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"System for monitoring the physical condition of at least one user

and method for monitoring the physical condition of a user”

*kkkkkk

The present invention relates to a system for monitoring the physical
condition of at least one user and a method related thereto.

The present invention is particularly useful for all those users who require
constant monitoring of their physical condition In order to receive
Immediate assistance in the event of danger.

Such a system may, for example, be advantageously used by insurance
companies to monitor their insured clients and provide them with
Immediate assistance so as to offer additional service that, in addition to
avoiding situations of serious danger to health or even life, also reduce
possible damages.

Currently known life-saving devices are equipped with a portable device
capable of communicating with an operations centre or with one or more
rescuers to send an alarm signal.

It the user needs help, because he/she is not feeling well or is in danger,
he/she activates the intervention request signal by pressing a button on
the device.

The device is connected to a telephone switchboard that sends a voice
call with a pre-recorded rescue message to one or more pre-set phone
numbers (for example of a relative or friend who can administer first aid) or
to an operations centre which, following a rescue protocol, activates
emergency procedures.

The operations centre is notified of the Intervention request and
iImmediately contacts the emergency services, requesting the intervention

of ambulances and medical personnel.
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However, this system Is not able to send rescue signals If the user does
not activate the emergency signal himself/herself.

In other words, if the user does not activate the device Iin time, for
example, following a sudden indisposition, the first aid procedures cannot
be activated.

There are also devices that allow the user, via a webcam and a
microphone, to send medical parameters at a distance so that medical
staff can monitor the health of the user remotely and provide specialized
medical assistance.

This type of device also still requires the intervention of the user who must
enter and send his/her own parameters or autonomously use medical
instrumentation (such as a sphygmomanometer, saturimeter, ECG or the
like), which communicates with a medical centre.

Currently known devices have the limit of necessarily requiring active
intervention by the user, not allowing assistance Iin case of sudden
iIndisposition or accident. In other words, the rescue device is ineffective if
the user is unable to send the rescue request autonomously.

The object of the present Invention is to overcome the drawbacks
encountered in the prior art.

In fact, one object of the present invention is to provide a system for
monitoring the physical condition of a user, which allows rescue
Intervention even in case of sudden indisposition and/or accident.

Another object of the present invention is to provide a system for
monitoring the physical condition of a user, which allows constant control
of the biomedical parameters of said user, enabling rapid and immediate
iIntervention in case of indisposition, accident or any other situation of
danger.

It Is also an object of the present invention to provide a method for
monitoring the physical condition of a user, which allows rescue
intervention without said user having to take an active part therein.

Further advantageous features are set forth in the appended claims.
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The present invention will become more apparent from the detailed
description that follows, with reference to the accompanying drawings
provided purely by way of example, in which:

- Figure 1 I1s a schematic view of a system for monitoring the physical
condition of a user according to the present invention in accordance with a
first embodiment;

- Figure 2 I1s a schematic view of a system for monitoring the physical
condition of a user according to the present invention in accordance with a
second embodiment;

- Figures 3a, 3b are a front view and a side view, respectively, of a data
detection device forming the monitoring system object of the present
iInvention according to a first embodiment;

- Figures 4a, 4b are a front view and a side view, respectively, of a data
detection device forming the monitoring system object of the present
iInvention according to a second embodiment;

- Figure 5 Is a schematic view of a system for monitoring the physical
condition of a user according to Figure 1;

- Figure 6 Is a schematic view of a system for monitoring the physical
condition of a plurality of users.

In the attached figures, the numeral 1 schematically indicates a system for
monitoring the physical condition of at least one user in accordance with
the present invention.

The monitoring system 1 comprises at least one data detection device 2
adapted to detect, by means of a plurality of detection sensors, not shown,
positioned in the proximity of the user’s body, one or more indicators of the
user’s physical condition.

Advantageously, the sensors are of the biometric type and are controlled
by a microprocessor system.

The data detection device 2 is prefterably of the wearable type and is in the
form of a cutf 2a to be tfastened to the body of the user (Figures 4a, 4b) or

comprises a clip fastening element 2b (Figures 3a, 3b) suitable to fasten
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the wearable data detection device 2 to a garment of the user. In other
words, the data detection device 2 comprises a detachable electronic
module to be inserted in a cuft-like support 2a or provided with a clip 2c.
Preterably, the cuft 2a can be adjusted to any size of wrist and provide a
closure that makes the fastening and tightening and untightening easy.
Advantageously, the cuff will also be made of an anallergic, non-toxic
material suitable for approval in the medical sector. It is also preferably
ergonomic in order to allow the user to wear it around the clock.

In both of the above-mentioned embodiments, the data detection device 2
IS equipped, for exampie, wilhh a presence sensor, skin temperature
sensor, plethysmography  or heart rate sensor, and  three-a3xs
accelerometer.

Other types of sensors, such as for example a salurimeter (blood
oxygenalion) and radic ifreguency ransmission, in adaition to the
Blueiooth Low Energy (BLE) transmission used in the DasIic versions, may
oe present in the most advanced versions.

The monitoring system 1 also comprises a data processing device 3,
capable of acquiring and processing the indicators received from the data
detection device 2. The data sent by the data detection device 2 to the
data processing device 3 is compared by the latter with a predetermined
range of values previously sent by the data detection device 2 as will be
explained below.

The data processing device 3 is able to output an alarm signal when the
iIndicators received are not within the predetermined range of values.

The measurements made by the data detection device 2 are made
avallable through a wireless communication channel with the Bluetooth
Low Energy (BLE) protocol or by radio frequency.

User interaction occurs through visual and sound signalling, as well as
through a single multifunction button. Signalling may also be provided
through a vibration device. There may also not be any type of display.

The data processing device 3 comprises a data acquisition control unit 4,
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Or Server.
The data processing device 3 may further comprise a communication
device 5 capable of sending indicators to the data acquisition control unit
4.

The communication device 5 communicates with the data acquisition
control unit 4 by sending the indicators or functional parameters of the
user detected by the sensors present in the wearable data detection
device 2.

The data acquisition control unit 4, or server processes the data received
and compares it with preset values entered by the user or automatically
recorded by the wearable data detection device 2.

For example, the heart rate data is read as "pbeat beat", and at each beat
all data from all sensors Is passed into a string to the data processing
device 3.

It is also possible to enter one's own life-saving data, such as blood group,
age, allergies, need for medication, etc., and keep the same as reference
parameters: when the parameters detected by the data detection device 2
differ from the preset ones, the data processing device 3, in particular the
data acquisition control unit 4, may decide to send the alarm signal to an
operations centre 6 In order to activate one or more predetermined
actions.

The operations centre 6, In response to the alarm signal sent by the data
acquisition control unit 4, activates an alarm device 7. The latter is able In
turn to send call signals to one or more predetermined communications
devices.

The alarm device 7 Is capable of emitting visual and/or acoustic warning
signals to alert the user of an alarm signal. In other words, the alarm
device 7 can give feedback to the monitored user about the triggering of
an alarm that will be handled. The feedback Is also used to prevent any
false positive signals that could trigger a rescue without a real reason.

The data detection device 2 communicates with the data processing
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device 3 via a Bluetooth or Radio Frequency Transmission System.

The communication device 5 may include a personal communication
device 5a, such as a mobile phone, computer, tablet or other media
capable of receiving, handling and sending data received from the
portable or wearable data detection device 2.

Alternatively, the communication device 5 may comprise a multiple
communication device 5b, such as a station. “Multiple communication
device” 5b Is Intended to mean a communication device capable of
handling and communicating unidirectionally with a plurality of data
detection devices 2 from which It receives input indicators.

