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MULTI-FUNCTION DEVICE FOR ELDERLY OR ILL SUBJECTS LIVING
ALONE, ACTING AS A LIFE-SAVING, THEFT-ALARM AND CARER-
MONITORING DEVICE

*k—k—k %k
REASONS, OBJECTS AND PRIOR ART

The device of the present invention aims at:

- periodically and automatically controlling the health
and the mental and physical conditions of elderly and/or ill
subjects living alone at their home (either permanently or
for a few hours a day) or on other premises (such as, for ex-
ample, offices, centres for the elderly, warehouses, night
guards, etc.), automatically requiring the sending of any
help in the case of actual need;

- automatically controlling the safety and liveability of
the place of living of such subjects, also comprising anti-
theft/anti-intrusion checks;

- controlling the correct behaviour of any assistant
and/or carer living, either permanently or for a few hours a
day, with the monitored subject.

The various devices currently available on the market are
completely unable to achieve the multiple results obtained by
the device of the present invention; for example, they are
completely unable to periodically control, in an automatic
mode and with different modes, the mental and physical condi-
tiong of the subject to be kept under surveillance and the
level of safety and liveability of the place of living of
such subjects (home or else).

STRUCTURE OF THE DEVICE ACCORDING TO THE INVENTION
The main and innovative philosophy of operation of the

present device is the following: when the (elderly or ill)
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subject to be surveilled is alone (for a few hours a day or
permanently) at home (or in another surveilled location) and
is not in bed, the device will operate as a <«multi-function
life-saving device», whereas when he or she is out of their
home or in bed and with noone else at home (during night-time
hours and, if provided, in the afternoon, too) the device
will operate as an «anti-intrusion/anti-theft device», auto-
matically switching from operation as a «life-saving device»
to that as an «anti-theft device» and viceversa with no man-
ual intervention by said subject (when he or she is at home).
Moreover, in the case that the subject to be surveilled lives
with assistants and/or carers, the device will be capable of
verifying also the correct behaviour of said individuals
(during working hours thereof of or during the time they are
required to provide assistance to said elderly or ill sub-
ject) .

When the device operates as a «life-saving device» it
adopts the following operation mode:

- in the case that a subject feels unwell, he or she will
have to do nothing (also because they would probably be un-
able to do anything), whereas when they are in good health,
they will have to prove it (during daytime hours) by follow-
ing the indications provided by the device on each occasion;
if they are unable to perform some extremely simple opera-
tions, it means that they are unable to live on their own at
home, for their safety and for that of the whole neighbour-
hood.

These results are achieved through a control method and
through a multi-function surveillance device according to the

present invention, having the features mentioned in claims 1
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and 21.

Further features and advantages of the invention will any-
how be more evident from the following detailed description
of a preferred embodiment, given by way of a mere non-
limiting example and illustrated in the accompanying draw-
ings, wherein:

fig. 1 shows a general diagram of the apparatus according
to the invention, consisting of all of the modules A, B, C,
D, E which process and transmit information;

fig. 2 shows the diagram of module A of the apparatus ac-
cording to the invention

fig. 3 shows the diagram of the central module B of the
apparatus according to the invention

fig. 4 shows the diagram of the module C of the apparatus
according to the invention

fig. 5 shows the diagram of the module D of the apparatus
according to the invention

fig. 6 shows the diagram of the module E of the apparatus
according to the invention

fig. 7 diagrammatically shows a container with compart-
ments according to the invention, intended to contain the
medication being used.

As shown in figure 1, the device of the present invention
consists of a central data processing module (module B - fig-
ure 3 -) and of four other peripheric modules, generally con-
nected thereto by means of radio controls (radio-frequency
signals) or, at least partly, by means of cable connections:

- module A: worn on the wrist of the subject to be sur-
veilled or placed on a piece of home furniture (figure 2);

- module B: preferably installed near the home telephone



10

15

20

25

30

WO 2005/027488 PCT/IB2004/003060

in order to use both the telephone socket and power from the
power supply network (figure 3);

- module C: partly installed on the home front door (fig-
ure 4) and partly in other areas of the home (for example in
the corridor) ;

- module D: installed in the bedroom of the subject to be
surveilled (figure 5), in particular in the mattress or un-
derneath the bedside rug;

- module E: preferably installed in the kitchen (and hence
radio-connected with module B) or directly connected by cable
to module B and hence installed next thereto (figures 6 and
7) .

Such modules communicate with each other by means of
multi-channel radio controls, for example in the European
frequency of 433,92 MHz (or any other allowed one) and will
be powered by internal batteries (preferably rechargeable,
long-1life lithium, or else mini-batteries); module B will in
any case be always connected to the power supply network,
which will allow permanent operation thereof (i.e. it will
always be on and provided with buffer batteries, which will
provide for the device to be powered also in case of power
cuts of the supply network, with suitable battery life). It
will be possible to connect also modules C, D and E, by means
of suitable extension cables and a transformer, to the near-
est socket of the power supply network. Module A instead, re-
quiring to be worn on the subject, can be equipped with stan-
dard long-life or rechargeable batteries (in that case they
will be plugged in the power supply network, for recharge,
during the time when module A is not worn on the wrist). Mod-

ule E will make use of the power of module B in the case that



10

15

20

25

30

WO 2005/027488 PCT/IB2004/003060

it is connected thereto by cable.

The invention hence relates to a universal device, easily
installable and normally devoid of special connections be-
tween the various modules, therefore usable in any type of
home (or other location). Subjects will also be able to use
the device who, although not elderly, need to be surveilled
and assisted in case of difficulty (both at home and in other
predetermined locations).

In the «life-saving» mode, the device will perform peri-
odic, automatic daily checks on the mental and physical
health conditions of the subject and/or the place to be sur-
veilled: only in this way will the extremely severe problems
be managed and reduced which, every year, increase ever more
the number of people «died in solitude».

When the device, due to obvious and natural reasons, is no
longer used to surveille elderly and/or ill subjects, instead
of being discarded, it can be converted for the following
uses:

- as a normal anti-theft/anti-intrusion alarm (for the
home, the office, etc.) ;

- to verify the presence in the home of teen-age children
and/or domestic help, without the need of phoning repeatedly
to be sure thereof (and with the hope of finding the home
telephone line not deliberately engaged) ;

- to verify the presence of employees on the work prem-
ises, without the need of phoning repeatedly to be sure
thereof.

Description module A (figure 2)

The part of the device indicated as “module A” will nor-

mally be incorporated in a wristband worn on the wrist of the
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elderly and/or ill subject to be surveilled (only when the
subject leaves the home or is in the shower, or sleeps, or
similar, will module A be provisionally placed on a piece of
furniture or on a table) and will be used to detect the fol-
lowing information (to be sent later, via radiofrequency sig-
nals, to central processing module B):

- abnormal wvalues of blood pressure and/or pulse fre-
quency, abnormal values of body temperature, very low physi-
cal activity, responsiveness and mental/physical skills, pos-
sible falls, excessive or abnormal conditions of inactiv-
ity/inertia (i.e. absence or near absence of any body move-
ment), incorrect position of the module (i.e. not worn on the
wrist), discharging power batteries.

Module A consists of the elements indicated in the points
from a) to i) here below:

a) Controller of module A: with the task of controlling
and managing any transmission of radio signals (to be sent to
module B, for example on 7 channels), corresponding to the
data from the various control sensors and apparatuses whereto
it is connected, as better described in the following.

Should an apparatus, corresponding to a precise transmis-
sion channel, become alarmed, the controller will send to the
transmitter module the "send signal" command, which will be
received by module B as better detailed in the following).

b) Multi-channel transmitter (seven channels in the fol-
lowing example): there will be radio transmission of one or
more coded signals (for example in the frequency of 433,92
MHz), in the corresponding transmission channel, only when
one or more sensors (of module A) have alarmed the control-

ler.
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The meaning of the signals transmitted in the various
channels is the following:

- signal transmission over channel no. 1: it corresponds
to the circumstance of «buzzer still on after a preset wait-
ing time» (see point c) here below) ;

- transmission of signals over channel no. 2: it corre-
sponds to the circumstance of «abnormal blood pressure values
and/or heartbeat of the monitored subject» (too low or too
high values - see point d) here below) ;

- transmission of signals over channel no. 3: it corre-
sponds to the circumstance of «module A not worn on the wrist
of the monitored subject» (see point d) here below) ;

- transmission of signals over channel no. 4: it corre-
sponds to the circumstance of «impact sensor or fall sensor
switched on» (see point g) here below) ;

- transmission of signals over channel no. 5: it corre-
sponds to the circumstance of «module A with battery dis-
charging» (see point f)here below) ;

- transmission of signals over channel no. 6: it corre-
sponds to the circumstance of «abnormal condition of inertia
or inactivity of the monitored subject» (see point h) here
below) ;

- transmission of signals over channel no. 7: it corre-
sponds to the circumstance of «abnormal values of the moni-
tored subject's body temperature» (too high or too low values
- see point 1) here below);

The transmitted signals will then be received by the re-
ceiver module, for example a 1l6-channel one, associated with
central module B (for example near the home telephone), which

will then manage them in ways specified here below. The range
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of the transmitted signals will be deliberately limited to
the home range only, in order to better distinguish the case
where the subject left the home with the wristband of module
A still on the wrist (due to forgetfulness - hence, com-
pletely in order, the subject is well) ; as a matter of fact,
in the case where module A is at a distance from the home,
module B will be unable to receive the signals transmitted by
module A, which module B will hence consider the situation in
order, thereby avoiding possible false alarms.

c) Buzzer and/or blinking device and relative «stopping
button». This buzzer operates according to'the following op-
eration mechanism: upon activation of a (blinking and/or
beeping) buzzer, the monitored subject is required to
“respond” Dby pushing a stopping “button” within a certain
time frame; if that does not occur, the elderly subject may
be feeling unwell and an alarm must therefore be triggered.
The buzzer (with an intermittent or bitonal sound) is acti-
vated by the controller of module A following a command re-
ceived from the controller of module B (refer to signalling
of abnormal conditions at points from e) to i), or at preset
intervals (for example every hour, every 2 hours or as else
programmed by the user) and will remain switched on (uninter-
ruptedly or with alternating on/off phases, also preset by
the user), up until manual switch-off thereof. Switch-off is
effected through a simple button, which must be pushed by the
monitored subject (or possibly by their carer); conversely,
it will turn off automatically. Should the buzzer not be
switched off within that certain preset maximum period of
time (for example 5 minutes or even less), it may mean that

the monitored subject has either simply left the home (refer
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to the cases detailed here below) or that they are unable to
do so and in such case the alarm will be triggered, transmit-
ting the corresponding radiofrequency signal to the receiver
of module B, which will provide to launch various automatic
phone calls with pre-recorded messages, as detailed in the
following. One of the fundamental features of the device ac-
cording to the invention, which makes it completely different
from all other devices on the market and above all really ef-
fective in helping ill subjects or subjects in difficulty
living alone at their home, is its innovative philosophy of
operation:

«when an elderly subject is unwell, he or she is unable to
push any button (or they do not want to do so, precisely to
ask for help), whereas when they are well (both physically
and mentally) they are required, at preset intervals or in
response to the activation of one or more sensors verifying
any critical conditions, to push a button (precisely because
such action indicates their condition of good health, thanks
to the responsiveness to a possible pre-alarm condition)s.

