (h) zwischen der drit-
ten Positionierungsregion und der ersten
Positionierungsregion gleich einem Wert
(x/2), enthalten in einem Bereich, zentriert
auf der Hälfe der Breite (x) der Schultern,
zu berechnen;
• das Steuersignal zu generieren, führend
Informationen, die den ersten, zweiten und
dritten Abstand angeben, wobei der Bild-
schirm ausgelegt ist, um das Steuersignal
zu empfangen und das Echtzeitbild anzu-
zeigen, darstellend mindestens die Brust
des menschlichen Körpers, wobei das Bild
umfasst:

- die erste und die zweite Positionie-
rungsregion, aufweisend eine Position,
identifiziert durch den ersten Abstand;
- die dritte Positionierungsregion, auf-
weisend eine Position, identifiziert
durch den zweiten Abstand und durch
den dritten Abstand.
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4. Elektronisches System nach Anspruch 2 oder 3, wo-
bei die mobile elektronische Vorrichtung zudem ei-
nen Transceiver (3-4) für Nahbereichsfunksignale
(S2_r_sd) umfasst, verbunden mit der Verarbei-
tungseinheit (3-3), und wobei die elektronische Vor-
richtung zudem umfasst:

- einen Transceiver (2-5) für Nahbereichsfunk-
signale;
- eine Verarbeitungseinheit (2-6), die mit dem
Transceiver und mit der ersten (2-1), der zweiten
(2-2) und der dritten (2-3) Elektrode verbunden
ist,
wobei die Verarbeitungseinheit der tragbaren
elektronischen Vorrichtung ein Verifizierungs-
modul (2-6.1) der Platzierung der ersten, zwei-
ten und dritten Elektrode umfasst, wobei das Ve-
rifizierungsmodul der Elektrodenplatzierung
ausgelegt ist, um

• das erste, zweite und dritte elektrische Er-
fassungssignal zu empfangen, generiert je-
weils von der ersten, zweiten und dritten
Elektrode;
• eine erste Ableitung (DI) zu berechnen,
gleich einer ersten potenziellen Differenz
zwischen dem zweiten elektrischen Erfas-
sungssignal (S2_r) und dem ersten elektri-
schen Erfassungssignal (S1_r);
• eine zweite Ableitung (DII) zu berechnen,
gleich einer zweiten potenziellen Differenz
zwischen dem dritten elektrischen Erfas-
sungssignal (S3_r) und dem ersten elektri-
schen Erfassungssignal (S1_r);
• eine dritte Ableitung (DIII) zu berechnen,
gleich einer dritten potenziellen Differenz
zwischen dem dritten elektrischen Erfas-
sungssignal (S3_r) und dem zweiten elek-
trischen Erfassungssignal (S2_r);
• eine Differenz zu berechnen, gleich der
Differenz (DII-DI) zwischen der zweiten und
der ersten potenziellen Differenz;
• zu verifizieren, ob der absolute Wert der
Differenz zwischen der berechneten Diffe-
renz und der dritten potenziellen Differenz
kleiner als ein Toleranzwert ist;
• bei positiver Verifizierung ein Positionsve-
rifizierungssignal (S_v_ps) zu generieren,
das die korrekte Platzierung der ersten,
zweiten und dritten Elektrode angibt;
• bei negativer Verifizierung das Positions-
verifizierungssignal zu generieren, das die
fehlerhafte Platzierung von mindestens ei-
ner Elektrode der ersten, zweiten und drit-
ten Elektrode angibt,
wobei der Transceiver (2-5) der tragbaren
elektronischen Vorrichtung ausgelegt ist,
um das Positionierungsverifizierungssignal

zu empfangen und daraus ein Nahbereichs-
funksignal (S1_s_rd) zu generieren, füh-
rend Informationen, die die korrekte Platzie-
rung der ersten, zweiten und dritten Elek-
trode angeben oder die die fehlerhafte Plat-
zierung von mindestens einer Elektrode der
ersten, zweiten und dritten Elektrode ange-
ben,
wobei der Transceiver (3-4) der mobilen
elektronischen Vorrichtung ausgelegt ist,
um ein Nahbereichsfunksignal (S2_s_rd)
zu empfangen, führend die Informationen,
die die korrekte oder fehlerhafte Platzierung
angeben, und um daraus ein internes Sig-
nal (S_int) zu generieren, führend die Infor-
mationen, die die korrekte oder fehlerhafte
Platzierung angeben,
und wobei der Bildschirm der mobilen elek-
tronischen Vorrichtung ausgelegt ist, um
das interne Signal zu empfangen und eine
Grafik- oder Textanzeige anzuzeigen, dar-
stellend die korrekte Platzierung der ersten,
zweiten und dritten Elektrode, oder ange-
bend die fehlerhafte Platzierung von min-
destens einer Elektrode der ersten, zweiten
und dritten Elektrode.