In other words, Iin an alternative version, the monitoring system object of
the present invention provides a plurality of data detection devices 2, each
assigned to a respective user, and each adapted to detect, by means of
sensors, one or more Indicators of the physical condition of the
corresponding user and able to send the detected indicators to a data
processing device 3.

In both cases, therefore, with a single monitored user as well as with a
plurality of users, the data processing device 3 acquires and processes the
iIndicators received from the data detection device 2 of a single user or of
each user and compares them with a predetermined range of values,
corresponding to the respective user, outputting an alarm signal when the
received indicators are not within the predetermined range of values for
that specific user.

The wearable data detection device 2 sends the data to the
communication device 5 (smartphone, tablet, computer, station) which
performs a first processing, cross-references the data with the GPS
positioning and, in the case of a pre-alarm, sends the data, preferably
encrypted, to the data acquisition control unit 4, where an algorithm
discriminates whether there is a danger or not, and in the positive case
sends the call to the preset number to call in case of emergency (ICE) or

to the operations centre that will call the user and, following a protocaol,
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decide whether to end the call or inform the emergency services 8 such as
the police or ambulance or fire brigade or whoever is responsible for
handling the problem.

Preterably, in the case of monitoring a single user, the communication
device 5 is of the personal type, hence it is a smartphone or a tablet 5a
(Figures 1 and 5), and the transmission system between the data
detection device and the personal communication device 5a operates via
the Bluetooth Low Energy (BLE) protocol.

As previously mentioned, the monitoring system 1 object of the present
iInvention can also monitor a plurality of patients, each equipped with at
least one data detection device 2.

In this case, the communication device 5 Is advantageously a multiple
communication device 5, such as a control sfalion or station, which
communicates with the data acquisition controt unit 4 {Figures £ and 6.
The latler is equipped with 2 console or software or application {app) that
enables the vision of one or a plurality of monifored supjects {(having
oermission o do 80, vig login and password).

Visually, the console present in the server or datla acquisition control unit 4
wams it a user i1s in danger. Downstream of an alarm (for privacy} you can
access ihe user page where you will see: which sensor(s) is/are in alarm,
the person’'s le-saving data, the map with the posiion marker & the time
of the alarm, the roule taken in the lasi hour (8 variabie ranging from nevey
o always), the sensor data in real iime.

In the case of monitoring a plurality of users, each data detection device 2
sends the detectied values o the corresponding multiple communication
device 5b or station via radio frequengy.

The communication device 5 Is controlied by a respeclive solfware that
pre-analyses the data by using the decision-making algorithm that is wired
iInto the source file of the software itselt, thereby understanding whether
there is a potential alarm state or not. When a potential alarm state is

Initiated, the software starts data transmission towards the data acquisition
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control unit 4, sending the data of all the sensors, continuously for a
predetermined time interval (for example 2 or 3 minutes), all encrypted. In
the case of non-alarm, only the GPS position is sent to the data acquisition
control unit 4 at predetermined intervals (e.g. every 3 or 5 minutes). Thus,
the GPS is switched on for a preset time at regular intervals (e.g. half a
second every 5 minutes) except in the event of an alarm.

The data acquisition control unit 4 is also provided with a database In
which the personal data is written in a table suitable to contain it. This
table is preferably encrypted. Also in the case of non-alarm, the data
acquisition control unit 4 writes with a predetermined frequency, for
example every 3 or 5 minutes, the position of the user in a specially
dedicated table.

When a potential alarm situation exists, the data acquisition control unit 4
receives the data collection from the software continuously for a few
minutes, for example every 2 or 3 minutes. This data is processed
following the decision-making algorithm. After the data analysis, the pre-
alarm is ended or an alarm is triggered.

In the latter situation, the data acquisition control unit 4 communicates with
the operations centre 6 giving it the order to send a pre-recorded call to
the default number to contact in case of emergency (ICE), which is part of
the data of the monitored subject, which is decrypted only in case of an
alarm so as to be used to manage the problem.

The ICE emergency number is dialled anywhere in the world, and a voice
recording is sent warning that a monitored person could be in danger. All
this Is to alert the operations centre or the chosen person to contact Iin
case of emergency In a synchronous and Iintrusive way, to make sure
it/he/she is informed in real time.

To avoid false positives, before the alarm signal is triggered, the server or
data acquisition control unit 4 requires a feedback signal after a certain
amount of time after receiving the first anomalous value.

For example, the presence sensor, also known as the tear sensor, is used
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to detect any aggressions or falls: if the data detection device 2 ceases to
be present on the skin of the monitored subject, this means that it has
been torn off, presumably due to a fall or an aggression. If the absence of
the wearable device is detected, before the alarm is sent, the control unit
walts for a few seconds and checks the new data transmitted by the data
detection device 2. If its presence is detected, then no signal is sent,
otherwise a first feedback is sent to the monitored person by means of
loud sounds or flashing on the screen of his/her tablet or smartphone. If no
feedback is received, the control unit alerts the operations centre 6 that
handles the call.

Similar behaviour also for the other sensors, such as the temperature
sensor, the plethysmography or heart rate sensor, the three-axis
accelerometer sensor (capable of detecting, for example, any falls,
number of steps, monitoring movement), etc.

Advantageously, the monitoring system also comprises a button 2d with
which the user can request one or more differentiated features on the
basis of the duration of the pressure on the button itself.

In particular, the button enables the panic function to be activated, by
which the user asks for immediate assistance from the control centre.
Other features can be implemented on request.

The two transmission protocols are also due to the fact that the monitoring
system must operate both in the open and in closed environments.

It has to be realized that at home or in the office it is preferable not to be
dependent on the mobile phone. To this end, it is best to use radio
frequency communication protocols and a proprietary cuff. In closed
environments, In fact, it is preterable not to use the Bluetooth low energy
protocol but to use the radio frequency, which enables operation at a
distance of up to 800 m (in open field) between the data detection device 2
and the data acquisition control unit 4. This means that at home or in the
office, or anyway In any geographically fixed place, it will be possible to

use, instead of a cell phone, an Android on stick equipped with an
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antenna, an integrated SIM, and that operates by radio frequency and
allows a plurality of data detection devices 2 to be connected together (for
example to monitor a whole family). It will also be possible to operate at a
distance of up to 800 m and have no need of a mobile phone. Lastly, since
radio frequency prevails over Bluetooth, the data detection device 2, which
has both protocols, when entering the house or wherever there is an
Android on stick, will stop transmitting to the cell phone and begin to
transmit to the Android on stick I.e. the control station 5b; on the contrary,
when exiting the range of the station, it will look for the smartphone with
which It Is associated, to continue transmitting.

The object of the present invention is also a method for monitoring the
physical condition of a user, thus comprising the steps of detecting
iIndicators of the physical condition of the user by means of the data
detection device 2, which sends the detected indicators to a data
processing device 3 which processes the data received from the data
detection device 2 and compares it with a predetermined range of values.
When the received indicators are not within the predetermined range of
values, a visual and/or acoustic warning signal is issued to the user and/or
a signal Is output for the activation of an alarm device.

Within the data processing device 3, the data sent by the data detection
device 2 is first analysed by a communication device 5 and subsequently
sent to a data acquisition control unit 4, which compares it with the
predetermined range of values.

The Invention also relates to a method implemented by means of a
computer, which allows different algorithms to be carried out, and a
computer program configured to implement this method.