If an elderly subject is unable to push, a few times a day
or when required to do so, a simple buzzer-stopping button
(the sound of which will surely be a nuisance to them), to
cancel any pre-alarm conditions, it means that they cannot
stay alone at home because they are unable to look after
themselves and/or control their health. Moreover, the fact of
obliging the elderly subject, only for a few seconds a day,
to periodically push a button, will indirectly serve as a
tool to evaluate, in a continuous manner, their physi-
cal/mental conditions; in this way it will thereby be possi-

ble to monitor and appraise the safety and wellbeing both of
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the elderly subject, and of the whole building where he or
she lives (for example dangers of the home of the elderly
subject due to gas leaks, explosions, smoke, fires, malfunc-
tioning of chimneys or heaters, flooding, or else).

d) Module for «blood pressure detection»: a module known
per se incorporated in an anatomic wristband worn on the
wrist will be used for the detection of the pulse frequency
and of the blood pressure (systole and diastole). In case of
detection of abnormal (too high or too low) wvalues of the
blood pressure (maximum and minimum blood pressure, and heart
beats) of the subject to monitor, the controller of module A
will be alarmed, which will send a corresponding signal over
channel no. 2 to the receiver of module B. In this case the
controller of module B, after any other controls verifying
blood pressure, will launch at once "control" phone calls,
reducing the time of a possible rescue of the elderly and/or
i1l subject, i.e. without waiting for the next automatic ac-
tivation of the buzzer.

The case of «total lack of pressure», however, means that
module A is no longer on the wrist of the elderly subject
(which is important for some automatic decisions, as shown
further on) and hence signals will be sent over channel no. 3
(without this circumstance representing a reason for
«alarm») .

e) Receiver (for example a single-channel one): it is ca-
pable of receiving, from the transmitter of module B, a coded
signal only when the controller of module B wants to activate
the sound buzzer in module A, to carry out the “periodic”
check of the health conditions of the subject to monitor (as

described in relation to the operation of module B).

10
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f) Module for the «detection of the tension values of the
power battery»: the controller of module A will also manage
the conditions of its power battery so as to send to module B
signals over channel no. 5, if the battery begins to dis-
charge (for example when the tension at the ends thereof is
for example 20-30% of its highest charge value). By doing so,
the device will be able not only to monitor the battery con-
ditions (which is an essential factor for the correct func-
tioning of the entire device) but, by launching an "informa-
tion" phone call to relatives, neighbours or carers, it will
be able also to solicit their intervention in replacing the
battery, will provide the opportumity for a “visit” to the
elderly subject and to verify in subject their health condi-
tions.

g) «Impact/falls sensor: it has the function of detecting
any falls of the monitored subject, both in case of acciden-
tal fall and in case of fainting. It is based on the use of
an impact sensor inserted in the wrxristband worn on the wrist:
such a sensor may consist of a small piezo-electric disc (or
capsule), which is capable of emitting sounds when an acous-
tic frequency is applied to the ends thereof, or, conversely,
if it is made to vibrate (due to a fall), it will be possible
to detect a low-frequency signal at the ends thereof. The
electric signal, generated by impact vibrations, detected at
the ends of the disc, will then be suitably amplified, proc-
essed and later sent to the controller of module A, for the
relative processing as a "fall alarm".

Such detection of an «impact/fall» can occur only if mod-
ule A is correctly worn on the wrist (hence with the indica-

tion of a pressure value other than zero and no sending of

11
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signals over channel no. 3). Once the impact sensor is
alarmed, the transmitter inserted in module A will send a
signal to module B over channel no. 4; at this point the con-
troller of module B, to avoid launching useless phone calls
(since the problem may have already been solved or it may
have been a false alarm), will invite the monitored subject
(through a buzzer, or even through a voice message, if the
device is equipped with a loudspeaker) to push a <«control
button (for example a green one)» found in module B: if the
button is pushed, it means that the subject does not need
help, conversely the subject shall not move, since within a
short time (for example 1-2 minutes) various "control" or
"immediate help" phone calls will be launched.

h) "Inertia/inactivity" sensors»: they have the function
of occasionally or cyclically detecting a possible condition
of inertia, of excessive inactivity of the subject (i.e. lack
oxr near lack of body movements), verifying their arm move-
ments, both horizontally and vertically. A suitable sensor
may be for example a mercury switch or rockexr switch incorpo-
rated in the band of module A worn on the wrist. Such switch
must be capable of opening or closing an electric contact at
any noticeable arm movement; the “continuous” opening and
closing of such electric contact will indicate to the device
that the monitored subject has at least a minimal physical
activity (at least in the arm). Of course, such checks will
be activated outside night-time hours and/or of any afternoon
resting time, because in such case the arm of the monitored
subject remains necessarily stationary.

Similarly to what has been described hexretofore, if the

controller of module A has not detected any change of condi-

12
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tion of the electric contact of the sensor (from “on” to
“off” or viceversa) for a certain limited period of time (for
example for 5 minutes or for another time which is defined by
the wuser), and hence an excessive condition of iner-
tia/inactivity (i.e. fainting) of the subject may be possi-
ble, a radiofrequency signal will be sent to module B over
channel 6, to indicate that the arm (and/or the body) of the
subject is excessively stationary or still. As soon as it re-
ceives this signal, the controller of module B will send to
module A the signal to activate the sound buzzer (or voice
call) : if the monitored subject does not push the stopping
button within very few minutes (for example 1 or 2 minutes,
or even less), thereby showing a certain responsiveness, the
controller of module B will at once impart the order to
launch various phone calls asking to check and for help.

i) Detection sensor of body temperature: it has the func-
tion of detecting, occasionally and/or cyclically, the body
temperature of the monitored subject. A sensox of the infra-
red type will be used which will detect the temperature upon
mere contact or brushing of the skin of the wrxrist onto which
the wristband of module A is worn. The temperature will be
calculated on the basis of the detection thereof on the
wrist; once the "skin" temperature has been detected, it will
be then necessary to introduce a suitable coxrrection to ob-
tain the "body" temperature (based on the features of the
sensor and/of the subject's wrist).

Description of module B (figure 3)

The part of the device that is preferably installed near
the home telephone (to use the connection thereof to the

telephone network, as well as to the power supply network)

13
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will be used as a central data processing unit, as well as
for the following objects:

- communicating with the wvarious modules of the device
(through reception and transmission of radiofrequency and/or
cable signals), detecting abnormal values of room tempera-
ture, the presence/movement of subjects in the home, the dan-
gerous presence of gas, smoke and/or carbon monoxide, the use
of various buttons, the automatic launching of phone calls
asking for help, the activation of a siren, and more.

Module B will consist of the following elements:

a) Receiver module, for example a 16-channel one: it will
receive, from the transmitters of the other modules A, C, D,
and E (refer to their description in the following), the sig-

nal sequences over the channels 1 to 16. This receiver module

will preferably receive radiofrequency gignals which are

«coded» (to avoid possible interference with any other radio
controls present in the same building); the working frequency
will be for example 433,92 MHz and the transmission power not
very great. The signals received over the channels 1 to 16,
and then intended for processing for later decisions, will
have the féllowing meanings:

- receipt by module A of signals over channel no. 1: in
case of buzzer still on after a preset waiting time. If the
corresponding buzzer-stopping button has not been pushed, the
monitored subject may be unwell. Therefrom must derive the
triggering of an alarm with the forwarding of phone calls
asking for help. The activation (in module A) of the buzzer
(and hence the corresponding signal to be received by module
B) can occur both at preset times and at any time, if the

controller of module B receives information, over the other

14
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channels, such to give rise to «concern/alarm». The preset
time to switch on the buzzer will be programmed (on the
timer/clock of module B) during the initial installation, on
the basis of the habits and requirements of the monitored
subject: for example, the buzzer may be switched on at 8 am,
at 12 am, at 2 PM, at 5 PM, and at 8.30 PM, also considering
a possible interval during which the buzzer is switched off
in order not to disturb the afternoon nap.

- receipt by module A of signals over channel no. 2 in the
case of detection pf «abnormal» values of blood pressure
and/or pulse frequency of the monitored subject. There must
follow the triggering of an alarm with the forwarding of
phone calls asking to "check" and/or for help;

- receipt by module A of signals over channel no. 3 in the
case of module A not correctly worn on the wrist of the moni-
tored subject. The blood pressure value is zero and is inter-
preted as “module A not worn on the wrist”; it does not rep-
resent per se an alarm for the device;

- receipt by module A of signals over channel no. 4 in
case of switched-on impact/fall sensor. There must follow a
check of the urgency condition and, in case of a positive
outcome (i.e. button unpushed), the triggering of an alarm
with the forwarding of phone calls asking to «check» and/or
for help;

- receipt by module A (as well as by other modules C, D,
E) of signals over channel no. 5, in the case of "discharg-
ing" batteries. There must follow the triggering of an alarm
with the forwarding of phone calls asking for technical as-
sistance. The condition of empty battery (of module A and of

all the other modules that are not directly powered by the
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power supply network) will be maintained by the controller of
module B (and hence new phone calls will be periodically
launched) as long as it continues to receive the signals over
channel no. 5: when it no longer receives such signals, it
will mean that somebody replaced the empty batteries.