5. Elektronisches System nach einem der vorherge-
henden Ansprüche, wobei die Verarbeitungseinheit
der tragbaren elektronischen Vorrichtung zudem ein
Herzfrequenzerfassungsmodul (2-6.2) umfasst, das
ausgelegt ist, um

• das erste, zweite und dritte elektrische Erfas-
sungssignal zu empfangen und als eine Funkti-
on davon einen Abstand zwischen zwei aufein-
anderfolgenden R-Wellen sowie den jeweiligen
Amplitudenwert in einem vorgegebenen Zeitin-
tervall zu messen;
• ein Herzfrequenzerfassungssignal (S_r_fc) zu
generieren, aufweisend einen ersten Wert, der
das Vorhandensein eines Herz-Kreislauf-Still-
stands des menschlichen Körpers angibt, wenn
der Amplitudenwert der R-Wellen kleiner als der
Wert eines ersten Amplitudenschwellenwerts
ist;
• das Herzfrequenzerfassungssignal (S_r_fc) zu
generieren, aufweisend einen zweiten Wert, der
das Vorhandensein einer ventrikulären Fibrilla-
tion des Herzens des menschlichen Körpers an-
gibt, wenn der Amplitudenwert der R-Wellen
zwischen dem Wert des ersten Amplituden-
schwellenwerts und dem Wert eines zweiten
Amplitudenschwellenwerts größer als der erste
Amplitudenschwellenwert ist und darüber hin-
aus wenn der Wert des Abstands kleiner als der
Wert eines ersten Abstandsschwellenwerts ist;
• das Herzfrequenzerfassungssignal (S_r_fc) zu
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generieren, aufweisend einen dritten Wert, der
das Vorhandensein einer ventrikulären Tachy-
kardie des Herzens des menschlichen Körpers
angibt, wenn der Wert des Abstands zwischen
dem Wert des ersten Abstandsschwellenwerts
und dem Wert eines zweiten Abstandsschwel-
lenwerts größer als der erste Abstandsschwel-
lenwert ist,
wobei der Transceiver (2-5) der tragbaren elek-
tronischen Vorrichtung ausgelegt ist, um das
Herzfrequenzerfassungssignal zu empfangen
und daraus das Nahbereichsfunksignal
(S1_s_rd) zu generieren, führend Informatio-
nen, die das Vorhandensein des Herz-Kreislauf-
Stilstands, der ventrikulären Fibrillation oder der
ventrikulären Tachykardie angeben,
wobei der Transceiver (3-4) der mobilen elek-
tronischen Vorrichtung ausgelegt ist, um ein
Nahbereichsfunksignal (S2_s_rd) zu empfan-
gen, führend die Informationen, die das Vorhan-
densein eines Herz-Kreislauf-Stillstands, der
ventrikulären Fibrillation oder der ventrikulären
Tachykardie angeben, und daraus ein internes
Signal (S_int) zu generieren, führend diese In-
formationen, die das Vorhandensein des Herz-
Kreislauf-Stillstands, der ventrikulären Fibrillati-
on oder der ventrikulären Tachykardie angeben,
wobei die mobile elektronische Vorrichtung ei-
nen Speicher (3-5) umfasst, um ein Video zu
speichern, das ein Schritt-für-Schritt-Verfahren
für die kardiopulmonale Reanimation darstellt,
wobei das Video eine Abfolge von Bildern ent-
hält, darstellend die Position der Hände, die am
Brustbein des menschlichen Körpers anzulegen
sind, und den Zeitablauf der Drücke, die von den
Händen auf das Brustbein auszuüben sind, wo-
bei die Verarbeitungseinheit der mobilen elek-
tronischen Vorrichtung ein Handplatzierungs-
führungsmodul (3-3.2) umfasst, das ausgelegt
ist, um
• die Informationen zu empfangen, die das Vor-
handensein des Herz-Kreislauf-Stillstands, der
ventrikulären Fibrillation oder der ventrikulären
Tachykardie angeben;
• die Vielzahl an Echtzeitbildern (I1, I2 ... In) zu
empfangen, darstellend mindestens die Brust
des menschlichen Körpers;
• das Merkmal des Abschnitts des menschlichen
Körpers innerhalb der Vielzahl an Bildern zu
identifizieren;
• als eine Funktion des identifizierten Merkmals
die Position zu berechnen, an der die erste und
die zweite Elektrode auf der Brust des mensch-
lichen Körpers anzubringen sind;
• als eine Funktion der berechneten Position der
ersten und zweiten Elektrode die Position zu be-
rechnen, an der die Hände auf der Brust des
menschlichen Körpers anzulegen sind, um eine

Abfolge von Handbewegungen für eine kardio-
pulmonale Reanimation des Herzens des
menschlichen Körpers auszuführen;
• das Steuersignal (S_pl) zu generieren, das das
Vorhandensein des Herz-Kreislauf-Stillstands,
der ventrikulären Fibrillation oder der ventriku-
lären Tachykardie angibt und die berechnete
Position der Hände angibt;
• aus dem Speicher das Video abzulesen, das
die Abfolge von Handbewegungen für die kar-
diopulmonale Reanimation darstellt;
• das Steuersignal zu generieren, das zudem
das Video für die kardiopulmonale Reanimation
führt,
wobei der Bildschirm (3-2) der mobilen elektro-
nischen Vorrichtung ausgelegt ist, um
• das Steuersignal zu empfangen;
• eine Grafik- oder Textanzeige anzuzeigen, die
das Vorhandensein eines Herz-Kreislauf-Still-
stands, einer ventrikulären Tachykardie oder ei-
ner ventrikulären Fibrillation darstellt;
• ein Bild anzuzeigen, das die Brust des mensch-
lichen Körpers darstellt, und zudem umfassend
eine vierte Positionierungsregion, darstellend
die Position, an der die Hände anzulegen sind;
• das Video für die kardiopulmonale Reanimati-
on anzuzeigen.