Examples of such decision-making algorithms are given below.

Example 1: ALGORITHM FLOWCHART IN CASE OF PUSHING OF THE
PANIC BUTTON

1. Start

2. Pushing of the panic button for at least 3 seconds by the user
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3. Immediate alarm
a. Feedback to the monitored user via
. Loud sounds on the mobile phone
1. Duration 30 seconds
2. Unstoppable
3. Audible even if the mobile phone is muted
a. It serves the purpose of
.. Inducing the attackers to leave
Il. Letting the monitored subject know that the
call is being taken care of and that help will be
given
.  Red mobile phone screen with siren logo
4. Call made to the ICE (in case of emergency) number
D. The operations centre calls the monitored user to understand the
actual severity;
6. If the monitored user does not need intervention, the alarm stops;
7. In case of need, the OC (Operations Centre) calls the police or the
ambulance or the fire brigade
3. End

Example 2: ALGORITHM FLOWCHART BRANCH PRESENCE SENSOR
1. Start

2. Presence sensor alarm (i.e. the wearable device has been
removed)

3. About 3 seconds are allowed to pass

4 It Is checked whether the presence sensor is still in alarm

5. If not, end of alarm

6 It so: Immediate alarm

a. Feedback to the monitored user via
. Loud sounds on the mobile phone

1. Duration 30 seconds
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2. Unstoppable
3. Audible even if the mobile phone is muted
a. It serves the purpose of
. Inducing the attackers to leave
Il. Letting the monitored subject know that the
call is being taken care of and that help will be given
Il. Red mobile phone screen with siren logo
7. Call made to the ICE (in case of emergency) number
8. The operations centre calls the monitored user to understand the
actual severity
9. If the monitored user does not need intervention, the alarm stops;
10. In case of need, the OC (Operations Centre) calls the police or the
ambulance or the fire brigade
11.  End

Example 3: ALGORITHM FLOWCHART BRANCH FREE FALL

1. Start
2. Free tall sensor alarm (potential fall)
3. Pre-alarm
a. Feedback to the monitored user via

. Loud sounds on the mobile phone
1. Stoppable
b. Audible even if the mobile phone is muted
Duration 30 seconds
The user stops the pre-alarm by hand through the app
End of alarm

N o O A

It he/she does not stop Iit: Immediate alarm
a. Feedback to the monitored user via
. Loud sounds on the mobile phone

1. Duration 30 seconds
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2. Unstoppable
3. Audible even if the mobile phone is muted
a. It serves the purpose of
. Inducing any attackers to leave
. Letting the monitored subject know
that the call is being taken care of and that help
will be given
. Red mobile phone screen with siren logo
8. Call made to the ICE (in case of emergency) number
9. The operations centre calls the monitored user to understand the
actual severity
10. It the monitored user does not need intervention, the alarm stops;
11.  In case of need, the OC (Operations Centre) calls the police or the
ambulance or the fire brigade
12.  End

Example 4. ALGORITHM FLOWCHART BRANCH ACCELEROMETER

1. Start

2. Peak accelerometer sensor alarm

3. Data collection from all sensors for 60 seconds

4. It Is checked whether the beats are increased by at least 30 after
point 2

5. If not, end of alarm

6. It so: It Is checked whether the pedometer indicates more than 3

steps taken after point 2

/. If so, end of alarm

8. If not: it is checked whether the movement of the GPS is greater
than 30 m after point 2

9. It so, end of alarm

10. If not: Pre-alarm
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a. Feedback to the monitored user via
. Loud sounds on the mobile phone
1. Stoppable
b. Audible even if the mobile phone is muted
11.  Duration 30 seconds
12.  The user stops the pre-alarm by hand through the application
13. End of alarm
14. It it i1s not stopped: Immediate alarm
a. Feedback to the monitored user via
. Loud sounds on the mobile phone
1. Duration 30 seconds
2. Unstoppable
3. Audible even if the mobile phone is muted
a. It serves the purpose of
. Letting the monitored subject know
that the call is being taken care of and that help
will be given
II. Red mobile phone screen with siren
logo
15.  Call made to the ICE (in case of emergency) number
16.  The operations centre calls the monitored user to understand the
actual severity
17. It the monitored user does not need intervention, the alarm stops;
18. In case of need, the OC (Operations Centre) calls the police or the
ambulance or the fire brigade
19.  ENnd

Example 5: ALGORITHM FLOWCHART BRANCH HEART RATE

1. Start

2. Heart rate sensor alarm
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3. Data collection from all sensors for about 60 seconds
4. It IS checked whether the data continues to flow from the wearable

device towards the application or the control station or station

5. If sO, It IS checked whether the heart rate sensor is still in alarm
0. If not, end of alarm
7. If the heart rate sensor IS still in alarm or the data does not flow

from the wearable device to the application or the station: Immediate alarm
a. Feedback to the monitored user via
. Loud sounds on the mobile phone
1. Duration 30 seconds
2. Unstoppable
3. Audible even if the mobile phone is muted
a. It serves the purpose of
.. Inducing the attackers to leave
. Letting the monitored subject know
that the call is being taken care of and that help
will be given

II. Red mobile phone screen with siren

logo
8. Call made to the ICE (in case of emergency) number
9. The operations centre calls the monitored user to understand the

actual severity

10. It the monitored user does not need intervention, the alarm stops;
11.  In case of need, the OC (Operations Centre) calls the police or the
ambulance or the fire brigade

12. ENd

Example 6: ALGORITHM FLOWCHART BRANCH SKIN TEMPERATURE

1. Start

2. Skin temperature sensor alarm
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It Is checked whether skin temperature pre-alarms have been sent

during the last 60 minutes

4.
o.

9.
10.
11.

It SO, end of alarm
If not: Pre-alarm
a. Feedback to the monitored user via
b. Loud sounds on the mobile phone
c. Stoppable
d. Audible even if the mobile phone is muted
e. Duration 30 seconds
The user stops the pre-alarm by hand through the application
End of alarm
If it IS not stopped: Immediate alarm
a. Feedback to the monitored user via
b. Loud sounds on the mobile phone
c. Duration 30 seconds
d. Unstoppable
e. Audible even if the mobile phone is muted

. It serves the purpose of

1. Inducing the attackers to leave
2. Letting the monitored subject know that the call

IS being taken care of and that help will be given
Red mobile phone screen with siren logo
Call made to the ICE (in case of emergency) number

The operations centre calls the monitored user to understand the

actual severity

12.

13.

If the monitored user does not need intervention, the alarm stops;

In case of need, the OC (Operations Centre) calls the police or the

ambulance or the fire brigade

14.

End

The invention allows the achievement of the intended goals.
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The above-described monitoring system allows the handling of GPS
signals on board a smartphone, tablet or PC and of sensor signals on
board wearable devices with the aim of monitoring the user around the
clock.

The monitoring that is carried out allows prompt intervention even in the
case of immediate danger and/or unconsciousness of the user. In this
way, the user does not need to ask for help himselt/herself, but he/she can
receive rescue regardless of his/her active request.