- receipt by module A of signals over channel no. 6 in the
case of «abnormal condition of inertia/inactivity, lack or
near lack of body movement» of the monitored subject. There
must follow a check of the urgency condition and, in case of
a positive outcome (i.e. button unpushed), the triggering of
an alarm with the forwarding of "check" phone calls and/or
phone calls asking for help;

- receipt by module A of signals over channel no. 7 in the
case of «abnormal» values of the subject's body temperature.
There must follow a check of the condition of urgency and, in
case of a positive outcome (i.e. unpushed button), the trig-
gering of an alarm with the forwarding of "check" phone calls
and/or of calls asking for help;

- receipt by module C of signals over channel no. 8, in
the case of alarmed magnetic contacts due to <«open front
door» (see the required intervention further down) ;

- receipt by module C of signals over channel no. 9, in
the case of activated sensor for the detection of «presencess
(of the infra-red only type, or with microwaves also). This
signal detecting the movement of subjects in certain condi-
tions will be put in correlation with the "open front door"
signal, as better detailed in the following;

- receipt by module C of signals over channel no. 10, in
the case of other activated sensor for the detection of

«presences». This sensor is intended for the detection of

16



10

15

20

25

30

WO 2005/027488 PCT/IB2004/003060

movement of subjects in the home, but not mnear the f£front
door;

- receipt by module D of signals over channel no. 11, in
the case of detection of at least one activated weight sensor
(of the on/off type) of those located under the mattress and
pillow of the bed of the monitored subject, and under the
bedside rug, with such a “sequence” as to indicate that the
gsubject has got up from bed;

- receipt by module D of signals over channel no. 12, in
the case of detection of at least one activated weight sensor
(of the on/off type) of those located under the mattress and
pillow of the bed of the subject and under the bedside rug,
with such a “sequence” as to indicate that the subject has
just gone to bed;

- receipt by module D of signalg over channel no. 13, in
the case of activation of another presence sensor (with in-
fra-red or with dual technology: infra-red and microwaves)
located beyond the bedroom door; it indicates, combined with
the signals transmitted over channel no. 11 ox 12, that the
subject is entering or leaving the bedroom;

- receipt by module E of signals over channel no. 14, in
the case of activation of sensors associated with a special
container for medication: it indicates that, after taking the
medication, said medication has not been put back in the cor-
rect compartment;

- receipt by module E of signals over channel no. 15, in
the case of activation of sensors associated with a special
container for medication: it indicates that an incorrect
medication has been taken;

- receipt by module E of signals over channel no. 16, in
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the case of activation of sensors associated with a special
container for medication: it indicates that the medication
has not been taken at the established time;

b) 16-channel Transmitter Module, with working frequency
preferably different from the 16-channel receiver (for exam-
ple 868,3 MHz); it will be used to send to module A the com-
mand to switch on the sound buzzer, to send to module E the
various "medicat ion taking" commands at a certain preset time
(also selecting the corresponding medication to be takem, for
example up to a maximum of 15 tablets or similar), and oth-
ers.

c) Controller module, complete with Real Time Clock (capa-
ble of managing all the days of the year, minutes and seconds
and of generating periodical interruptions; it will be very
useful to determine the various activation times of the sound
buzzers, the beginning of checks and the waiting times before
making decisions). The controller will manage the various
signal sequences over channels 1 to 16 coming (through the
receiver module) from the transmitters of modules A (usually
on the subject's wrist), C (on the front door), D (in the
bedroom) and E (in the kitchen or directly connected to mod-
ule B).

According to the number of the received channel and in
combination with the data received by the various components
of the system, the controller of module B will decide whether
to launch «warning», or «checks, or «help», or «emergency»
phone calls, to a certain preset number of phone users,
through the dial connected thereto.

Should the anatomic wristband of module A not be worn on

the wrist for a long period of time (for example 2-3 days,

18



10

15

20

25

30

WO 2005/027488 PCT/IB2004/003060

but also a shorter period, if thus desired by the user),
every day the controller of module B, having received for a
certain time a series of signals over channel no. 3, will
launch a «warning» phone call (to relatives, mneighbours
and/or carers) until said module A is worn again on the
wrist. The controller of module B will be able to verify such
condition whernn it no longer receives signals over channel no.
3.

Should the controller of module B verify that between a
periodic activation of the sound buzzer and the other the
four (or more) presence and in-home movement detect ion sen-
sors have beem “often alarmed” - hence demonstrating a cer-
tain physical activity of the monitored subject -, it can
also decide not to send to module A the command to activate
the sound buzzer which must be subsequently silenced in order
to ascertain the subject's responsiveness (because certainly
superfluous) .

d) Room temperature detection module: having the function
of detecting the room temperature of the home and, in case of
abnormalities (for example a temperature below 16°C or above
30°C), the controller of module B will impart the order to
immediately launch «check» phone calls with «abnormal room
temperature alarm» only after having verified, on the one
hand, that such abnormality lasts for at least a certain pe-
riod of time (for example 30 minutes) and only aftex having
warned, on the other hand, the monitored subject to push the
corresponding response button (for example green button lo-
cated in module B) if he or she wants to cancel the pre-alarm
condition.

Detecting a high room temperature in the home may be use-
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ful also to detect, together with a suitable smoke detectiom
sensor, any fires.

e) Telephone dial, directly managed by the controller of
module B and connected to the home telephone socket to launch
a certain number of phone calls (to relatives and/or neigh-
bours and/or carers, to rescue sgervices, emergency services,
the police, or other) through different messages according to
the circumstances to be reported.

f) Buzzer with blinking «green control button» to be
pushed occasionally (for example once or twice a day - with
gound and tone different from the buzzer of module A), to
verify a certain <«mobility» (walking) of the monitored sub-
ject: such subject will in fact have to move from where he or
she is to go and stop the sound buzzer through the suitable
blinking button; conversely (i.e. if the buzzer is not si-
lenced within a certain period of time, for example 5 min-
utes), a suitable type of phone call will be launched to re-
port this circumstance:

- it will be a «warning» phone call if the elderly subject
did not go and stop the buzzer (i.e. they did not move) in
module B (for example near the telephone) but has neverthe-
less stopped the buzzer in module A (usually worn on the
wrist);

- or an <«alarm» phone call if the elderly subject, within
a certain (preset) period of time has not stopped the buzzer
in module B nor the buzzer in module A ;

- or no phone call, if the elderly subject did not go and
stop the buzzer in module B (near the telephone) but stopped
the buzzer in module A which is not worn on the wrist (situa-

tion reported over channel no. 3) since that means that they
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have in some way moved (they went to silence the buzzer in
module A not worn on the wrist).

When the timer/clock of module B activates (up to
once/twice a day) also this buzzer (of module B, in addit-dion
to that of module A), a «voice message» will be produced Ffor
a better comprehension and identification by the monitoxed
subject.

g) Red button for <«manual help»: to be (arbitrarily)
pushed if the elderly subject is unwell, without waiting Ffor
the activation at preset intervals of the various automatic
buzzers (this way the elderly subject will anticipate the
help request time, if he or she is capable of doing so).

h) Yellow button for «mandatory visits»: it is a slightly
hidden button (not within easy reach of the monitored sub-
ject) and will be useful to «force» children and/or relatiwves
to pay periodic visits (with a programmed frequency) to the
subject living alone. In fact, until such button (for example
a yellow one) is pushed/deactivated, module B will keep send-
ing daily warning phone calls to children and/or relatiwes
wherein they are (compulsorily) invited (if they want such
phone calls to cease) to pay a visit to the subject (and on
such occasion they can deactivate the yellow button).

i) Module for pre-recorded voice messages + loudspeaker:
to warn the elderly subject about what the device is about to
do and to achieve improved interaction and communication ke-
tween the two (elderly subject and device; for example, it
will warn to push the button within a certain number of min-
utes, or to take the medication, etc.). Moreover, the sub-
ject, knowing that they are being monitored, will feel safer

and at peace. Such <«voice» module will further be used to
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also warn the elderly or ill subject (as well as relatives,
neighbours and/or carers, through a phone call) that the bat-
tery of the device may be running low. The various interac-
tions or communications (voice messages) between the device
and the subject (for example «.push the button, otherwise
alarm ... take medication .... «, etc.) will be very useful also
to verify, continuously, the subject's mental/physical condi-
tions!

1) Siren (inside module B and self-powered): it will acti-
vate itself, upon controller command, in case of impossibil-
ity to launch phone calls (for example due to malfunctioning
of the telephone line, or an incorrectly positioned telephone
handset, or engaged line), or in the (rare) case that nobody
has answered the telephone, or in the case of a gas leak or
fire (in this way it will be possible to alert neighbours
also), or in the case of strangersg' intrusion in the home
(operation in the anti-theft mode). It will be possible to
deactivate the siren either after a certain time from its ac-
tivation (for example 10-15 minutes or less), or (which, how-
ever, is valid only in the case of operation of the device as
a «life-saving device», and not as an <«anti-theft device»)
only after somebody has pushed the green control button in
module B (in response to a voice message of the device about
«what to do to switch off the siren»).

m) Sensors for the detection of the presence in the air of
methane gas or 1lpg and/or carbon monoxide: some sensors will
be connected to wodule B through cables (or radio control),
but installed at a certain height (towards the ceiling), also
to detect the presence in the room of methane gas (or 1pg)

and/or carbon monoxide (also to avoid possible explosions);
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in case of alarmed sensors, the controller of module B will
immediately cut the power supply to the whole home (to ward
off any explosions in gas-filled rooms), through a forced
short-circuit (achieved, for example, by closing a relay or a
normally open circuit, by forced closure of electric con-
tactg, etc.), and will activate an emergency light (to give
some light) inserted in the outer cover thereof and the siren
to alert neighbours, too. Moreover, thanks to its spare bat-
teries (in case of power cut) , it will instruct by voice the
subject to open the windows and/or leave the home and will
launch various automatic <«help» and «emergency» phone calls.

Once normality has been re-established, module B can be
reactivated, for example by a relative (i.e. removing the
short-circuit) through a small lever to be depressed (or a
button to be pushed, for example the green control one, or
another) .

n) Sensor for the detection of smoke or fire: it will Dbe
connected to module B through a cable (or radio control), but
installed at a certain height (towards the ceiling); in case
of detection of smoke and also of an excessively high room
temperature (possible fire), the controller of module B will
instruct by voice the elderly subject to leave the home
and/or to open the windows, it will activate the siren (to
alert the building, too) and will immediately launch the
«emergency» and <«help» phone calls. In case only «smoke» was
detected, without an excessive rise of the room temperature,
the controller - in addition to instructing by voice the sub-
ject (to open the windows, etc.) and activating the siren -
will first launch the «check» phone callg and then, in case

of no reply or rise of the room temperature or unpushed green
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control button, the «emergemcy» and <«help» phone calls.

Once normality has been re-established, module B can be
reactivated (and hence the alarm of the smoke detection sen-
gor can be deactivated) by pushing the usual green control
button (usual voice message to aid the operation).

o) Sensor for the detection of «presence» in the vicinity
of module B: it will be, for example, of the dual technology
type, i.e. infrared and micxowaves, in order to better detect
the presence and/or movemerit of subjects in the home. This
type of sensor (there are at least four thereof in the home)
is very important for three reasons:

the first one because in this way a certain “physical ac-
tivity” by the monitored subject or of any guests will be de-
tected; in any case the presence of other people in the home
will fully reassure from the point of view of the «check» of
the subject's health conditions; therefore, if there is move-
ment in the home, it means that everything is in order and in
this case the controller of module B (according to the time
and to how many movement alarms have occurred between one
buzzer activation and the other) may also decide not to acti-
vate, because superfluous, the sound buzzer in module A, in-
creasing even further the automatic mechanism of the whole
device and reducing to a minimum the number of «manual ac-
tivities» requested to the monitored subject.

The second reason, to prove the “presence in the home” of
the monitored subject (who is hence not outside the home) or
in any case of other people (and hence everything is in or-
der) .

The third reason, because it will be useful also as a de-

tection of unauthorised “strangers” (in the operation mode as
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anti-theft/anti-intrusion device).

p) Emergency light: it will be activated only in case of
natural or forced (by module B, to remove the power supply
from the whole home) power cut.

qg) Numeric keypad and multi-lime display: they will be
ugsed to enter initial installatiora data, such as the sub-
ject's habitual resting times (at night-time and/or in the
afternoon), the various waiting times, the number, the quan-
tity, the taking times and the end date of any medication
course, the secret code for the deactivation of the anti-
theft function, and more.

r) Anti-theft radio control: of the «dynamic» type (i.e.
it changes the secret code at each radio control activatiom);
when it receives the “deactivatiom” signal of the <«anti-
theft» function, the device will necessarily return to oper-
ate in the «life-saving» mode.