6. Elektronisches System nach Anspruch 4 oder 5, wo-
bei die tragbare elektronische Vorrichtung einen
Verstärkungskreislauf (2-8) umfasst, aufweisend ei-
ne Verstärkungsvariable als eine Funktion eines
Verstärkungssteuersignals (S_ctrl_g), wobei der
Verstärkungskreislauf ausgelegt ist, um das erste,
zweite und dritte elektrische Erfassungssignal zu
empfangen und daraus jeweils ein erstes, zweites
und drittes Verstärkungssignal (V1_a, V2_a, V3_a)
zu generieren,
wobei das Elektrodenplatzierungsverifizierungsmo-
dul (2-6.1) zudem ausgelegt ist, um den Wert des
Verstärkungssteuersignals als eine Funktion der
Werte der ersten, zweiten und dritten potenziellen
Differenz zu regeln.

7. Elektronisches System nach einem der vorherge-
henden Ansprüche, wobei die Verarbeitungseinheit
der tragbaren elektronischen Vorrichtung zudem ein
Elektrokardiogrammgenerierungsmodul (2-6.3) um-
fasst, ausgelegt, um ein Elektrokardiogrammsignal
(S_ecg) zu generieren, führend die Werte der Auf-
zeichnungen eines ersten Elektrokardiogramms ei-
nes Patienten in einem stabilen körperlichen Zu-
stand und eines zweiten Elektrokardiogramms des
Patienten in einem Zustand mit kardiovaskulären
Symptomen,
und wobei der Transceiver (2-5) der tragbaren elek-
tronischen Vorrichtung ausgelegt ist, um das Elek-
trokardiogrammsignal zu empfangen und daraus
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das Nahbereichsfunksignal (S1_s_rd) zu generie-
ren, führend die Informationen mit der Angabe der
Werte der Aufzeichnungen des ersten und des zwei-
ten Elektrokardiogramms und führend Informatio-
nen, die das Symptom angeben, das mit dem zwei-
ten Elektrokardiogramm assoziiert ist,
wobei der Transceiver (3-4) der mobilen elektroni-
schen Vorrichtung ausgelegt ist, um ein Nahbe-
reichsfunksignal (S2_s_rd) zu empfangen, führend
die Informationen mit der Angabe der Werte der Auf-
zeichnungen des ersten und des zweiten Elektrokar-
diogramms und führend Informationen, die das Sym-
ptom angeben, wobei der Bildschirm der mobilen
elektronischen Vorrichtung ausgelegt ist, um die
Aufzeichnungen des ersten oder des zweiten Elek-
trokardiogramms anzuzeigen,
und wobei die mobile elektronische Vorrichtung zu-
dem einen Transceiver für Fernbereichsfunksignale
(3-6) umfasst, ausgelegt, um ein Fernbereichsfunk-
signal (S_Id), führend die Informationen mit der An-
gabe der Werte der Aufzeichnungen des ersten und
des zweiten Elektrokardiogramms und führend die
Informationen, die das Symptom angeben, das mit
dem zweiten Elektrokardiogramm assoziiert ist, an
ein ärztliches Zentrum oder eine zentrale Noteinheit
für das Ambulanzmanagement zu übertragen.

8. Elektronisches System nach einem der vorherge-
henden Ansprüche, wobei der Bildschirm ausgelegt
ist, um die Aufzeichnungen von mindestens drei Ab-
leitungen des Elektrokardiogramms auf einem ein-
zelnen Screenshot anzuzeigen, wobei die mobile
elektronische Vorrichtung aus Folgendem ausge-
wählt ist:

- einem Smartphone;
- einem Tablet;
- einem Laptop,

wobei die Kamera positioniert ist:

- an der Vorder- oder Rückseite des Smartpho-
nes;
- an der Vorderseite des Tablets;
- über dem Bildschirm des Laptops,

wobei das Nahbereichsfunksignal vom Bluetooth-
Typ ist.

9. Elektronisches System nach einem der Ansprüche
2 bis 8, wobei die Form der ersten, der zweiten und
der dritten Positionierungsregion aus Folgendem
ausgewählt ist:

- einem ersten, zweiten und dritten Rechteck,
die sich nicht überlappen, wobei das erste
Rechteck zum zweiten Rechteck ausgerichtet
ist;

- einem ersten, zweiten und dritten Kreis, die
sich nicht überlappen, wobei der erste Kreis zum
zweiten Kreis ausgerichtet ist.