The system also provides for the possibility of asking for help consciously.
The data detection device Is of the wearable type, therefore it performs a
constant monitoring of the user without the latter having to do anything.
The plurality of sensors possessed by the wearable data detection device
allows various functional parameters to be monitored, thus giving a

complete picture of the physical and dynamic situation of the user.
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CLAIMS
1. Monitoring system of the physical condition of at least one user
comprising at least one data detection device (2) suitable to detect, by
means of sensors, one or more indication data of the physical condition of
the user and capable of sending said indication data to a data processing
device (3), said data processing device (3) being able to acquire and
process the indication data received from said data detection device (2)
and able to compare such data with a range of predefined values and
emitting an alarm signal when the received indication data do not fall
within a range of predefined values.
2. Monitoring system according to claim 1 wherein the data processing
device (3) comprises a data acquisition controller (4).
3. Monitoring system according to claim 1 or 2, wherein the data
processing device (3) may comprise a communication device (5) able to
send indication data to said data acquisition controller (4).
4. Monitoring system according to the previous claim, wherein said data
acquisition controller (4) sends the alarm signal to an operations centre (6)
In order to trigger one or more predetermined actions; said operations
centre (6) activating an alarm device (7) in response to the alarm signal
sent by the data acquisition controller.
5. Monitoring system according to the previous claim wherein the alarm
device (7) emits visual and/or acoustic warning signals to notify the user of
an alarm signal or sends call signals to one or more predetermined
communication devices.
6. Monitoring system according to claim 1 wherein said data detection
device (2) communicates with said data processing device (3) via a
Bluetooth or radio frequency transmission system.
/. Monitoring system according to claim 3 wherein the communication
device (5) comprises a personal communication device (5a) or a multiplex
communication device (5b).

8. Monitoring system according to the previous claim, wherein the 2
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personal communication device (5a) preferably comprises a mobile
telephone, a computer or a tablet.

9. Monitoring system according to claim 7 wherein the multiplex
communication device (5b) comprises a control station.

10. Monitoring system according to 5 claim 1 wherein the data detection
device (2) comprises a wearable device having detection sensors In
proximity to the user's body; said wearable device having an armband (2a)
for fastening to the user's body or a clip fastening element (2b) suitable to
secure the wearable device to a garment worn by the user.

11. Monitoring system according to one or more of the preceding claims,
comprising a plurality of data detection devices (2), each assigned to a
respective user, and each of which is suitable to detect, by means of
sensors, one or more Indication data of the physical condition of its
respective user and able to send said indication data to a data processing
device (3), said data processing device (3) being able to acquire and
process the indication data received from the data detection devices (2) for
each user and able to compare such data with a range of predefined
values relating to each individual user, and emitting an alarm signal when
the indication data received do not fall within the range of predefined
values for that specific user.

12. System according to the preceding claim wherein the data acquisition
controller (4) I1s equipped with a control console for the simultaneous
monitoring of a plurality of users each equipped with at least one said data
detection device (2).

13. Method for monitoring the physical condition of a user comprising the
steps of:

a. detection of indication data of the physical condition of the user by
means of a data detection device (2);

b. sending of said detected indication data to a data processing device (3);
C. processing the data received from the data detection device (2);

d. comparing said indication data with a predefined range of values and
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emitting a warning signal when said received indication data do not fall
within the predefined data range;

e. emitting a visual and/or acoustic warning signal to the user and/or

f. activation of an alarm device.

14. Method for monitoring the physical condition of a user according to the
previous claim, wherein the step of sending said indication data from the
data detection device (2) to the data processing device (3) takes place by
means of a Bluetooth or radio frequency transmission system.

15. Method for monitoring the physical condition of a user according to
claim 13, wherein the indication data produced by the data detection
device (2) are first analysed by a communication device (5) and
subsequently sent to a data acquisition controller (4) which compares said
data indicators with the predefined value range.

16. Method for monitoring the physical condition of a user according to the
previous claim wherein the sending of data from the communication device
(5) to the data acquisition controller (4) takes place via a signal encryption
step.

17. Method for monitoring the physical condition of a user according to
claim 13, also comprising a step in which the indication data received by
the data processing device (3) are stored in a data storage device.

18. Method for monitoring the physical condition of a user according to
claim 13, comprising the step of pre-analysing the indication data via a
decisional algorithm to eliminate any false positives in such a way as to
send the alarm signal only in case of real danger.

19. Computer-implemented method for monitoring the physical condition of
a user, comprising the steps of:

- sending an alarm to a data acquisition controller (4);

- sending a control signal to the user to verity their physical condition;

- sending an alarm signal to request emergency assistance only in case of
real danger If the user does not cancel the control signal received.

20. Method according to claim 19, comprising the further step of
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monitoring indication data received from a data detection device (2) and
comparing such data with a range of predefined values before sending a
control signal to the user; It said received indication data do not fall within
sald range of pre-set values, a control signal is first sent to the user.

21. Method according to claim 19, in which an alarm is sent by the user by
pressing and holding down a panic button.

22. Method according to any one of the claims from 19 to 21 in which the
control signal sent to the user can be deactivated by said user to cancel
the request for assistance.

23. Computer program configured to implement one or more of the claims

of the computer-implemented method.



PCT/IB2017/055549
1/4

CA 03037607 2015-03-20

WO 2018/055485

.

>
&

Y.
;

+ 4 8
v

-~

Y. A mwm
- &
~

S N
- “. ) .. 0“ . \
. . - . » .
- .\\._\ Ty w
- e e
v o -4 L ROOCOC
' .H v -r @ “Qv r Lb). H ol \. i ST, R ~0
r . r L . CEEEEEE I I I O R I *
¢ " S . 7 P N
. “ - e - - ,
- K : o -3 :
' " Y - s >
. . :
- u »
R R A A A A A A A RASEn y - AR ”

L IEBERE IR IR |
T LYY LYY Y Y Y

A I T R

¢ ' + p p = = p = 3 ®

+ )




PCT/IB2017/055549

At

2/4

LR

. .

. . . .o
4 4% 4% udraan

CA 03037607 2015-03-20

TR PP Y Y Y PY Y P a Yt YT Y Y by
LR LR A P L L L L L L

R L L L

4 3 r r r r b
- v m bttt
LA I A A O O L L L

WO 2018/055485

- l.‘;\'\o .
\&\ﬁ .