Description of module C (figure 4)

Such module of the device will e used for the following
objects:

- to detect the open and/or closed condition of the howme
front door, the presence of people near such door and/or in
other areas of the home, any power supply batteries of the
module running low.

Module C consists of the following components:

a) Pair of contacts (magnetic ox otherwise): to be con-
nected in the home front door to detect opening of the same;
they will become alarmed, being no longer in contact with
each other, whenever the door is opened (closure of the door
will cancel such alarm, since the two magnetic contacts will

again be near or in contact with each other and therefore the
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signal sequences over channel no. 8 will no longer be trans-
mitted) .

Upon the next door opening there will be a renewed sensor
alarm, which will then be sent, through the transmitter mod-
ule of module C, to the receiver of module B.

b) Sensors for the detection of presence in the proximity
of the front door and in other areass of the home; there will
be at least two thereof, one installed near the front door
and the other in another area (for example in the corridor)
and, possibly, of the «dual technology» (i.e. infrared + mi-
crowaves or volumetric) type to bet ter detect subject pres-
ence and/or movement in the home.

This type of «presence/movement» sensor will be very im-
portant for two reasons:

- the first one because in this way a certain physical ac-
tivity by the monitored subject or by any guests will be de-
tected (this situation will be better controlled by checking
the front door opening); in any case the presence of other
people in the home will fully reassuxe from the point of view
of the «check» of the subject's health conditions; therefore,
if in the home there is movement, it means that «everything
is in order» and in this case module B (according to the time
and to the number of alarms or movements occurred between one
activation of the «buzzer» and the other) may also decide not
to activate, because superfluous, the sound buzzer in module
A, increasing even further the automatic mechanism of the en-
tire device and reducing to a minimum the number of «manual
activities» requested to the monitored subject.

- The second reason, to prove the presence in the home of

the monitored subject (who will hence not be outside the
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home) or in any case of other people (and hence everything is
in order, as said above). In case of activated presence de-
tection sensors there will be transmission of a coded signal
to the receiver of module B over channels no. 9 and/or 10 ac-
cording to which sensor has detected the movement.

The detection sensor installed on the front door will be
adjusted, configured and pogitioned so as to detect the pres-
ence at a distance of no less than 1.5-2 metres from the door
(and not at a shorter distance): this i1s to avoid false
alarms and/or confusion during opening of the door. The other
sensor, installed in an area other than the front door (for
example along the corridor), will instead be adjusted and po-
sitioned to «cover» and control the widest possible area of
the home (the other presence detection sensor belonging to
module B will be installed in a similar way) .

¢) Transmitter module having 4 or more channels: it will
send coded signals over the channels:

- no. 5 = alarm due to discharging batteries;

- no. 8 = alarm due to front door opening;

- no. 9

]

alarm due to presence detection in the proximity
of the front door;

- no. 10 = alarm due to presence detection in an area
other than the front door.

The corresponding coded signal will be sent to module B
over channel no. 8 only when the two magnetic contacts have
become alarmed, i.e. when they have detected an opening of
the front door. This condition (door opening) will then be
controlled and managed by the controllexr of module B together
with other data received and processed (example: buzzer-

stopping button not pushed in time, abnormal room and/or body
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temperature and/or blood pressure, module A not on wrist,
etc.). Let us see more in detail how the controller of module
B reasons whenever it receives, over charinel no. 8, various
«door opening» signals (the «door closure» is not of inter-
est, since it immediately follows the opening). There will be
two operation modes, according to the presence detection sen-
sors (inside the home) becoming alarmed oxr not after the
opening of the front door:

1.a) after opening of the front door: alarm from at least
one of the presence detection sensors inside the home

- in the case that at least one of the presence detection
sensors, after a few seconds from the opening and then of the
closure of the front door, should become alarmed (i.e. detect
movement inside the home), the controller of module B will
«deactivates the open-door alarm, considering this condition
within the norm, i.e. as if the door had rever been open and
the subject had always stayed at home (for example only
guests may have left). |

2.a) after opening of the front door: mo alarm by any of
the presence detection sensors inside the home; however,
since there is no absolute certainty of the actual absence of
the subject/s in the home (because, for example, the subject
may be staying in areas not covered by said sensors), in this
case, for increased safety, the device will operate as fol-
lows:

- module B will update, for example in a suitable archive
(in an EPROM and/or ram memory), a specific field called, for
example, <«alarmed door» with a “1” (corresponding to a «yes»)
or with a “0” (corresponding to a <«no») according to the num-

ber of times of the opened front door being «odd» or «even»;
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i.e. when the home door is opened (and reopened) the first,
third, fifth time, etc., (and “without” any alarm from the
presence detection sensors - because otherwise it would fall
within the previously described case) before the buzzer-
stopping button in module A is pushed or the green control
button in module B, the controller of module B, will update
the field in the memory with a “1” to consider the door alarm
«activated» (i.e. “likely/possible absence of subjects in the
home”) ; upon the second, fourth, sixth, etc. opening (and re-
opening) of the front door (and always “without” any alarm
from the presence detection sensors - because otherwise it
would fall within the previously described case), always be-
fore the buzzer is silenced, the controller of module B will
update the archive with a “0” to indicate that the door alarm
has been «deactivated». Summing up, when module B receives
from module C the first open door signal (over channel no.
8), and “without” receiving alarm signals from any of the
various presence detection sensors (imstalled in wvarious ar-
eas of the home), it will update the archive with a “1” to
represent the activation of the door alarm; when it receives
the next - and hence even - signal of open door, it will up-
date said archive with a “0” to represent the deactivation of
the alarm and so on, of course until the buzzer is switched
off or one of the at least four presence detection sensors is
alarmed, in which case everything will be cleared, i.e. a “0”
will be stored to indicate the deactivation of the door
alarm. In the (rare and abnormal) case in which the front
door should remain open for a long time (without ever being
closed again), the magnetic contacts will remain open,

alarmed, and there will hence be a continuous transmission,
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at regular and preset intervals, of signals over channel no.
8; in this case, given the high number of sequential signals
received over channel no. 8 (instead of a few signals, as it
usually occurs when the door ig then closed), the controller
of module B will consider <«activateds» the alaxm of the front
door, regardless of the fact that it 1s an even or an odd
signal.

In the case of “deactivated” open-door alarm, the control-
ler of module B will consider the subject as <«certainly at
home» and hence the control of their health conditions will
fall within the normal daily routine (controls through module
A, buzzer, etc.).

In case of “activated” open-door alarm (in this case the
subject may not be at home), there will be instead two main
cases to manage:

- module A at the wrist of the monitored subject and nor-
mal blood pressure values: the subject should hence be at
home. When the usual buzzer (in module A) is activated (at
the established time), should said buzzer not be silenced
within the expected period of time, the controller of module
B will immediately launch, through the telephone dial, vari-
ous «check» and/or <«help» phone calls: in this case it will
be inferred in fact that the monitored subject is certainly
at home, despite the recent opening of the door, but has
problems - due to a health condition or else (for example
theft or burglary) - to push the buzzer-stopping button;

- module A not on the wrist of the monitored subject
(blood pressure zero): module B will check this condition to-
gether with that of activated open-door alarm (receipt of

signals over channels no. 3 and no. 8); moreover, not having
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received presgence detection gignals in the home (both in ra-
diofrequency through channels no. 9 and/or 10 and/or 13, and
directly from the detection sensor connected by cable to the
same module B), the controller of module B will begin to
“think” that the monitored subject is not at home, but has
left, hence the situation should be in order. However, it
will equally activate the buzzer (at the established time or
immediately after having received the signals over channels

no. 3 and no. 8 only), which of course will sound uninter-

ruptedly until evening (for example until 9 or 10 PM - to

avoid sending a false alarm by phone), unless it is “manually
switched off 7 (through the usual stopping button) and such
operation will indicate the subject's preserace in the home
(who may have come back a few seconds before) and their con-
dition of ability. In the case that, for example after 9 (or
10) PM, the buzzer should not have been silenced yet (it
should be remembered that, once the buzzer has been switched
off or once presence has been detected in the home, the con-
dition of «open-door alarm» will be automatically deactivated
to avoid confusion or false alarms), module B will launch
various «check» phone calls to relatives, neighbours and/or
any carers («help» ones, in this case, will be launched only
if nobody has answered the previous phone calls). It can be
provided, during the initial installation, also a case of in-
termediate telephone control (only to relatives and/or neigh-
boursg), i.e. in the early afternoon, also taking into account
the elderly subject's age and how long before the front door
had been opened (and then closed).

¢) Module for the detection of the battery tension values:

the controller of module C will manage and check also the
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tension values of the supply battery thereof so as to send
signals to module B over channel no. 5, should the battery be
running low. By doing so the device will be able to monitor
also the condition of the battery of the modules thereof
(highly important feature).

Thanks to the presence of module C (and of all the compo-
nents thereof), module B will be able to easily calculate
*how long” (hours or even days) the monitored subject “has
not left home”; this check can take place thanks to the pres-
ence of the magnetic contacts on the front door and of the
various presence sensors located im the home. In case of ex-
cessive and prolonged presence of the subject at home,
“warning” phone calls to relatives can be provided to be
launched (by module B) and also an increase of the “periodic
checks” through the usual buzzer to be silenced.

Description of module D (figure 5)

Such module of the device will be used for the following
objects:

- to detect whether the subject is in bed or has got up,
and has left his or her room (useful information both for the
«life-saving» and for the «anti-theft» mode).

Module D will consist of the following components:

a) presence/movement detection sensor installed outside
the bedroom: 1like the other already described sensors, it
will be a sensor of the dual technology type (infrared + mi-
crowaves) with a wide control and detection range; it will be
used to detect whether the wmonitored subject is entering or
leaving the bedroom.

b) bedside rug with weight/pressure sensor (of the on/off

type) : it will be used, 1in combination with the weight sen-
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sors underneath the mattress and underneath the pillow (see
the following point ¢)) to detect whether the subject is go-
ing to bed or has just got up therefrom.

¢) weight/pressure sensors (of the on/off type) located
underneath the bed mattress and pillow; these are at least
two sensors, for a better check, and will be used to detect
whether the subject is «certainly in bed» or not. It is im-
portant to detect the weight also under the pillow to detect
the (frequent) case of the subject «partly» getting up from
bed, or of the subject sitting there for a while (pillow sen-
sor off + mattress sensor on); in this case the subject will
not be considered as «up from bed» until the sensor under-
neath the mattress goes into the off position also and the
sensor underneath the bedside rug (this too is very important
to avoid false alarms) has gone through the conditions
off+on+off, but the device will «supervise» by monitoring how
long the subject remains in such seated position; should too
many minutes elapse (for example 5-10), the usual buzzer will
be activated (and possibly the usual phone calls launched).
The sensor under the pillow will be useful also in those not
rare cases in which a subject sleeps in a slightly offset,
lateral position, which might not continuously activate the
weight sensor underneath the mattress; in this case the sen-
sor under the pillow («on») and the sensor underneath the
bedside rug («off» for some time) will show that the subject
ig still in bed (despite the sensor under the mattress possi-
bly being off).