10. Verfahren zur Steuerung der Erfassung eines Elek-
trokardiogramms unter Nutzung eines Systems, um-
fassend eine tragbare elektronische Vorrichtung (2)
und eine mobile elektronische Vorrichtung (3), wobei
die mobile elektronische Vorrichtung umfasst: - eine
optische Vorrichtung (3-1), um Echtzeitbilder eines
Abschnitts eines menschlichen Körpers zu erfas-
sen;-einen Bildschirm (3-2);- eine Verarbeitungsein-
heit (3-3), die mit der optischen Vorrichtung und dem
Bildschirm verbunden ist, wobei die tragbare elek-
tronische Vorrichtung (2) umfasst:- eine erste (2-1),
eine zweite (2-2) und eine dritte (2-3) Elektrode, aus-
gelegt, um ein erstes (S1_r), ein zweites (S2_r) und
ein drittes (S3_r) elektrisches Erfassungssignal zu
generieren, jeweils darstellend den auf die Haut
durch die Aktivität des Herzens eines Menschen ge-
nerierten Strom, sich befindend in den jeweiligen
Punkten, wobei die erste, zweite und dritte Elektrode
auf dem Abschnitt des menschlichen Körpers posi-
tioniert sind, wobei die Verarbeitungseinheit der mo-
bilen elektronischen Vorrichtung ein Elektrodenplat-
zierungsführungsmodul (3-3.1) für die erste, zweite
und dritte Elektrode umfasst, wobei das Verfahren
die folgenden Schritte umfasst:

a) Empfangen einer Vielzahl an Echtzeitbildern
(I1, I2 ... In), darstellend einen Abschnitt des
menschlichen Körpers, und zudem gekenn-
zeichnet durch:

b) Identifizieren eines Merkmals des Ab-
schnitts des menschlichen Körpers inner-
halb der Vielzahl an Bildern;
c) Berechnen der Position zum Anbringen
der ersten, zweiten und dritten Elektrode
auf dem Abschnitt des menschlichen Kör-
pers als eine Funktion des identifizierten
Merkmals;
d) Anzeigen eines Echtzeitbilds (I_ps_el),
darstellend den Abschnitt des menschli-
chen Körpers und zudem umfassend eine
erste Positionierungsmarkierung (A1), eine
zweite Positionierungsmarkierung (A2) und
eine dritte Positionierungsmarkierung (A3),
darstellend die Positionen, an denen jeweils
die erste, zweite und dritte Elektrode anzu-
bringen sind.

11. Verfahren zur Steuerung der Erfassung eines Elek-
trokardiogramms nach dem vorhergehenden An-
spruch, wobei Schritt a) das Empfangen der Vielzahl
an Echtzeitbildern (I1, I2, ... In) umfasst, darstellend
die Schultern, die Brust, den Bauch und das Becken
des menschlichen Körpers, wobei Schritt b) das
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Identifizieren der Position der Schultern innerhalb
von mindestens einem Teil der Vielzahl an Bildern
umfasst, wobei Schritt c) umfasst:

c1) Berechnen der Breite (x) der Schultern als
eine Funktion von mindestens einem Teil der
Vielzahl an Bildern;
c2) Berechnen eines ersten Abstands (y1) zwi-
schen der ersten Positionierungsregion und
dem Ende der rechten Schulter und zwischen
der zweiten Positionierungsregion und dem En-
de der linken Schulter als eine Funktion der Brei-
te (x) der Schultern und des Werts eines ersten
Parameters (k);
c3) Berechnen der Breite (z) des Beckens;
c4) Berechnen eines zweiten Abstands (t1) zwi-
schen der dritten Positionierungsregion und
dem Ende des linken Beckens als eine Funktion
der Breite (z) des Beckens und des Werts eines
zweiten Parameters (r);
c5) Berechnen eines dritten Abstands (h) zwi-
schen der dritten Positionierungsregion und der
ersten Positionierungsregion gleich einem Wert
(x/2), enthalten in einem Bereich, zentriert auf
der Hälfe der Breite (x) der Schultern,
wobei der Schritt d) das Anzeigen des Echtzeit-
bilds (I_ps_el) umfasst, darstellend mindestens
die Brust des menschlichen Körpers, und zu-
dem umfassend:

- die erste Positionierungsmarkierung, be-
stehend aus einer ersten Positionierungs-
region (A1), in der die erste Elektrode (2-1)
anzubringen ist, positioniert auf der Brust in
der Nähe der rechten Schulter und aufwei-
send eine Position, die durch den ersten Ab-
stand identifiziert ist;
- die zweite Positionierungsmarkierung, be-
stehend aus einer zweiten Positionierungs-
region (A2), in der die zweite Elektrode (2-2)
anzubringen ist, positioniert auf der Brust in
der Nähe der linken Schulter und aufwei-
send eine Position, die durch den ersten Ab-
stand identifiziert ist;
- die dritte Positionierungsmarkierung, be-
stehend aus einer dritten Positionierungs-
region (A3), in der die dritte Elektrode (2-3)
anzubringen ist, positioniert auf dem Bauch
in der Nähe des linken Beins und aufwei-
send eine Position, die durch den zweiten
Abstand und durch den dritten Abstand
identifiziert ist.

12. Computerprogramm, umfassend Softwarecodeab-
schnitte, ausgelegt, um die Schritte des Verfahrens
nach Anspruch 10 oder 11 durchzuführen, wenn das
Programm auf dem Prozessor eines Systems nach
einem der Ansprüche 1 -9 ausgeführt wird.