A
"L

R

B

.~ -
- 4

L

AR,
: \'n:; fa™

o
A

AR

y

B




CA 03037607 2015-03-20

WO 2018/055485 PCT/IB2017/055549

. T1 3w . . )
B “« ' v 4 N '
0' v .
. .
. . )
R - . BRI = «~ 4 v o« o
. -
. .
. -
- .
- -
’ .
. Ny
. .
. . (3
4 .
~ -
' . 4
. -
. * B 4
. . - -
[ . .
. .
v .. .
v - + .
- * B Bl ~ v v o +vor
. . is » IR e
v . BE - ¢ v v v v % e 4o
. . » IR R EEREN -
. . MR+ = v v v 4 4w v v
. T LYY YYY ey v h v w b v by * IR IR
. . Bl s v v v v vv ¢+ v v v 9
' 4 . -k v w4
' R v
.  IRIEIEEE) * v v
. T v ks + v v v 90
. 4 v LYERES .
. - v r s + IR IR
e - ++ + s Y+
L~ R v + « 4By 'v + v + +
. ¢ v v R at + 4+
R~ R < « « ~JW > v 4 v v
+ 30 ] B - + R
» . IR EIEIEY g
+ 35 v - + 4 v+ B
« o - » v " JERs ¢+ v v A
h - LIEIE - .. .+
O “ v v 4 IR
- 4 . LIRS .
N - . v v 4 4% vy v
~ LR ves~r~ B
» . . . v .
- LR “ vt
» . v s -+ +
N v - L IR -
. - . R “ 4 v v + ~+ 2N
L - A IEIE] -+ v~ B
« g . LSRR “ v v DR
+ JE3 v - ¢ v+ + -0
L ~ v v vy vy
- LIRS .+ + +
O - . * v v e
s - v . s+vea++ B0
W - R LRI
v >+ + e+ " + §
« W RN - LI
+ 30 - v v + + > r B
L . > v o> vy ¢+ v
RS - 2 IR -
« o . . DR
. . ot RN - -
O ~ . « « v W0 - + v 1 0
+ 3 2 ) LR . -
« . v~ AaWRTT & + v v
S - + " ++«+ v+~ B0
r o] - - S
RS - -+ Y RN - -
« g .. . - vown
ER - .+ R
« + « - WIRPEIE '
+ 3B + + ++rs ¢+ B
v W . v 4 R
+ IR + . - . - B
L v LIEDE IR IR
ER - + + 8 R E .
v v 4 vy * e w
R - v - “+rew
« (DR " v v
Ly - +« » g LIE I
L “ N ¢4 v
[P ~ v 4 . + 4 by
L - L - . ra «
LR ~ R - LR
L - . « + BEF » & v v ¢+
ER - LAY "Bt e+
« LI ~ « JEIE B
+ K - LI
v g IR LRI
v - ~
. - . e e vy e
+ 3R . ] +« £ -
. - . . - + 4 v
- R - S RN -~ % v 4 v o
L - a « -\ “ 4+ -
» JR3 - JRIRS .~ v .+ .
. +
. AR F Y YT YT YTITYTYTYNYT AT R Ay b T vy e +
. « IR I I A I R I A , .
R - .

a v v .
* 4P
4
.

+ SRR AN T ~

>
-
« BRI 4 ‘.
vy v htrvvwt
[ + v v ¢+ v + ¢ L -
v v N N
- yvrvavoevr ol
'
' 4
'
X M . . .
) . - s e
-
. 4 % m m e YT YYTYTYTYTEYTL LN
4+ v avr et vyrrrw Ve 4
" RN T




CA 03037607 2015-03-20

PCT/IB2017/055549

WO 2018/055485

4/4

.................................