To be «sure» (and hence avoid annoying false alarms) that
the monitored subject is «in bed», the following conditions

must be verified sequentially:
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1.a) the presence gensor installed outside the bedroom has
become alarmed (on) and has then beem deactivated (off);

2.a) the weight/pressure sensor placed under the bedside
rug has become alarmed (on) and has then been deactivated
(off) ;

3.a) the weight/pressure sensors located under mattress
and pillow have become alarmed (on) and have then remained in
such condition (on), at least the pillow;

4.a) no other presence gensor installed in the home from
this moment onwards and for at least 10 minutes will have be-
come alarmed (they will hence all have to be off), since that
means at least that there are other people (not strangers) in
the home; after said 10 minutes, before automatically acti-
vating the «anti-theft» mode (see fuxrther on) the device will
ask, through a voice message, any non-strangers possibly pre-
sent in the home, to push (within a few seconds) the green
control button placed in module B to avoid activating the
anti-theft system; 1if such button should not be pushed it
will mean that in the home there is nobody else (other than
the monitored subject, who is, howewver, already in bed) and
the anti-theft device will hence automatically be activated
across the entire home (excluding the bedroom) thanks to the
four (or more) dual-technology sensors (infrared + micro-
waves) and to the magnetic contacts monitoring the front
door.

Instead, to be sure that, after having gone to bed, the
monitored subject has not then «got up from bed», the follow-
ing conditions will have to be verified sequentially:

l.a) weight/pressure sensors under mattress and pillow:

after having been «on» for a while, they will now deactivate
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themselves (off);

2.a) weight/pressure sensgor under bedside rug: after hav-
ing been «off» for a while, it will activate itself (on) for
a few seconds, to then deactivate itself (off) again;

3.a) presence sensor outside the bedroom: if it activates
itself (on) it means that the subject has left the room also;

4.a) presence sensors in the home: i1f they activate them-
selves (one or more) it means that the subject is «walking
about the homes.

It is to be underlined that when the subject «is in bed»,
(in order not to disturb their rest) the device will never
activate the (sgound and light) buzzer to be silenced within a
few minutes, unless the subject has gone to bed at an «abnor-
mal» time (different from the expected one for night-time
and/or afternoon rest), in which case, as soon as the sensors
underneath mattress and pillow bed have been activated, the
device, in order to verify the subject's health conditions,
will immediately activate the sound buzzer to be silenced
(either in mwodule A and/or in module B); in the case that
such buzzer should not be silenced within a few minutes,
there will follow the immediate launch of check phone calls
to children/relatives} ete. A similar check will occur also
when the subject, getting up from bed at night-time, has not
returned there within a certain time (for example 15-20 min-
utes). In this period of time, the device will first verify
whether the wvarious «presence/movement» detection sensors
scattered around the home have repeatedly become alarmed
(thereby at least showing a certain «mobility» of the sub-
ject); then, in any case, it will activate the usual sound

buzzer to be silenced within a few minutes (the buzzer will
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be activated in advance if the various presence sensors have
not become alarmed very often); should the buzzer not be
switched off and should the sensors under bed and pillow
gtill be off, varioﬁs check phone calls will instead be
launched to children, relatives, etc.

The presence of all these «control» sensors (detecting
presence outside the bedroom, detecting weight/pressure un-
derneath the bedside rug, underneath pillow and mattress)
will be essential to avoid errors and false alarms; in fact,
thanks to the combined and «sequentials action of all these
sensors it will be possible, for example, to learn whether
the subject:

- has really gone to bed and whether they have done so by
themselves or with somebody's help;

- has really got up from bed (or has sat up there) and
whether they have done so by themselves or with somebody's
help;

- once got up from bed, they have also left the room;

- whether one or more subjects have emtered the bedroom
without going to bed;

- whether more subjects live in the home;

d) transmitter module having 3 or more channels: to send
module B radiofrequency signals over channels:

- no. 11 = alarm from all the weight sensors (of the
on/off type) located under pillow and mattress of the sub-
ject's bed and under the bedside rug: the subject has got up
from bed (condition established through weight sensors on
mattress + pillow, £first «on» and then «off» and through
weight sensors on a bedside rug, first «oEf», then «on» and

immediately afterwards «off»);
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- no. 12 = alarm from at least one of the weight sensors
(of the on/off type) located under pillow and mattress of the
subject's bed and under the bedside rug: the subject has just
gone to bed (condition established through weight sensors on
mattress + pillow: first «off», then «ons; weight sensors on
bedside rug: first «off», then «on» and then «off»);

no. 13 = alarm from presence sensor (infrared or dual-
technology one) located outside the bedroom door; in combina-
tion with the signals transmitted through channel number 11
or 12, it will mean that the subject is entering the bedroom
or is leaving it.

e) Microcontroller which will have to coordinate and man-
age little information: acquiring the signals (on/off) coming
from the presence sensor located outside the bedroom and from
multiple weight/pressure sensors (from bed and rug) and or-
dering the launch, through the transmitter module, of some
radiofrequency signals (to the receiver of module B) to sig-
nal the occurrence of some events (such as: presence near the
bedroom, subject gone to bed or got up from bed and/or having
left the room).

f) Module for the detection of the battery tension values
with the warning function of battery running low, and with
actions similar to the preceding cases.

Description of module E (figures 6 and 7)

Such module of the device will be used for the following
objects:

- to daily aid, remind, check, the correct taking of any
medication.

Module E (figure 6) will consist of the following compo-

nents:
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a) a special medication container (for example made of
clear material, such as Plexiglas), divided into various dif-
ferently-sized and differently-coloured compartments (such as
diagrammatically shown in figure 7), to contain any medica-
tion to be taken: such container will have installed, for ex-
ample at the bottom thereof and for each different compart-
ment, both a weight/pressure sensor (a very sensitive one
which will activate itself in the presence of weights even of
a few grams and which will detect the presence in the com-
partment of the corresponding wmedication, previously placed
there) and a luminous indicator (see in £fig. 6 the frames
“intermittent light, compartment no. 1” and so on up to
“intermittent light, compartment no. 15).

When the time has arrived to take a sgpecific medication,
module B will send to module E (by cable or radio) the order
to light up intermittently the corresponding compartment (a
small sound buzzer will also be activated) in order to better
point out to the monitored subject, which wmedication is to be
taken within a few minutes.

Each compartment will be associated with a progressive
number (1, 2, 3, ..) ; therefore the first medication to be
taken will be associated with compartment no. 1 (for example
a green-coloured one), the second medication (different from
the first one) with compartment no. 2 (for example a red-
coloured one), the third medication (different £rom the
first and from the second one) will be associated with com-
partment no. 3 (for example a yellow-coloured one) and so on.
Of course a same medication can be taken repeatedly over the
course of the day and in such case (at the established and

programmed times) always the same compartment will light up.
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Once the correct medication has been removed, the compart-
ment will remain 1lit up until the medication just taken is
put back (check performed through the weight/pressure sensor
underneath the compartment), so that it may be ready for a
subsequent intake.

The possible mistake of putting the medication just taken
into a different compartment (perhaps an empty one) (signal
sent over channel no. 14) or the intake of an incorrect medi-
cation (signal over channel no. 15) or even the missed medi-
cation intake (within a certain period of time and despite
various volce messages) (signal over channel no. 16) will
also be checked and signalled (to module B).

b) Receiver-transmitter module (of radiofrequency sig-
nals): module E will be connected to module B possibly by ca-
ble or through a radiofrequency receiver-transmitter module,
in order to “send” to module B signals over channels no. 14,
15, and 16, in case of mistake made in the above-described
sequence (missed or incorrect intake or incorrect putting
back of the medications taken) and to “receive” (from module
B) the controls of (previously programmed) “medication intake
time” with the indication of which medication to take
(through 1lighting up of the corresponding compartment: for
example no. 3 corresponds to the third medication), while the
loudspeaker installed in module B continuously repeats the
“"quantity” of medication to be taken (value previously pro-
grammed in module B through keypad and display). When the in-
take period of a certain medication has ended, the signal
corresponding to the compartment thereof will no longer be
sent (to module E, which will therefore no longer light up,

and will turn itself off).
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For example, to start the intake of medication no. 4, a
signal (by cable or in radiofrequency) will be sent (from
module B to module E) for example over channel no. 4, which
will instruct to light up intermittently compartment no. 4 of
the medication container.

The compartment will remain 1lit up until the medication is
taken and then put correctly back into the correct compart-
ment; when the weight/pressure sensor of the lit up compart-
ment changes from an initial «on» condition (medication in
the compartment), to an <«off» condition (medication taken
from the compartment) and then to «on» again (medication put
back in its place), the various LEDs corresponding to such
compartment will turn off and the device will set the next
medication intake at the programmed time.

d) Microcontroller which will have to coordinate and man-
age the following information: acquiring the signals coming
from module B concerning the “number” of compartment to light
up and check, acquiring the signals coming £from the
weight /pressure sensors present in each compartment, lighting
up or turning off various LEDs present in the various com-
partments, checking the weight variations (on/off) of all the
compartments to verify any mistakes and send (to module B)
the corresponding alarm signals, in case of incorrect medica-
tion intake.

Let us see more in detail how the device can detect the
following mistakes:

- incorrect medication intake: the mistake will be de-
tected thanks to the sudden absence of weight of an incorrect
(not lit up) compartment where up until a short time before a

certain weight was present (detected by its own

40



10

15

20

25

30

WO 2005/027488 PCT/IB2004/003060

weight/pressure sensor now in an «off» condition). At this
point module E will send to module B the signal over channel
no. 15: module B will immediately warn, through a loud-
speaker, not to take the incorrect medication and to take in-
stead the medication in the lit up compartment; should this
not occur (check whether the weight sensor of the lit up com-
partment 1g still «on»), the automatic launch of the usual
warning phone calls to relatives and/or carers, etc. will
follow.

- missed medication intake at an established time: the
mistake will be detected thanks to the lack of weight absence
(persisting even after several minutes) in the correct 1lit up
compartment (condition detected by the always «on»
weight /pressure sensor). At this point module E will send to
module B the signal over channel no. 16: module B will imme-
diately instruct by voice message to take at once the medica-
tion corresponding to the 1lit up compartment; should this not
occur (check whether the weight sensor of the lit up compart-
ment is still «on»), the automatic launch of the usual warn-
ing phone calls to relatives and/or carers, etc. will follow.

- mistake in putting back a medication taken: the mistake
will be detected thanks to the continued absence of weight
(still after several minutes from taking the medication from
its compartment - check based on the still «off»
weight /pressure sensor) in the 1lit up compartment and, per-
haps, even on the presence of weight in a compartment (with-
out associated medication) <«empty» up until then. At this

point module E will send to module B the signal over channel

no. 14: module B will immediately instruct by vocal message

to put back the medication in the lit up compartment and not
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somewhere else; should this not occur after a few minutes
(check whether the weight sensor underneath the 1lit up com-
partment is still «off»), the automatic launch of the usual
warning phone calls to relatives and/or carers will follow.