Revendications

1. Système électronique (1) pour commander l’acqui-
sition d’un électrocardiogramme, le système com-
prenant un dispositif électronique (2) portable et un
dispositif électronique (3) mobile, le dispositif élec-
tronique mobile comprenant :

- un dispositif optique (3-1) pour acquérir des
images en temps réel d’une partie d’un corps
humain ;
- un écran (3-2) ;
- une unité de traitement (3-3) reliée au dispositif
optique et à l’écran ;

le dispositif électronique (2) portable comprenant :

- une première (2-1), une seconde (2-2) et une
troisième (2-3) électrode configurées pour gé-
nérer un premier (S1_r), un second (S2_r) et un
troisième (S3_r) signal électrique de détection
représentant respectivement le courant généré
sur la peau par l’activité du coeur d’un être hu-
main dans les points respectifs, dans lequel les
première, seconde et troisième électrodes sont
positionnées sur ladite partie du corps humain ;
l’unité de traitement du dispositif électronique
mobile comprenant un module de guidage
(3-3.1) de placement d’électrodes pour les pre-
mière, seconde et troisième électrodes, dans le-
quel le module de guidage de placement d’élec-
trodes est configuré pour :

• recevoir une pluralité d’images (I1, I2 ... In)
en temps réel représentant la partie du
corps humain et caractérisé en ce que le
module de guidage est de plus configuré
pour :
• identifier une caractéristique de la partie
du corps humain à l’intérieur au moins d’une
partie de ladite pluralité d’images ;
• calculer, en fonction de la caractéristique
identifiée, les positions dans lesquelles ap-
pliquer les première, seconde et troisième
électrodes sur la partie du corps humain ;
• générer un signal d’attaque (S_pl) trans-
portant des informations indiquant les posi-
tions calculées dans lesquelles appliquer
les première, seconde et troisième
électrodes ;

dans lequel l’écran est configuré pour :

• recevoir ledit signal d’attaque ;
• afficher une image (I_ps_el) en temps réel
représentant ladite partie du corps humain
et comprenant de plus une première mar-
que (A1) de positionnement, une seconde
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marque (A2) de positionnement et une troi-
sième marque (A3) de positionnement re-
présentant les positions dans lesquelles ap-
pliquer, respectivement, les première, se-
conde et troisième électrodes.

2. Système électronique selon la revendication 1, dans
lequel :

- la partie du corps humain comprend les épau-
les, la poitrine, l’abdomen et le bassin ;
- la première marque de positionnement est une
première zone (A1) de positionnement dans la-
quelle appliquer la première électrode (2-1) et
est positionnée sur la poitrine à proximité de
l’épaule droite ;
- la deuxième marque de positionnement est
une seconde zone (A2) de positionnement dans
laquelle appliquer la seconde électrode (2-2) et
est positionnée sur la poitrine à proximité de
l’épaule gauche ;
- la troisième marque de positionnement est une
troisième zone (A3) de positionnement dans la-
quelle appliquer la troisième électrode (2-3) et
est positionnée sur l’abdomen à proximité de la
jambe gauche.

3. Système électronique selon la revendication 1, dans
lequel :

- la partie du corps humain comprend les épau-
les, la poitrine, l’abdomen et le bassin ;
- la première marque de positionnement est une
première zone (A1) de positionnement dans la-
quelle appliquer la première électrode (2-1) et
est positionnée sur la poitrine à proximité de
l’épaule droite ;
- la deuxième marque de positionnement est
une seconde zone (A2) de positionnement dans
laquelle appliquer la seconde électrode (2-2) et
est positionnée sur la poitrine à proximité de
l’épaule gauche ;
- la troisième marque de positionnement est une
troisième zone (A3) de positionnement dans la-
quelle appliquer la troisième électrode (2-3) et
est positionnée sur l’abdomen à proximité de la
jambe gauche ;
- la caractéristique de la partie du corps humain
est une des deux épaules ;
et dans lequel ledit module de guidage de pla-
cement d’électrodes est configuré pour :

• recevoir la pluralité d’images en temps réel
représentant les épaules, la poitrine, l’ab-
domen et le bassin du corps humain ;
• identifier la position des épaules à l’inté-
rieur au moins de ladite pluralité d’images ;
• calculer la largeur (x) des épaules en fonc-

tion d’au moins une partie de ladite pluralité
d’images ;
• calculer, en fonction de la largeur (x) des
épaules et de la valeur d’un premier para-
mètre (k), une première distance (y1) entre
la première zone de positionnement et l’ex-
trémité de l’épaule droite et entre la seconde
zone de positionnement et l’extrémité de
l’épaule gauche ;
• calculer la largeur (z) du bassin ;
• calculer, en fonction de la largeur (z) du
bassin et de la valeur d’un second paramè-
tre (r), une seconde distance (t1) entre la
troisième zone de positionnement et l’extré-
mité du bassin côté gauche ;
• calculer une troisième distance (h) entre
la troisième zone de positionnement et la
première zone de positionnement égale à
une valeur (x/2) comprise dans un intervalle
centré sur la moitié de la largeur (x) des
épaules ;
• générer le signal d’attaque transportant les
informations indiquant les première, secon-
de et troisième distances ;
dans lequel l’écran est configuré pour rece-
voir le signal d’attaque et afficher l’image en
temps réel représentant au moins la poitrine
du corps humain, dans lequel ladite image
comprend :

- les première et seconde zones de po-
sitionnement ayant une position identi-
fiée par la première distance ;
- la troisième zone de positionnement
ayant une position identifiée par la se-
conde distance et par la troisième dis-
tance.