s s s s s @ s s . . . I = e e s s e s p e e e =g s, I R T N T v r e e vew.e.r ..o .-
- - a . - - . P e - - . . .
.uv-ov riele s- lcqso -oc\vcsvc‘vc~q.:.\rvicoovc c-c .s.. s.n.oi.vc -0v0$<0 .-..\0. . “e c\\ e .\ " oq-ovr . vO-a.-...cvoo\u -Ovv v.-oa.woa 00 .s ‘100_ rvnoooouvuoo »4..\00\.00 cc-osu_.\-_h.\o\.aol-v\bh.oﬁcccoCIQ00.0.«0aoo...ou...scnu\c.\-nv\av an‘:uﬂ!l\l‘n\l \\ll”.ll " n- ‘\. au! nhllihalnl. a\! " \ \ l...
P TP AP Ay LI S M A M A =T d T e e - L N R T v rr R B A e N R M A P ram e e FM A aASPPY PP il AaTE P AAN et s I N ARy a L4 awrm - vy - - [
O e B R N L A o O e R R N L AR - - - A N R S R I O O B R M PP L = s PN AP A - ARSI D R IS B 2 RS D D D L « raa x - - " . -
LR R R T B BN AL D P L L L I N e I R L e e O S T N e I I P B e A e e O T L A R S I v r v - a s Ferer LI IR I R 3L ) +ma a'v » L] * »
O R DIE R I A e DS SO U A S N 30 S5 2R JE ICICUE S TR B0 JEDE JE DL BEDE Dl Ve« e84 P e PPt + ¢ rada e Vi wnu - L] 2 N m v Pe e rar saasaraasnnnura (3 w
8 e un S CE R L N o I R I R I D O s ¥ % nd 4 dr s ¥ R R I N N I S e B I O B L D N v ~ ’uaqaa I N R R DR SR e B S R e e LY L] U
PP PP NP VAN NAA N e NN TE VA AP s b -, P vr - 4 - ' D O B R A A P A LJL ] + P AaAaxa € 4 va s v oa COR DI L D L e daaea L] v
I P N I M A R TR e S I r e 14 RN R S M S A < a 4 A F U R PPV S ANTIP AN ALY ¥ XaAe e -w aar v . e n rve / .
. L N R e R L I R P N B T IR N L L N D A A A N IR v a . 4 revuasealrs v L] w L] a e+ i avw apwmmvw L] v -
. > e R e N N N e I A D e i I D R I SR F I B e o N I L A I e I N L O « « £ u e ar P . - ¢ a .-en - -. aAmavee - L)
R W M A I I N N R O S IR S ST DAt L M I L R R N O A S M) L] - v a " .a & pna - . a « - x . Panvranw
- . 4 2 5 F A2 04 a0 2 2 F 4+ 6 b a4+ 20 80422 0t4aave + ~ P AW AL LA LA D O L A A D L O . . w aerw a v L] - L . e - L] -
v - ¢ D A A B M N O N I D A e A R N ) T P > » LI I R e I S I S R T A D S P S O mvrn . « d » - v . a v u4aa v " a .. -
£ . -~ . e SRR I T N N N N N N M B T e N B o A D T R ST S I 44 PP e P ANV S "IN vym LA ara » * +maa L] FAER SR N v ¥ a v« .- - aa '
v - : I S U R R N I A L O P S T a4 R T R N N L L N T O I ) > aa * L] L] L nre vy ..o av - » aw - -
.- b R R b - - - = A A ey * ¥ A% P P v P AR AN ‘e e s v Pe Y e COE B A R S S N aas L] - - - v am LR L) v aaa rvunrdasinnn -}
- F P - ST O A A O U M O S It | e # L] N N O S e LR A N R T S " arva ¢ d T AN Ty Yar aWVE LI Y *xa . a L] - k] waaxrva - e nw wry av e - e w L]
‘v P 1Ay d v AR Fess s rrem CI I L A O A e B B A N B I ] I N O S S I D M Y .« F e aasasry e m v e dvna . L] - w e - L] dw +aa2varevnrs L] a'm e «
lllll + LR s r 4 P YAy l.004\5\.-04\.‘-oo«ca»ocsv-\c. P AT AAY PP PP et aer e N ¥ an * - ’ S h b ars PN A avw L L 4 ~a - L] [ ] - ] v ava v ] e m.adyp . a .
¢ r b .+ ¢ e 4 T r PAMNHE ré bt raabr Vv ray L D R A B e R N D M B D D Y i “am « 9o an - - d e ua k) LN ] avaew + a0 . L] - R} - rm a«n - a s L] -
N T N R e L R O e B RO A L U i N R N S A A L D I R K » L4 v a «w * e m Ve oy &P oo PE Naa L &£ ad « o LIRY . L4 - «rn
UL IR R T T T IR I M R B I I R LA LR IR IR IR R B I R L A B B I L .adan - LR - - ’ - 4 4 AP PP AANP PI LAY v uan - L] - L] . " v - - [ [ ] v 1
A R R R I R SO O O O R NS R N K LR I O S S MO IR 2 Yo s svermaanarvw - ’ famr aa *rvaa uanm - -w L] - » - - LI o ot ] * wryn
I O L D N B R A M R I SRR VC L S Y AL 24+ PP P ALY AP arr v 4 /e NP XTI T FaS "2 e vVeeanvr "L .ar « P YYaomaAananvaq - v . wa a4 L] -’ « d
“a v 2PV er e+ ae o P v~y CA I N I B A B I A DL R L e CYE I AR YL O A . ¥y .. LI I O e IE - e v ’ ¢ u v eald amene L] - - “ ¥ ue . aea L] » L] . v a .er
I O M Y R N IR S L e a %’ asa v L N A N A . .0 » N a [] . amr *uaaq "-w.ea - . . - - - aénm amwnm wryve - L] - « -
L e D Dt P ra PP e a + P e r e > e s e Fanrwe * ’ - » a ¢+ AV Irrar apmw aroenm LI I oo r -’ L] d LI a dVavdrw . . L]
e vV 4 L R S N I R + T AP PP e e e a4 Frere + P AP N PPt ma ey - L L D e avnm -+ . - v LN - - . -ra L - . LR am - -
rr e e R N B O I A A D M R DRI A+ e 2+ 71 24+ aoveracaan -a r. - an €A A FP Y aa « " 4Nl v v d [] - rxyarw aa . [] s wawe - v -
LS FCICHOIE M M M CIC I JCICICAL IR ALEE I JURE M I NI I/ -10.\%&0 Al i aaosovurntoc\ DS IEICICRE I LT M ICN S NEIE AU JE Lo ls c\ sl.- v a.'l.c e e, Furvavq ¥uoraeaa ‘. A \.Nn n-!a-\- . .\l . a Iak.. l\\.d v LR TS
-vN-..-4.!.\-90..-\-10141!0!\«v!qs....-v\.a.l ¢ r -r&.\-!\'155.0.‘-vqsya\slqstnb\c.\lo e - [ ] qb..\u bvn\v\ ] L) [ ] \l.l\
P S N B e O P> P LAY AT ORUR v_* L A D L A D D S L ¢ e a0 e aNmvaEee - e v g - L L]
DGR TR E I B rrd by RN O I L 4+ aae ] . > a & FEEE R R D I R Y Lk an v e an S p PP P uma - - - 2
> ® AP P ELEYIAS Y P Y rmé P e an S e . s anm A s s s raradrrIven ve an.a ] " axyaesrans - L] u e a
L T R A I I D R R I A R - . e aar L S A S D L D L - . ara amuee
> 4 4P F LA R NG R .« e P A e " e v LRI, a2 a a + P ea e W A R a a o nnm - ¢ a - v .
v v
L O L e W I O A S e . o 44 VAT EPNYVA B CIT T AP Pl AR P AN AV PP AP A L] ]
L I N D A N N e ) IR YN O I N AL IR aa > > L] $ > e P Aw s EIUIE O L W B + a s d AN . - L]
+ -~ CE D R R A I S AR R DR DR B I I L L r + 4] LR IR I I “« + 4 =l o0 v a a4 e ry ¥r. v L ]
.10\.-\...9-..-.-an»n.!-n!ta‘\\ - a odrwis o .-\Jq!!-obl\‘\cvq-l\-l\-. lh.l.\!!t\ 3
erpa e v e e s A e e a0 S rFaaa PR ERLE D B D L B DR e P AR A A ey
FEUR R R Y .on-uoou-so-a.osoto\\novr RN v ¢ »n ¥ aavaer e FIEE IR Y IR B 28 OK | - 4andundavs LI 4 40
- ', Pl e e e -c-os-.ovvquﬁ..\-qso.oons-o LN A v MLE TN e g Mgt I I LFCIL NI AW ML NI AN L )
P LAC ML a!u.aoo\o..-aooo»ﬂ.ovooo»voss\-vw\lc..-.rcucos”.v. \Qloo.a-\.-sn\"nll t\“\. ﬂnot.coku\\!n\-v.!\\v \r\\.\-vr..oltsv . a\ansonu
> - 04uaslbﬂso‘.soa»\c-vn.c.ascuos\oo...\caqﬂssu . 09\%..5\«0-0..:(50\\ LR .
+ v+ LT IR DR 4 R P YAl dsrAAFTAa YR > CIC SN Y -~ & o - v 4 ap s a> a e+ da + 7n -
A M o «r o 2t s’ covucafoo..uoon.c.asooﬂf-QL...QQ-..-.Q.\.«\« » W . LRSI IC DL It S A N S DML I JEAE N -
‘e s!.cqo-oo-ctu rN sv---co\voo...o ocaﬁnqobad LR -\\ca\cr o-osv.v\cr.\c«aon ]
vy A VN e w ’ . e o LI R N R AN I O I R = ¢ r a ¢ p m ¥y reaaawara -av
L N R o 0k > . \.a\vs\o-vscccoolqtcuuoha PRI « + «+ v am g oa LA U N NP *
’, r cssoo-l.vvoh.-oq.- |Do X - v.\ 1.“1\.‘0 \0\0-..c.-vwboavvwno“.wo.ch.-\c!-\-vo\-n ovvﬂ‘v‘\ -ot.l\n\u\c..acns”\“\dvsoc-N-vlbnt!r\ b\b\\(
. o S SCICIRALHEDL N E AT 0 3 o - 4 - rvvuoo»-ssoa_\ar ..\....6-.45.04\\0« AR = - vo\-\... LI I tnoa-burono.olk
. L IR NN LR IC AN N R A IR At osaawl.v\q.ooc“\ Pttt AR R R S R L P S LI L N
. - - - - -
. R " . - SRR M ons.ccocus\snsvvs . .-.o\sso.-'v-\ao\.nocq...-vo-k..o ., e te’s’ ., a\rn-n\co-a.aco..-'\.k\-s alrﬂo.\n\
' v . v + L] o . aNFERr s av e . PO N N A * LR c\\.. anea a0
HIG ’ - » v - - LR 4+ L) - F 4% 49w - ¢ 4P A+ apd RIE LR + &2 + & " ¢ d AV 4
v r e > t. (i . . . TR e NA PPN Ayt v - s e v o Ko v v'u d LR ¢ u_é - " rve e p & raana
...... R R B A R T AR IR ERDE R D I R I R Y d e W a v v ¥ d o ¥ r v e e+ 2] «anrvwd L L A M [ .
‘. oy o= A v s b A Y e A0 FA - LR A AR D BTN A IS A P N IR 2 » ’ * v s am o0y X o p o FEEREEEEE N a0 [ ] 4 e 0w ¥>>o0 b AR
LI I I M R s LR R SR R A AR T D D B RN Ot . . aaadei e ¢ Fr b bor ave - ¢ e P P rvan w e
L4 P v tv*"? ro e L R + . b e ¥t aday P4 A Tasan LR ve v o aar s any v NN aver 4P m e arn rw LIERF »
LI re "= NA P IRl T r e e R Tl e s, (NI MO I RN + + + » » » o . " PP gaarva v 2 + A
P e Pl "y b e N M e I A B e B CE R I R P ¥R Yeuma s e « SO - A w0 Fum s adp LN S -
L I R | N B B O B A R I A N N A A L ) D N S I O *F et r e r - LR L] a e s ’ v O »
[ B R | PR L R > r - L E S R 1 # vV aaAF e ple v +ra rovaspdan ’ N R R T v o » LR v - « A
D A - R A M I T N O L A M N e N R RN R “waa [ a"+ v » ’ ¢ m . e T e + ~
EIE LI IS e r o4 - ar 2 R N S N W L IE N D ) a v 4 rVeEa * a4 1 ¢ v 4+ ¢ vy v e «xn L
KR + A ’ ¢ - R A ML R | LIS f v 4 asn . e u o N e * J aa N [ *
Ve - - v I LRE y IR ICI I I N I I N ) .’ oancool.s-c\c--ccal.ocuola LN 0 I.-. o rta%aas \!l“\mn ' - .
- v - - v ' - . - .
. . - . w o o ¢ a ¥ o SR IR
" " ot - R S S M MM S St r . -\“\wc...-aouin-\\ !c-\.ctn.-.-. ---------- - - e .a-\ o
’ DL r ¥y e *P I anr O N R RN B Y »r ¢+ + ¢ =+ ¢ ? - + am ’ &
LRI 2 L v P - 4% 4 r S qa ' 4wt veunlsi LRI I - » » v > » » v ’ . . aa
. e e e ¢+ ars LI NN 4 o « Yy aran « v+ R o - an > e
- O B AT I R o & rvasypa,.- . b a ‘¥ v o« o SRR s avyaa »a e
v F ¥ w2 3280 0 8 0 &9 PP A L + & a0 4<n LI * - v ¢ F F F 4 b " ae LR A p
N O B A R N R PP e N . Fa s e e e da "ave * = b r r b rw r [ mnasmxn
R O R N e A 10 - ¢ a s L] ¢ a " 7 a - + v & o BRSNS v > aa v
navrccvano-voqar.‘soaooo\u ra CLIE ] [ IEVRDEW A ~ » ¢ ¢ » ¢+ v + AN av ..
LR I A O ) v bt arar L] - ase e fn ar v ) L] - awaryan
LU R R N | % 2 a2 aa¥4eaa LR I P vV bv e ror b L] L] - rre
S PSP AaYI AL L RN I R L LRI I M ¢ + ¢ - » » » r » » .. v e esmmanm - L]
T eI M ra AT e m s ava- ¥ e A s v aermray P reter e P ry a ¢ a - FREVaa ¢ nn L] .
. LB S D L 2 N A S PRI »re 2 v« aa » + 2 u_ w N N v un dm acarn (] .
. Ra2v e e Va2 < vrP A 4 X an - L O S | (MR & ¢+ v v+ 1 ¢ » ¢+ » am o n . -a - :
i v..caooc > co .\v\sq \\0-.15.0- cshivo \dq..vo !N. avrns I! ! \!a\--a\\l no-!ll'. . ‘oov.o‘ ov‘vvv-v. * II LI J n.\ Ia " -l .\a. ll ‘l \ l-l
*. s e a e rtqo\oosav\\.o\vs-\-n . .\‘\tc.-on!ci‘\\-\in cb\\.-c - e e e e e ey -ia a\\‘n Q\I-t » LAY IS -1\.
1P AP PP A r A4 Ay AN - . AP PP NaAavYY a1 ra . e O « & aa wwadwe * [] .
‘ R E JE A R A I A N I LA N v AW AN \.-\. LG IC I onlbts aTe’ 22" LD L IC I M al\\cl g N . .\ -
.\.ld\\\ oq\v‘?bv.qsl%\q\ﬁt\ao v e - .\'\4\\\\ -.\cOll\.' \\v\nu\ e e rr e e - ll.l \-b..l l! - n
. - -~ a9 LI . CRIE X B + a L LD M S R N “« 4 aa RN « - - . v ruun
a4 & 2 - A A4 p ¥ aavw . B34 . ' A2 AV + papyancedr - ELIE LI I »n a v v’ 7 -
d s aa - v FyYanwnvwe ¢ 4 amn P ad-. "y (L aw » «aanr RN = o - u . »
-baaQ\. As B n e raany vk.ovaos!\.\ r + a+ans v v €« aa (Y ¢« » = » » » (IR v = \\ wd [ ] ana -
‘a"a !- v+ lo\»\u‘-!oﬂ\ .blvvsﬂqounn l\ \\ \ aoa o..!b -ro\-u aun.l«!\cl‘\-! \.\OI-\ -0 -0 . P e .‘c " li! q- AIllr\ - n\.cn ‘ c!- '\-.b
AP R IV AR IV FTHNLY S uu\- Ql) - ulol\-os a2 A B AN «an LI R + ¥ » » % »» L] l.‘.i!l\l -\\n [ ]
oa\aal\\.ws\-\‘\-oc v e \.a [ LIV LI DN ‘ccl‘.\c'--\.-\ ........ - -.I. .. n\'
~n ey e s dawva LI PO S ¢ ap « L] [] rp » o s e = £ L] v A a a
re v 2 aw LW a4 damr N s armnbadrervy - P an awvosrsn L] - S ua
LN S - LR R A L rra ERC L D ’ v an 3 PN T - , a -
. arecr o) LI NS Y N | v v e 7 e v eoewrey e mpran X a RN 1 K] -» L]
a4+ & Vi aprva AT Y B A N - uv - a a a2 e a am (WP ¢+ r v r - ¢ - UL
- a L L I I O e O R L W S . E JEY +a v e arrva (WIS »r + r r + » - ” -
.\l\ nto.-vv\ \- \~.¢h.hbt.¢!€4\!¢\%-§! f-‘l Ivov.- ao.sca ﬂoob.-l.. 1.\ \- l.I \\.l\!!ﬁ - -l .ovv‘ Rt ll o u\lo . l! \lq\ . []
\cntbnh\&\aacnsniir\v- cn.ﬂ...lkosct\ .- e - \u\uac%l\ci > e e’ \ - .\\.- a!l‘ L
LI ¢ 4" P aresarPVraa - + vaasaanr av - LRI arx ’ p v (] (] - -
b\\ cnva\l\\ . v!a..cccua‘ 3 \‘Ionsﬂc\\ ' sana- A \-c- \i! wa'e' ou "u - v e x!\I . \ -
l.\\!.b\.l\tls- .‘\ll\-l\v -.\0!.!\1 L) - LI 3 \ln l\v. » -ﬁi v .. « 4 nnnna ]
arEN . s 9 a2 NP P aan [] naa s aaarv e a .-ea « v 4 [ [ o« e LAY
+ s ¢ aradea KLY LY 4 maenm R LK I Y - v ua - ’ v - L] -
4 4P P VIR ISV LA v 4 AP e AN L4 P ATV raaaay * - 4 () - -
AP P E AN NAS Qe wdN - x wrvYesvarmas v s *p - [ 3 » [
slskovyc\rv.\ l\vq\-\-!\ snl.l - a\nscsol\c\.aul\ -\- l‘l-\ - -
vnna\aha.-v- * ..no.l\lb\l « svn o%\h\.\u\ IQ \ 0.0 .\rlcul-lcﬂs cui-\N-l. N a.o- I\ l\li [ ] [ ] ll Q. l\\ . -\ 1! l\l\\tl \ -.l x
0\. nt\\auv\!q\laobo\lb\onosn!la !a- !sl l\. !Iqa. loasqvﬂu ao lnl *ptn? bﬂn- lo\! . n\ 3 \\ - e -!- 1\ [ ] lI - l!‘-.nl! CI.III \- "
a v S AN P FENFaLsPrnd - LK) a ary. a LN F o - - LI [ ] mwre [ ] [ ]
o w \I.R\ . ¢, a~ A nav ar .. LUK | veor - - LI L [ - .
L) o P a P e » - a e - v a4 v a - rre > w ] LI 4 [ 3 - [ [ ] o - a -
yeareas o . v \\\. -« LA SR s nam+ e d ansr LI K ) L] L - o - o
- mav - - A ra . . L ¢ s madan . w s a - [ [ - - - .. - -
v (L] - - LAY ¥ o 4 ey -ra e v L] [] [] [ - - L] L8] . « L] L] L]
av . v . axe & r a4 s daaand a1 m nv s ’ axanww ’ - - - « - -
UL e dav e L] a s 2 a o« + av - 2 4 4 F an v & 4 n a [ ] [ ] » - a - [ ] [ ]
- v v e 4 a e a'a L] . am annm L] - L] w v we [] & xa » -
e ivw LK) < [ ¢ na v < - [ »y o+ aaaq [ ] [ ] - av - L ] « 4 v 2 - LI L [ 4 o -
v v [ ] recawes o o Y Nen ’a [ - [ [] - - [ ] " « - . . o o L] - - -
’ LR v 3 * vlo..-\ .\\al.uolk\\lﬁlv\uooi .\N n.l « a l-l \\lllbannl.v (n!.!-\o\. lll\!» le l! l\ w4 . n. l.ll\l. l.Il- P ila.lal “ li \l 1.!-\!\\ l\l
O M N *.Y . : A e S S T e A T A R A A e e T e P e e