For greater safety and visibility, each medication to be
taken may be equipped (initially by a relative, carer or
similar) with an “adhesive label” (issued with the device) of
the “same colour as the compartment” where the medication
will be placed.

Tt must be stressed that the correct intake of any medica-
tion, i.e. without mistakes or omigsions, already represents
per se a good demonstration of «mental/physical ableness» and
the device will be able to take this into account at the next
programmed activation of the usual sound buzzer; should such
activation be programmed a few minutes after a correct medi-
cation intake (for example after 15-20 minutes), the same can
be avoided (increasingly reducing manual activities and hence
increasing the automatic mechanisms of the device).

OPERATION OF THE DEVICE/OPERATION STEPS

1) Starting, switching off and self-diagnosis of the
device

Module B of the device will remain always on and powered,
through connection to the power supply network; in case of
power cut, for a certain period (several hours) the module
will be automatically powered, as already said, by recharge-
able spare buffer batteries.

Module C, which is always on, will be powered, if possi-
ble, by the power supply network or by long-life mini-
batteries; the same will occur for the various components of

modules D and E.
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Module A, which is always on, will be powered only by
long-life or rechargeable mini-batteries, with a <«maximum
power consumption» only during the (user-programmed) time in-
tervals in which it will have to be active (i.e. when it has
to be activated, and then manually turned off, the sound
buzzer will have to be activated and checks will have to be
carried out on whether module A is worn on the wrist of the
monitored subject, and on the measurements of blood pressure
and body temperature). During the time intervals in which it
does not have to operate (for example at night), module A
will be in a condition of «minimum power consumption»
(standby);

The device in its entirety, once installed, will never be
switched off but for force majoeure (for example prolonged
absence from the home of the monitored subject); the "off"
switch of the «main» device B will be positioned in a hidden
location which is difficult to use (for example underneath
the container).

As already specified, there will also be an important
check on the condition of the batteries of module A, as well
as on all those other modules C, D, and E which cannot be di-
rectly powered by the home power supply network with the pos-
sible launch of warning phone calls (over channel no. 5) in
case of «empty batteriess.

Moreover, there will also be a self-diagnosis module (in-
serted in module B) which will warn by phone (or through a
giren in case of a broken-down telephone line) customer care
(as well as relatives and/or carers) of any technical trou-
bles.

2) Daily operation - LIFE-SAVING mode

43



10

15

20

25

30

WO 2005/027488 PCT/IB2004/003060

The device, in its essential functions, will be fully
automatic, i.e. the monitored subject will not have to do
anything of their own device to ask for help.

The device will activate one or more sound buzzers to be
gsilenced «manually» or when the device has become alarmed or
pre-alarmed, and/or at preset time intervals, initially pro-
grammed by the user according to the habits and requirements
of the monitored subject; for example, they can be activated,
according to requirements, within the intervals ranging for
example from 7 AM to 2 PM and, if an afternoon nap is taken,
from 4 PM to 9 PM; the buzzers will hence not be activated at
night-time (i.e. from 9 PM until 7 AM), unless the subject
has got up from bed and has returned thereto after a certain
period of time, and during the possible afternoon rest (i.e.
from 2 PM to 4 PM). Within these check intervals, the other
various functions of modules A, C, D, and E will also be ac-
tivated. Module D will also and mainly operate at night-time.
Module E, used for monitoring the correct intake of any medi-
cation, will operate in the time intervals which will be pro-
grammed on each occasion. Module A, usually worn on the wrist
of the monitored subject, in order to aid the use of said
module contains three important components for verifying the
subject's mental/physical conditions: the sound (and light)
buzzer with corresponding stopping button (to be pushed
within a set period of time in order not to alarm the de-
vice), the blood pressure detection module (with maximum and
minimum values, and pulse rate) and the module to detect body
temperature, to check in advance the health conditions of the
monitored subject. The buzzer (in module A) will activate it-

self, through a radiofrequency activation signal coming from
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module B, at well-established times, for example at 8 AM, 11
AM, 2 PM, 4.30 PM, 7 PM and 9 PM, and will have a preset du-
ration (for example 10-15 minutes or longer, according to
which other alarms will be active), or will be immediately
activated, at any time, as soon as the device should become
pre-alarmed about the subject's health conditions. Of course,
such times will be decided during the initial installation
step on the basis of the habits of the monitored subject, on
their age and their mental/physical conditions: the buzzer
will be activated frequently (for example every hour or less)
in case of advanced age and/or health conditions which are
less than reassuring, or occasionally (for example after 3-4
hours) in case of an able and self-sufficient subject. The
buzzer (according to what has been decided during the initial
installation step) will sound at impulses until the corre-
sponding stopping button is pushed (which will also light up
for improved visibility) or it will sound for a certain pe-
riod of time (for example 10-15 minutes or more), after which
it will cease to ring. In both cases, after a certain period
of time has elapsed since its activation, should it not have
been silenced yet and should the home front door not be open
and/or should the subject be in bed at an <«abnormals» time,
the controller of module B, upon receiving such signals and
information from modules A, C, and D, will order the launch
of <«warning» phone calls (to relatives, neighbours and/or
carers), and in case of a negative response (i.e. nobody has
answered the telephone) will launch further phone calls to
rescue services through pre-recorded messages, containing all
the subject's data (name, surname, address, telephone number,

name of relatives and/or neighbours and their telephone num-
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bers) and the reason of the phone call (for example: buzzer
not pushed after a certain period of time and/or abnormal
blood pressure and/or abnormal home temperature, etc).

Should various movements or subject presence in the home
have been detected (at least three detection occurrences: the
controller of module B will count the number of alarms coming
from the presence sensors installed in modules C and D and/or
from that installed directly in module B) between two succes-
sive buzzer activation occurrences (in module A and/or in
module B), the controller of module B will not activate (be-
cause superfluous) the buzzer of module A (i.e. it will not
send any buzzer activation signal, even though expected at
such time, to the receiver of module A). In this way the
automatic checks of the device will increase even further,
without disturbing (not even minimally) the monitored sub-
ject. In any case the device, for increased safety and con-
trol, even though it detected various and continuous move-
ments in the home, at least once/twice a day (for example:
once in the morning and once in the afternoon), will in any
case require the subject to turn off (through the suitable
button) the buzzer (in module A or in module B).

In the following the main cases of <«alarm» will now be
listed which may occur on a daily basis.

a) No subject movement detected within the last hour, or
no movement detected since the last stopping of the buzzer up
until now, in addition to no opening of the front door (i.e.
open-door alarm deactivated), as well as sound buzzer (in
module A and/or B) not silenced within a limited period of
time (for example 3-4 minutes) from its activation: there

follows an immediate and anticipated launch (max. after 3-4
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minutes from buzzer activation) of “check” and help phone
calls (to relatives and/or carers).

b) The sound buzzer (in module A and/or B) is not stopped
within a certain preset period of time, as well as anatomic
wristband worn on the wrist signalling normal blood pressure,
normal body temperature, normal room temperature, deactivated
open-door alarm: there follows an immediate launch (i.e. af-
ter the period of time set for the sound buzzer) of “check”
phone calls to relatives, neighbours and/or carers with the
elderly subject's identification data and reason of the call
(explained on the basis of which sensors and components are
alarmed) ; then, if nobody has answered the phone calls,
launch of phone calls to «rescue» services.

¢) The sound buzzer (in module A and/or B) is not silenced
within a certain preset period of time, in addition to anat-
omic wristband «not» worn on the wrist, as well as normal
room temperature, as well as deactivated open-door alarm:
there follows an immediate launch of <«checks phone calls (to
relatives, neighbours, carers) with identification data and
reason; then, if nobody has answered the calls, launch of
phone calls to «rescue» services.

d) The sound buzzer (in module A and/or B) is not silenced
within a certain preset period of time, in addition to anat-
omic wristband worn on the wrist, as well as <«abnormal» blood
pressure and/or body temperature, as well as normal room tem-
perature, as well as indifferent position (activated or deac-
tivated) of the open-door alarm: there follows an immediate
and anticipated launch (over cases a) and b)) of «help» phone
calls with identification data, reason and seriousness of the

conditions originating the phone call.
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e) The sound buzzer (in module A and/or B) is not silenced
within a certain preset period of time, in addition to anat-
omic wristband «not» worn on the wrist, as well as «abnormal»
room temperature, as well ag deactivated open-door alarm:
there follows the immediate launch of «check» phone calls (to
relativesg, neighbours, carers) with identification data, rea-
son and seriousness of the conditions originating the phone
call; then, if nobody has answered the phone calls, launch of
phone calls to «rescue» services.

f) The sound buzzer (in module A and/or B) is not silenced
within a certain preset period of time, in addition to anat-
omic wristband worn on the wrist, as well as abnormal room
temperature, as well as indifferent position of the open-door
alarm: there follows the immediate and anticipated launch
(over cases a), b), d)) of «check» phone calls (to relatives,
neighbours, carers) with identification data, reason and se-
riousness of the conditions originating the phone call; then,
if nobody has answered the phone calls, launch of phone calls
to «rescue» services.

g) The sound buzzer (in module A and/or B) is not silenced
within a certain preset period of time, in addition to anat-
omic wristband worn on the wrist, as well as abnormal blood
pressure and/or body temperature, as well as abnormal room
temperature, as well as indifferent position of the open-door
alarm: there follows that it is a very serious case and hence
immediate and anticipated launch (over the other cases) of
«help» phone calls with identification data, reason and seri-
ousness of the conditions originating the phone call.

h) The sound buzzer (in module A and/or B) is not silenced

within a certain preset period of time, in addition to anat-
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omic wristband worn on the wrist, as well as alarmed <«im-
pact/fall» sensor, as well as indifferent position of the
open-door alarm: there follows an immediate and anticipated
launch of «rescue» phone calls with identification data, rea-
son and seriousness of the conditions originating the phone
call.

i) The sound buzzer (in module A and/or B) is not silenced
within a certain preset period of time, in addition to anat-
omic wristband worn on the wrist, as well as alarmed <«iner-
tia/inactivity» sensor, as well asg indifferent position of
the open-door alarm: there follows the immediate and antici-
pated launch of «help» phone calls with identification data,
reason and seriousness of the conditions originating the
phone call.