4. Système électronique selon la revendication 2 ou 3,
dans lequel le dispositif électronique mobile com-
prend de plus un émetteur-récepteur (3-4) de si-
gnaux radio (S2_r_sd) à courte portée relié à l’unité
de traitement (3-3),
et dans lequel le dispositif électronique portable
comprend de plus :

- un émetteur-récepteur (2-5) de signaux radio
à courte portée ;
- une unité de traitement (2-6) reliée à l’émet-
teur-récepteur et aux première (2-1), seconde
(2-2) et troisième (2-3) électrodes ;

l’unité de traitement du dispositif électronique porta-
ble comprenant un module de vérification (2-6.1) du
placement des première, seconde et troisième élec-
trodes, dans lequel ledit module de vérification du
placement des électrodes est configuré pour :
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• recevoir les premier, second et troisième si-
gnaux électriques de détection générés, respec-
tivement, par les première, seconde et troisième
électrodes ;
• calculer une première dérivation (DI) égale à
une première différence de potentiel entre le se-
cond signal électrique (S2_r) de détection et le
premier signal électrique (S1_r) de détection ;
• calculer une seconde dérivation (DII) égale à
une seconde différence de potentiel entre le troi-
sième signal électrique (S3_r) de détection et le
premier signal électrique (S1_r) de détection ;
• calculer une troisième dérivation (DI) égale à
une troisième différence de potentiel entre le
troisième signal électrique (S3_r) de détection
et le second signal électrique (S2_r) de
détection ;
• calculer une différence égale à la différence
(DII-DI) entre la seconde et la première différen-
ce de potentiel ;
• vérifier si la valeur absolue de la différence
entre la différence calculée et la troisième diffé-
rence de potentiel est inférieure à une valeur de
tolérance ;
• en cas de vérification positive, générer un si-
gnal de vérification (S_v_ps) de positionnement
indiquant le placement correct des première, se-
conde et troisième électrodes ;
• en cas de vérification négative, générer le si-
gnal de vérification de positionnement indiquant
le placement incorrect d’au moins une électrode
parmi les première, seconde et troisième
électrodes ;

dans lequel l’émetteur-récepteur (2-5) du dispositif
électronique portable est configuré pour recevoir le
signal de vérification de positionnement et générer
à partir de celui-ci un signal radio (S1_s_rd) à courte
portée transportant des informations indiquant le
placement correct des première, seconde et troisiè-
me électrodes ou indiquant le placement incorrect
d’au moins une électrode parmi les première, secon-
de et troisième électrodes,
dans lequel l’émetteur-récepteur (3-4) du dispositif
électronique mobile est configuré pour recevoir un
signal radio (S2_s_rd) à courte portée transportant
lesdites informations indiquant le placement correct
ou incorrect et générer à partir de celui-ci un signal
interne (S_int) transportant lesdites informations in-
diquant le placement correct ou incorrect,
et dans lequel l’écran du dispositif électronique mo-
bile est configuré pour recevoir le signal interne et
afficher une indication graphique ou textuelle repré-
sentant le placement correct des première, seconde
et troisième électrodes ou indiquant le placement
incorrect d’au moins une électrode parmi les premiè-
re, seconde et troisième électrodes.

5. Système électronique selon l’une quelconque des
revendications précédentes, dans lequel l’unité de
traitement du dispositif électronique portable com-
prend de plus un module de détection (2-6.2) de la
fréquence cardiaque configuré pour :

• recevoir les premier, second et troisième si-
gnaux électriques de détection et mesurer, en
fonction de ceux-ci, une distance entre deux on-
des R successives et la valeur d’amplitude res-
pective dans un intervalle de temps défini ;
• si la valeur d’amplitude des ondes R est infé-
rieure à la valeur d’un premier seuil d’amplitude,
générer un signal de détection (S_r_fc) de la
fréquence cardiaque ayant une première valeur
indiquant la présence d’un arrêt cardio-circula-
toire du coeur du corps humain ;
• si la valeur d’amplitude des ondes R est com-
prise entre la valeur du premier seuil d’amplitude
et la valeur d’un second seuil d’amplitude supé-
rieure au premier seuil d’amplitude et si, de plus,
la valeur de ladite distance est inférieure à la
valeur d’un premier seuil de distance, générer
le signal de détection (S_r_fc) de la fréquence
cardiaque ayant une seconde valeur indiquant
la présence d’une fibrillation ventriculaire du
coeur du corps humain ;
• si la valeur de ladite distance est comprise en-
tre la valeur du premier seuil de distance et la
valeur d’un second seuil de distance supérieure
au premier seuil de distance, générer le signal
de détection (S_r_fc) de la fréquence cardiaque
ayant une troisième valeur indiquant la présen-
ce d’une tachycardie ventriculaire du coeur du
corps humain ; dans lequel l’émetteur-récepteur
(2-5) du dispositif électronique portable est con-
figuré pour recevoir le signal de détection de la
fréquence cardiaque et générer à partir de celui-
ci le signal radio (S1_s_rd) à courte portée trans-
portant les informations indiquant la présence
de l’arrêt cardio-circulatoire, de la fibrillation
ventriculaire ou de la tachycardie ventriculaire,
dans lequel l’émetteur-récepteur (3-4) du dispo-
sitif électronique mobile est configuré pour re-
cevoir un signal radio (S2_s_rd) à courte portée
transportant lesdites informations indiquant la
présence d’un arrêt cardio-circulatoire, d’une fi-
brillation ventriculaire ou d’une tachycardie ven-
triculaire et générer à partir de celui-ci un signal
interne (S_int) transportant lesdites informa-
tions indiquant la présence de l’arrêt cardio-cir-
culatoire, de la fibrillation ventriculaire ou de la
tachycardie ventriculaire, dans lequel le dispo-
sitif électronique mobile comprend une mémoire
(3-5) pour stoker une vidéo représentant une
procédure guidée pour une réanimation cardio-
pulmonaire, ladite vidéo contenant une séquen-
ce d’images représentant la position des mains
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à appliquer sur le sternum du corps humain et
le rythme des pressions exercées par les mains
sur le sternum, l’unité de traitement du dispositif
électronique mobile comprenant un module de
guidage (3-3.2) du placement des mains confi-
guré pour :