........ R Y A, o,
e P aaan - -ﬂqn.a.hcucnonc-suoHIHQH-.H\uhsnshunco\ncn (l.\%l.- \! \Il \“‘- -\l\”\\l\‘“ . .%llﬂuul\\.ﬂl\nl \\““! -i\\ l- ‘\RI L]
PP AP uao..\\ RN N O S I\l.u ll il\ " " v “&N\ I\l\- * e ”\ o
e e e e e L
u\otq.o-””“-u \MQHQH&.“.\”\H -ﬂ\b\”\”\””v“v“t.nnﬂsnti “5”\\\\- li\\ \Q!K”I\-nn l\\\\ll“‘\\-\\- l- l\\\“&\ Q"xlih‘\\ “\-\.‘\\ \- \C\l
e e S SR - . e i
LMCHC I I AL HE -04.\..- v\.!..vs! \de\\\Ol\‘q\ \
e \“‘.v A \\ %
UH”.WQ “\U ”anm”m“mﬂm\“v“o-\\.\sfr\\\ ” .uq v M.unuﬂo”..nn
U-QHQH -H-U\H\H“\HI“«HC\O\(\ \Ro .
o > cc.,.o.v!v.-udo.c clso ch\! lw.
v, . sAvY IR e n e
v’ - . CJ(Q..’..’.\‘I.I'\.Q‘...Nl‘.‘ LJ
- 7 - . - % WP sl ad Al are
L n‘ LJ \‘. arv LEE L AN BN B IR 4 ¢ Fra Yy a
e Y
...lﬂ\c - . e ..\AQ \\ hlv\c“.c-ca.u..r..s--o -vo -sn\o-\. tq.\uﬂlun.a\cﬂnl\ [
R A A AT
ok i
B o ¥ ) i X o AR NN AR SN NN AF AR AR F)
.At"'v ‘.\“’ . -\‘n‘“.”‘.‘..“l.‘\..lO’I\..‘N’u.‘ -."“.“.”“‘..‘ﬁ’.l-‘. ‘. \‘.i\\-
.‘0‘(( I‘.‘\'. |" l\‘\CI‘.\-."“-‘...\..0‘\“;\\.."h‘l.\‘..“‘...-.. 000
Rt A AN e,
+ > - ¥ e w a s a vy rrareryads [ ] -
R e L, (o
l’l.d-‘. .;.‘.0&\‘- ‘.- ."’.‘. ’O.I ““.\“b..‘.l\.' \\‘
ey .hwwnuunw.mv \..“un"WvNH“wu..u.uwwnmuummn.“..\ ; ..u\\..,\ .\
B R <
-v‘.-.o s Cl Rl iotqnal.! * .nv !vuv\l\ - \0.!‘... «
2 AR S
PR R e
ov._.v\- \ﬁ \n.. \icr‘vsoc..“s\!ans\ .l”.ooa"\\l040lh- ".
.frno l»Ol\no-vv\aos \ c!«coao\\n \c\ﬂnl\ \\\.s
R ‘0la\0\.‘lbb-\ - \sla\\c\v.
et [ 3 \\a\n\aunvsﬂ\nncu c..auv!\l\knu\ Ny “ﬂ‘ 3
a R A R R
R A A St
o,..o: ....... 14.\4“““0\.01-\-\.! \‘.-‘!x -\o
.”»npua.c ...... \.--M\.h-. \snu“-."n”v-p. -\.-‘M”\”.UU-\\\“H.\“U” : e / / . x .
s, vl ; e A ; RO ; AT :
LR IR S ’ LR * v A Facnr - v LR R R B - PN R 4" 2+ w v 5 4 o v L 4 .
e s s o g % : e . g
O.v.‘!slrl ..\\lo . S B R T R R | « B . . - . 4 N v a0y o o AY.' Il\. \I‘ h.i\ N t.’\
e v i3 s feme RIS e 2 AR, SR = \w.mv % ..w\o\a RS
“E v P e » v ¢ 4 a o L ; » L ¥ [ - o N o ’ - X
ORRRA L . J R AL A . Ehtr ety e oy
s - * Os. ..\\ N Y » y ¥ SN 4 k ¥ l\‘v 1!\\.‘“\‘ ‘\.0 .\‘.\..Q‘..v\.‘hl\.“ Kk‘x\ﬁ.a\s.\\\!
S - T 3 v - e - - " v.r. s y o c.\I.._&rH \Qh\\ﬁ\“\‘n%’\\ﬁ\tﬂ»‘ ‘\‘\ ‘l\i:..d \\”h“ th‘iv vi -0‘\ 'l .