1) The sound buzzer (in module B) is not silenced within a
certain preset period of time, in addition to anatomic wrist-
band worn or not on the wrist, as well as alarm due to gas
leak, as well as indifferent position of the open-door alarm,
as well as indifferent position of the room temperature
alarm: there follows a forced short-circuit action to cut the
power from the home power supply network with activation of
the emergency light (in module B) and successive immediate
and anticipated launch of <«help» and «emergency» phone calls
to the relevant services with identification data, reason and
seriousness of the conditions originating the phone call.

m) The sound buzzer (in module B) is not silenced within a
certain preset period of time, in addition to anatomic wrist-
band worn or not on the wrist, as well as alarm due to pres-
ence of carbon monoxide, as well as indifferent position of

the open-door alarm, as well as indifferent position of the
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room temperature alarm: there follows the immediate and an-
ticipated launch of <«help» and «emergency» phone calls to the
relevant services, with identification data, reason and seri-
ocusness of the conditions originating the phone call and
“siren” activation.

n) The sound buzzer (in module B) is not silenced within a
certain preset period of time, in addition to anatomic wrist-
band worn or not on the wrist, as well as alarm due to pres-
ence of smoke (fire), as well as indifferent position of the
open-door alarm, as well as normal room temperature: there
follows the immediate launch of «help» and «emergencys» phone
calls to the relevant services with identification data, rea-
son and seriousness of the conditions originating the phone
call and “siren” activation.

o) The sound buzzer (in module B) is not silenced within a
certain preset period of time, in addition to anatomic wrist-
band worn or not on the wrist, as well as alarm due to pres-
ence of smoke (fire), as well as indifferent position of the
open-door alarm, as well as abnormal room temperature: there
follows a forced short-circuit action to cut the power from
the home power supply network with activation of an emergency
light (in module B), siren activation and immediate and an-
ticipated launch of «emergency» and «help» phone calls with
identification data, reason and seriousness of the conditions
originating the phone call.

p) The sound buzzer (in module A and/or B) is not silenced
within a certain preset period of time, in addition to anat-
omic wristband worn on the wrist, as well as normal blood
pressure and body temperature, as well as normal room tem-

perature, as well as activated open-door alarm: there follows
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the immediate launch of «check» phone calls (to relatives,
neighbours and/or carers) with identification data, reason
and seriousness of the conditions originating the phone call
(explained on the basis of which sensors and components are
alarmed); then, if nobody has answered the calls, launch of
«help» phone calls to the relevant services.

g) The sound buzzer (in module A and/or B) is not silenced
for example by 9 PM, in addition to anatomic wristband not
worn on the wrist, as well as normal room temperature, as
well as activated open-door alarm: there follows the launch,
only after 9 PM, of «check» phone calls (to relatives, neigh-
bours and/or carers with identification data, reason and se-
riousness of the conditions originating the phone call (ex-
plained on the basis of which sensors and components are
alarmed); then, if nobody has answered the calls, launch of
«help» phone calls to the relevant services.

r) The sound buzzer (in module A and/or B) is not silenced
within a certain preset period of time, in addition to anat-
omic wristband not worn on the wrist, as well as deactivated
open-door alarm, as well as subject «not returned to bed» af-
ter a certain period of time at night-time: there follows the
immediate launch of «check» phone calls (to relatives, neigh-
bours and/or carers) with identification data, reason and se-
riousness of the conditions originating the phone call (ex-
plained on the basis of which sensors and components are
alarmed); then, 1f nobody has answered the calls, launch of
«help» phone calls to the relevant services.

s) Missed intake of medication at established time: there
follows the launch of a «warning» phone call (to relatives

and/or carers).
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t) Incorrect intake of medication: there follows the
launch of a «warning» phone call (to relatives and/or car-
ers) .

u) Mistake in putting back a medication just taken: there
follows the launch of a «warning» phone call (to relatives
and/or carers).

In addition to the cases listed so far there will be oth-
ers which may occur on a daily basis, but, in practice, they
will all be mere «combinations» of those already described.

There are besides various cases in which, reassuring
health and responsiveness conditions of the subject having
already been verified, the buzzer will not be activated (even
if at programmed times), thereby arriving to a nearly fully
automatic mechanism of the device. In brief, if the subject
shows to be, continuously, in satisfactory conditions, the
manual activities required will be nearly inexistant.

Another reason to reduce buzzer activation occurrences is
provided by the “number of subjects present” in the home (or
other location); the device could, in fact, avoid activating
the buzzer if, more or less in that period of time, two or
more «presence» sensors had detected (in the life-saving
mode) several subjects in the home (to avoid mistakes, such
multiple detection by multiple sensors will, of course, have
to occur at, or nearly at, the “same time” - otherwise there
would be the risk of always detecting the same subject).

ANTI-THEFT/ANTI-INTRUSION mode

The device will automatically (i.e. without any manual in-
tervention by the subject when he or she is at home) activate
the «anti-theft/anti-intrusion modes», when the subject «is at

home and in bed» or when they <«have left the home». When they
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return home, in order to deactivate the anti-theft mode, be-
fore opening the front door, they will have to push the but-
ton of a small radio control (integrated in the key holder
for ease of use); in case of omission, they will have further
opportunities to deactivate the anti-theft function when they
have already entered the home. Instead, should the subject
get wup from Dbed (at night-time), the device will
vautomatically” deactivate the anti-theft function, in order
to allow them to walk about the home undisturbed (and it will
simultaneously activate the «life-saving» function), in oxder
to then reactivate the anti-theft mode (again automatically)
once they have returned to bed.

Let us examine in detail device operation in the «anti-
theft/anti-intrusion» mode.

The central processing unit of the device (module B) will
automatically activate the “anti-theft” function when it re-
ceives the following information:

a) the subject has left the home and there is nobody else
in the home.

a.l) Module C will send (to module B) the «opened front
door» signals (i.e. open magnetic contacts, distant from each
other) .

a.2) At this point module B will check if for a few min-
utes (for example 5), there is somebody else in the home,
through the data coming £from the presence/movement sensors
(dual technology, infrared + microwaves) belonging to modules
B, C, and D; such sensors, of course, will never have to be-
come alarmed during this check period.

a.3) The device will further check (for improved safety)

whether module A is worn on the subject's wrist (detected
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values of pulse frequency and/or skin temperature); in the
affirmative (the range of the signals transmitted from A to B
and viceversa being extremely limited), it will not activate
the anti-theft function (because the subject is certainly at
home and wearing module A on the wrist).

a.4) It will also check that the subject is not in bed,
through the detection by weight/pressure sensors located un-
der mattress and pillow (which will of course all have to be
off) .

a.5) Finally, before activating the anti-theft function,
it will activate (in module B) the sound and luminous buzzer
to be silenced (green control button) within a few minutes
«in case there is somebody in the home» (voice message to aid
use of the device).

b) The subject is in bed (at a not abnormal time) and
there is nobody else in the home.

b.1) The device will check whether the subject has gone to
bed (at a not abnormal time because, conversely, instead of
activating the anti-theft mode, the device will immediately
activate the “life-saving” function by triggering the sound
buzzer to be silenced within a short time and, in case of
alarm, also by launching various help phone calls), through
the detection of data coming from the presence sensor located
outside the bedroom (which must certainly have become alarmed
previously), from the weight/pressure sensor located under-
neath the bedside rug (off, then on and then off again), and
finally from the weight/pressure sensors located underneath
mattress and pillow (which will remain on for a long time, at
least as long as the pillow sensor).

b.2) It will further be checked (especially if it is not
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night-time/evening, but for example afternoon) whether there
is somebody else in the home: see the previous points a.2)
and a.5).

c) When all the information collected confirms that the
subject has “gone out” (hence is not unwell) and there is no-
body else in the home, or that the subject is “in bed ” and
there is nobody else in the home, module B will activate the
vanti-theft/anti-intrusion” function; in the following man-
ner:

c.1l) it will detect any alarm signals coming from the mag-
netic contacts opening the front door and from the various
presence sensors scattered around the home; should even only
one of these components become alarmed, it will mean that an
intrusion by strangers is occurring.

c.2) At this point (in case of alarm) the device will ac-
tivate the siren issued therewith and will immediately launch
various check phone calls to relatives and, in the case that
nobody has answered, also to the police.

Iin case of activated anti-theft function, the
“deactivation” thereof will occur in one of the following two
manners:

a) when the subject “re-enters the home”: he or she can
deactivate the anti-theft device by pushing the button of a
small radio control, usually integrated (for increased con-
spicuousness and ease of use) in the bunch of house keys;
this small manual activity will be compulsory since it repre-
sents the only way to distinguish the entrance in the home of
an «authorised» subject from that of a stranger (prowler,
thief, burglar, etc.). In case of omission to push the radio

control button to deactivate the anti-theft device orxr, for
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various reasons, if it was impossible to do so, the device
will indicate to deactivate the anti-theft device also by
digiting, on the numeric keypad of module B, a secret deacti-
vation code (for example a 4-digit one) ( various voice mes-
sages will be provided to make the operation easier).

b) When the subject has “got up from bed”: as soon as the
weight sensors underneath pillow and mattress all go from on
to off, and the one underneath the bedside rug goes from off
to on and then to off again, it will mean that the subject
has got up from bed moving away by at least 1-2 metres (such
data are detected by the sensor located under the bedside
rug) . The device will then immediately and automatically de-
activate the anti-theft function and from then on the various
presence sensors, upon becoming alarmed, will no longer de-
tect the presence of strangers (thieves) but only the «walk-
ing about the home» of the monitored subject (and/or of other
non-strangers). From that moment the «life-saving» function
will be active until the time when (especially at night-time)
the subject returns to bed (check of the data coming from the
presence sensor outside the bedroom, from the weight/pressure
sensor underneath the bedside rug, and from the
weight /pressure sensors underneath bed and pillow): at this
point, after having checked that there is nobody else in the
home, the device will activate again the «anti-theft/anti-
intrusion» function.

It must be stressed that, during the life-saving function,
should the subject (at night-time) not return to bed within a
certain time (for example 15-20 minutes), the usual check
routine will be activated to check their health conditions

(buzzer to be silenced within a short time, otherwise launch
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of various phone calls, etc.).

CARER MONITORING mode

In the case in which, carers should live permanently or
for a few hours a day together with the monitored subject,
the device will be able to «automatically» check their behav-
iour towards the subject needing care. During the installa-
tion step, the «carer monitoring» function will be entered
through the keyboard (in module B), by a subject's relative,
also defining the time interval to check. In order to check
the carer's «work dedication» all the following conditions
will have to be always verified:

1) module A (during the day and when the subject 1s at
home) will always have to be worn on the wrist of the moni-
tored subject (biometric parameters hence always detected);

2) it must never occur that there is a missed or incorrect
intake of any prescribed medication (hence no alarm signals
ever coming f£rom module E);

3) when the subject has gone to bed, the anti-theft alarm
must never activate itself automatically, because that would
mean that also the carer has gone to bed at once (or even be-
fore anybody else), hence without switching off the wusual
sound buzzer to “deactivate” the anti-theft device (since
there are at least two subjects in the home, sleeping in dif-
ferent rooms), which will activate itself about 5-10 minutes
after the detection of «subject in bed»;

4) during the day, the various «presence» detection sen-
sors must activate themselves often (even two or more thereof
simultaneously), thereby indicating a certain movement about
the home on the part of the carer (who should hence not - as

is often the case - perhaps be sitting in an armchair for
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hours on end reading a book ..).

In case of a superficial, not very correct behaviour by
the carer, the device will activate the launch of “warning”
phone calls to the subject's relatives.