• recevoir les informations indiquant la pré-
sence de l’arrêt cardio-circulatoire, de la fi-
brillation ventriculaire ou de la tachycardie
ventriculaire ;
• recevoir la pluralité d’images (I1, I2 ... In)
en temps réel représentant au moins la poi-
trine du corps humain ;
• identifier ladite caractéristique de la partie
du corps humain à l’intérieur de ladite plu-
ralité d’images ;
• calculer, en fonction de la caractéristique
identifiée, la position dans laquelle appli-
quer les première et seconde électrodes sur
la poitrine du corps humain ;
• calculer, en fonction de la position calculée
de la première et de la seconde électrode,
la position dans laquelle appliquer les mains
sur la poitrine du corps humain afin d’exé-
cuter une séquence de mouvements des
mains pour une réanimation cardio-pulmo-
naire du coeur du corps humain ;
• générer le signal d’attaque (S_pl) indi-
quant la présence de l’arrêt cardio-circula-
toire, de la fibrillation ventriculaire ou de la
tachycardie ventriculaire et indiquant la po-
sition calculée des mains ;
• lire, à partir de la mémoire, la vidéo repré-
sentant la séquence de mouvements des
mains pour la réanimation cardio-
pulmonaire ;
• générer le signal d’attaque transportant de
plus la vidéo de la réanimation cardio-
pulmonaire ;
dans lequel l’écran (3-2) du dispositif élec-
tronique mobile est configuré pour :

• recevoir le signal d’attaque ;
• afficher une indication graphique ou
textuelle représentant la présence d’un
arrêt cardio-circulatoire, d’une tachy-
cardie ventriculaire ou d’une fibrillation
ventriculaire ;
• afficher une image représentant la
poitrine du corps humain et compre-
nant de plus une quatrième zone de po-
sitionnement représentant la position
dans laquelle appliquer les mains ;
• afficher ladite vidéo de réanimation
cardio-pulmonaire.

6. Système électronique selon la revendication 4 ou 5,

dans lequel le dispositif électronique portable com-
prend un circuit d’amplification (2-8) ayant un gain
variable en fonction d’un signal (S_ctrl_g) de com-
mande de gain, le circuit d’amplification étant confi-
guré pour recevoir les premier, second et troisième
signaux électriques de détection et générer à partir
de ceux-ci, respectivement, des premier, second et
troisième signaux amplifiés (V1_a, V2_a, V3_a),
dans lequel le module de vérification (2-6.1) de pla-
cement des électrodes est aussi configuré pour ré-
gler la valeur du signal de commande de gain en
fonction des valeurs des première, seconde et troi-
sième différences de potentiel.

7. Système électronique selon l’une quelconque des
revendications précédentes, dans lequel l’unité de
traitement du dispositif électronique portable com-
prend de plus un module de génération (2-6.3)
d’électrocardiogramme configuré pour générer un
signal d’électrocardiogramme (S_ecg) transportant
les valeurs des tracés d’un premier électrocardio-
gramme d’un patient dans un état physique stable
et d’un second électrocardiogramme du patient dans
une condition comportant des symptômes cardio-
vasculaire,
et dans lequel l’émetteur-récepteur (2-5) du dispo-
sitif électronique portable est configuré pour recevoir
le signal d’électrocardiogramme et générer à partir
de celui-ci le signal radio (S1_s_rd) à courte portée
transportant lesdites informations indiquant les va-
leurs des tracés des premier et second électrocar-
diogrammes et transportant des informations indi-
quant le symptôme associé au second électrocar-
diogramme,
dans lequel l’émetteur-récepteur (3-4) du dispositif
électronique mobile est configuré pour recevoir un
signal radio (S2_s_rd) à courte portée transportant
lesdites informations indiquant les valeurs des tra-
cés des premier et second électrocardiogrammes et
transportant les informations indiquant ledit symptô-
me, dans lequel l’écran du dispositif électronique
mobile est configuré pour afficher les tracés du pre-
mier ou du second électrocardiogramme,
et dans lequel le dispositif électronique mobile com-
prend de plus un émetteur-récepteur (3-6) de signal
radio à longue portée configuré pour transmettre à
un centre médical ou à une unité centrale d’interven-
tion d’urgence pour la gestion des services d’ambu-
lance un signal radio (S_Id) à longue portée trans-
portant lesdites informations indiquant les valeurs
des tracés des premier et second électrocardio-
grammes et transportant lesdites informations indi-
quant le symptôme associé au second électrocar-
diogramme.