'..\\Cl.l\\ll\l N - J 3 * » & A w Nl. \M\U\\
S S . "7 . : e
LR N L A" § ..va. ‘S“V-.&\\\.\Lo\t!nl\\th -.Uhﬂ.- X %

.qu\uv |.v \t\ ) R .v\ ! ) * .. u 4 K-.. -
RO e, e s o
SRR 2 e Rt e o\\ e e e a0 e
A R S R S, ) . " : A A A ey N YR 8 b e X ¥ 2
S S o o R e ot ol Al AR . = . A AT *y ) e A S I A I A o AN PO T Ay
B R e A . . A 2 G s e
"2t 2 ol.-ltow.lx .\OVU\QI ar el ey -li\ v“\- as Uv.o g 3 Qﬁ ~ ol \- ot .-!.\.. Tt \&!‘ o _i.‘ifi \n‘\.\ / - \ Iq.»v Nt !‘t‘ ‘vl-.v\“\' ..b..\\-..“\(\.l..\ Q.__ g a.\ n’\ .‘v“o \..\\ﬂ!.\-n \lh.-\(.‘n.
l¢v~\0~0.co.1 x-\l\aa.clu\ -l ‘" " .\lh!! \I\v 3 \It\lnl.l\“ \“.\l ’ i . v \. .o..q 75 4 et s \h\ t\.\ ltl\. v ey \-v\\f.!f \“‘\\u e ..\I....l“ i .\’.‘.,cr o A!\ .\.v.-\ t.\._. nl._\ ...b\ﬁ.-.-.\\‘c‘,. .
e e : - . o . s xux\\\w.m.{v\ S A e A oy Sy L P LRSI,
s o : Ry A A o A e e e o ey o A A A



e e L Gl e

.'.‘

N

-

AEEAR A

AR AR

0}

"y

A,

“

i)
R

S

POLE RPN N W A

i

3

e ®y o e Na'n g n ) ale ) .
Rty ey =y eyt

=T8T
e ¥y

- -t

T




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - abstract drawing