8. Système électronique selon l’une quelconque des
revendications précédentes, dans lequel l’écran est
configuré pour afficher les tracés d’au moins trois
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dérivations de l’électrocardiogramme sur une seule
capture d’écran, dans lequel le dispositif électroni-
que mobile est sélectionné parmi les suivants :

- un Smartphone ;
- une tablette ;
- un ordinateur portable ;

dans lequel la caméra est positionnée :

- sur la face avant ou arrière du Smartphone ;
- sur la face avant de la tablette ;
- au-dessus de l’écran de l’ordinateur portable ;

dans lequel le signal radio à courte portée est de
type Bluetooth.

9. Système électronique selon l’une quelconque des
revendications de 2 à 8, dans lequel la forme des
première, seconde et troisième zones de position-
nement sont sélectionnées parmi les suivantes :

- des premier, second et troisième rectangles
qui ne se superposent pas les uns aux autres,
dans lequel le premier rectangle est aligné avec
le second rectangle ;
- des premier, second et troisième cercles qui
ne se superposent pas les uns aux autres, dans
lequel le premier cercle est aligné avec le se-
cond cercle.

10. Procédé de commande de l’acquisition d’un électro-
cardiogramme, en utilisant un système comprenant
un dispositif électronique (2) portable et un dispositif
électronique (3) mobile, le dispositif électronique
mobile comprenant : - un dispositif optique (3-1) pour
acquérir des images en temps réel d’une partie d’un
corps humain ;- un écran (3-2);- une unité de traite-
ment (3-3) reliée au dispositif optique et à l’écran ;
le dispositif électronique (2) portable comprenant :-
une première (2-1), une seconde (2-2) et une troi-
sième (2-3) électrode configurées pour générer, res-
pectivement, un premier (S1_r), un second (S2_r)
et un troisième (S3_r) signal électrique de détection
représentant le courant généré sur la peau par l’ac-
tivité du coeur d’un être humain dans les points res-
pectifs, dans lequel les première, seconde et troisiè-
me électrodes sont positionnées sur ladite partie du
corps humain ; l’unité de traitement du dispositif
électronique mobile comprenant un module de gui-
dage (3-3.1) de placement des électrodes pour les
première, seconde et troisième électrode, le procédé
comprenant les étapes de :

a) recevoir une pluralité d’images (I1, I2 ... In) en
temps réel représentant une partie du corps
humain ; et caractérisé de plus par :
b) identifier une caractéristique de la partie du

corps humain à l’intérieur de ladite pluralité
d’images ;
c) calculer, en fonction de la caractéristique
identifiée, la position dans laquelle appliquer les
première, seconde et troisième électrodes sur
la partie du corps humain ;
d) afficher une image (I_ps_el) en temps réel
représentant ladite partie du corps humain et
comprenant de plus une première marque (A1)
de positionnement, une seconde marque (A2)
de positionnement et une troisième marque (A3)
de positionnement représentant les positions
dans lesquelles appliquer, respectivement, les
première, seconde et troisième électrodes.

11. Procédé de commande de l’acquisition d’un électro-
cardiogramme selon la revendication précédente,
dans lequel l’étape a) comprend la réception de la
pluralité d’images (I1, I2, ... In) en temps réel repré-
sentant les épaules, la poitrine, l’abdomen et le bas-
sin du corps humain, dans lequel l’étape b) com-
prend l’identification de la position des épaules à l’in-
térieur au moins de ladite pluralité d’images, dans
lequel l’étape c) comprend :

c1) calculer la largeur (x) des épaules en fonc-
tion d’au moins une partie de ladite pluralité
d’images ;
c2) calculer, en fonction de la largeur (x) des
épaules et de la valeur d’un premier paramètre
(k), une première distance (y1) entre la première
zone de positionnement et l’extrémité de l’épau-
le droite et entre la seconde zone de position-
nement et l’extrémité de l’épaule gauche ;
c3) calculer la largeur (z) du bassin ;
c4) calculer, en fonction de la largeur (z) du bas-
sin et
de la valeur d’un second paramètre (r), une se-
conde distance (t1) entre la troisième zone de
positionnement et l’extrémité du bassin côté
gauche ;
c5) calculer une troisième distance (h) entre la
troisième zone de positionnement et la première
zone de positionnement égale à une valeur (x/2)
comprise dans un intervalle centré sur la moitié
de la largeur (x) des épaules ;
dans lequel l’étape d) comprend l’affichage de
l’image (I_ps_el) en temps réel représentant au
moins la poitrine du corps humain et comprenant
de plus :

- la première marque de positionnement
consistant en une première zone de posi-
tionnement (A1) dans laquelle appliquer la
première électrode (2-1) positionnée sur la
poitrine à proximité de l’épaule droite et
ayant une position identifiée par la première
distance ;
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- la seconde marque de positionnement
consistant en une seconde zone de posi-
tionnement (A2) dans laquelle appliquer la
seconde électrode (2-2) positionnée sur la
poitrine à proximité de l’épaule gauche et
ayant une position identifiée par la première
distance ;
- la troisième marque de positionnement
consistant en une troisième zone de posi-
tionnement (A3) dans laquelle appliquer la
troisième électrode (2-3) positionnée sur
l’abdomen à proximité de la jambe gauche
et ayant une position identifiée par la secon-
de distance et par la troisième distance.

12. Programme informatique comprenant des parties de
code de logiciel adaptées pour effectuer les étapes
du procédé selon la revendication 10 ou 11, lorsque
ledit programme est exécuté sur le processeur d’un
système selon l’une quelconque des revendications
1-9.
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