ABSTRACT

The device of the present invention has been designed to
operate automatically in 3 different modes:

- life-saving (main function, with some 16 automatic check
functions: on the subject, on the location to be monitored
and on the correct operation and use of the device itself);

- anti-theft/anti-intrusion (automatically activated and de-
activated mode) ;

- carer monitoring (if presence thereof is provided).

In the “life-saving mode” the device will perform checks
and “periodic” evaluations and/or “verifications” both on the
(elderly and/or ill) subject's mental/physical conditions,
and on the degree of safety, protection and liveability of
the home (or other location), and on the correct operation
and on the correct use of the device itself. If the subject
shows, at least for a few days, to be in “good health” (i.e.
mental/physical ableness, responsiveness, mobility, normal
pressure and temperature values), the device will operate in
a fully automatic mode (i.e. it will require no manual activ-
ity, no matter how gimple and short, such as that of silenc-
ing a sound buzzer through a button).

As soon as the subject's condition should deteriorate,
the device will immediately (and if necessary also increas-
ingly frequently) activate various manual activities which
will serve to better evaluate the subject's mental/physical

conditions.
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In the following are listed the wvarious checks performed in
the “life-saving” mode:
1) Checks on the SUBJECT:

1.1) possible condition of abnormal inertia/inactivity,
absence of body movement (automatic check);

1.2) abnormal values of blood pressure and/or pulse fre-
quency (automatic check) ;

1.3) physical activity (automatic check);

1.4) responsiveness, mental/physical ableness (automatic
or deliberately manual check);

1.5) possible falls (automatic check) ;

1.6) abnormal body temperature values (automatic check);

1.7) (automatic) check whether the subject is in bed or
not, also during abnormal times;

1.8) correct intake of any medication (automatic check) ;
2) Checks on the HOME:

2.1) absence/presence of the subject in the home (auto-
matic check) ;

2.2) check on how long the subject has not left the home;

2.3) abnormal room temperature values (automatic check);

2.4) dangerous gas presence (automatic check);

2.5) dangerous presence of carbon monoxide (automatic
check) ;

2.6) dangerous smoke presence (automatic check).
3) Checks on the correct USE and OPERATION:

3.1) prolonged absence of anatomic wristband on the wrist
(automatic check) ;

3.2) pull-out batteries of various modules running low
(automatic check) .

In case of one or more checks providing a “negative” out-
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come (alarm), the device will automatically activate the
launch of various types (warning, check, help, emergency) of
“phone calls” on the basis of the gquantity and seriousness of
the negative checks carried out.

The device will further automatically understand when to
activate the “anti-theft/anti-intrusion” operation mode and
when to return to the (main) “life-saving” function. Finally,
both during the operation as life-saving device and during
that as anti-theft device, it will monitor the correct behav-
iour of any carers (if provided and present).

It is understood, however, that the invention must not be
considered limited to the specific embodiment illustrated so
far, which represents only an exemplary embodiment thereof,
but that a number of changes may be made, all within the
reach of a sgkilled subject in the field, without departing
from the scope of protection of the invention, as defined by
the following claims.

By the term “subject” used in the following claims, any
subject is to be understood who may at any time and/or sud-
denly display a critical health condition, due to their age
and/or illness and/or disability, or who may, even only tem-
porarily, become unable to check their health and/or look af-
ter themselves, and/or to solve any local emergencies, and/or
to monitor the behaviour of any carers.

By the term “environment” used in the following claims,
the place is to be understood where the subject lives, even
temporarily, i.e. their home and/or place of work and/or hos-

pital and/or resort.
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CLAIMS

1) Method to control any emergency conditions connected
with the mental/physical state of health of a subject and/or
with the environmental conditions in which said subject
lives, for the purpose of preventing individual and/or commu-
nity risks tied to such conditions, of the type comprising
the steps of:
- activating one or more signals indicating such emergency
conditions;
- forwarding one or more of said indication signals to the
telephone network, to be sent towards preselected destina-
tions;
characterised in that it also comprises at least the steps
of:
a) collecting information from sensors and/or apparatuses
controlling the conditions of the “mental/physical state“ of
health of the subject, and/or from sensors detecting any
“critical environmental and/or safety conditions” in the
place where the subject lives, and/or from sensors and/or ap-
paratuses checking the “correct behaviour of any persons as-
sisting the subject”;
b) confirming or annulling, by means of one or more sensors
to be manually actuated, any possible critical conditions de-
tected by sensors and/or control apparatuses, concerning the
mental/physical state of the subject and/or the environment;
c) automatically entering, in case the critical conditions
detected should be confirmed, said information into an elec-
tronic central data processing unit in order to process a
coded warning signal;

d) releasing a comnsent to the forwarding of said coded signal
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to the telephone network towards destinations selected on the
basis of the coding of said signal.

2) Control method as in claim 1), characterised in that
said automatic collecting of information is carried out peri-
odically, at preset intervals, possibly varying according to
the hour of the day.

3) Control method as in claim 1), characterised in that
said automatic collecting of information is carried out occa-
sionally, in reply to the activation of at least one of said
sensors prearranged to check any critical conditions of the
subject and/or of the environment.

4) Control method as in claim 1), 2) or 3), character-
ised in that said automatic collecting of information is ob-
tained only after forwarding of a control signal and the lack
of reply to such signal within a preset period of time.

5) Control method as in claim 4), characterised in that
said control signal consists of a sound buzzer and/or of a
blinking LED, and the reply thereto is given by simple pres-
sure of one or more push-buttons, the actuation of which will
indicate the annulment of the critical condition detected.

6) Control method as in any one of the previous claims,
characterised in that said automatic collecting of informa-
tion includes detecting any physical movement of the subject.

7) Control method as in any one of claims 1) to 5),
characterised in that said automatic collecting of informa-
tion includes detecting an increase of the ambient tempera-
ture beyond a preset limit, so as to be able to reckon any
excessive and dangerous climatic changes.

8) Control method as in any one of claims 1) to 5),

characterised in that said automatic collecting of informa-
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tion includes detecting a fall of the subject to the floor.

9) Control method as in any one of claims 1) to 5),
characterised in that said automatic collecting of informa-
tion includes detecting any physical movement or activity of
the subject in the environment.

10) Control method as in any one of claims 1) to 5),
characterised in that said automatic collecting of informa-
tion includes detecting the opening of the front door of the
living place.

11) Control method as in claim 10), characterised in
that said automatic collecting of information obtained by de-
tecting the opening of the front door is used to supply also
indications as to the “amount of time” elapsed without the
subject having “left” the place in which he lives.

12) Control method as in any one of claims 1) to 5),
characterised in that said automatic collecting of informa-
tion includes detecting the lying of the subject in bed.

13) Control method as in any one of claims 1) to 5),
characterised in that said automatic collecting of informa-
tion includes detecting the presence of other people, in ad-
dition to the subject.

14) Control method as in any one of claims 1) to 5) and
11) to 13), characterised in that the collecting of informa-
tion detecting the subject lying in bed or his absence from
the living place, in combination with detecting the presence
of other people in the environment, automatically activates
an anti-intrusion/anti-theft intervention routine.

15) Control method as in any one of claims 1) to 5),
characterised in that said automatic collecting of informa-

tion includes detecting the correct intake of prescribed
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medication on the part of the subject.

16) Control method as in any one of claims 1) to 5),
characterised in that said automatic collecting of informa-
tion includes also detecting the wvisit of expected people
and/or people in charge of the subject.

17) Control method as in any one of claims 1) to 5),
characterised in that said automatic collecting of informa-
tion includes detecting the heartbeat and/or the blood pres-
sure and/or the body temperature of the subject.

18) Control method as in any one of the previous claims,
characterised in that said automatic collecting of informa-
tion is carried out by means of sensors applied on the sub-
ject and/or positioned in his 1living place and is sent to
said electronic data processing unit by transmission of ra-
diofrequency signals.

19) Control method ag in claim 1) or 18), characterised
in that said electronic processing unit is apt to distin-
guish, among the signals issued by said sensors, those re-
gquesting to merely send warning phone messages from those re-
questing to send phone messages for interventions of control,
aid and/or health or ambient emergencies.

20) Control method as in claim 19), characterised in
that said electronic processing unit releases the consent to
forward said phone messages only in response to the outcome
of “additional controls” and/or checks as to the proper work-
ing and use of the system.

21) Device to control any emergency conditions connected
with the mental/physical state of health of a subject and/or
with the environmental conditions in which said subject

lives, for the purpose of preventing individual and/or commu-
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nity risks tied to such conditions, of the type comprising:
- means to activate a signal indicating such emergency condi-
tions, and
- means to forward said indication signal to the telephone
network, fixed and/or mobile, to be sent towards preselected
destinations,
characterised in that it also comprises:
- at least one sensor and/or automatic apparatus to control
and verify the mental/physical fitness of the subject;
- at least one automatic sensor to verify the environmental
conditions;
- at least one manual actuator to confirm or annul any criti-
cal and/or emergency conditions detected in the subject
and/or in the environment;
- at least one sensor to detect the correct behaviour of any
persons assisting the subject;
- at least one sensor and/or automatic detector to control
the presence in the environment of people other than the sub-
ject, each sensor and/or detector being provided with means
to transmit the detected data;
- an electronic central data processing unit, which collects
the data transmitted by said sensors and/or detectors and is-
sues a coded warning signal; and
- means to forward said coded signal to the telephone net-
work, fixed and/or mobile, to destinations selected on the
basis of the coding of said signal.

22) Electronic control device as in claim 21), charac-
terised in that said sensor and/or automatic apparatus to
control the mental/physical fitness of the subject comprises

at least one “physical movement” sensor to detect the state
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of inertia or inactivity of the subject, sald sensor being
apt to transmit an almost continuous sequence of electric
signals, alternatively on/off, to actually indicate the
physical movement and/or responsiveness of the subject.

23) Electronic control device as in claim 22), charac-
terised in that said “physical movement” sensor preferably
consists of an electric mercury switch, applied on the arm of
the subject.

24) Electronic control device as in claim 21), charac-
terised in that said sensor and/or automatic apparatus to
control the mental/physical fitness of the subject comprises
at least one “impact/fall” gensor, preferably of the piezoe-
lectric type, apt to detect the vibrations determined by the
fall of the subject to the floor.

25) Electronic control device as in claim 21), charac-
terised in that said automatic sensor to detect the environ-
mental conditions comprises at least one sensor detecting any
movement of people in the environment.

26) Electronic control device as in claim 25), charac-
terised in that said sensor detecting people movements is
preferably of the type, known per se, of combined infrared
and microwave technology.

27) Electronic control device as in claim 21), charac-
terised in that said automatic sensor to detect the environ-
mental conditions comprises at least one sensor detecting the
opening and closing of the front door of the living place.

28) Electronic control device as in claim 27), charac-
terised in that said detection sensor is prefexably of the
type, known per se, with magnetic contacts.

29) Electronic control device as in claim 21), charac-
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terised in that said automatic sensor to detect the environ-
mental conditions comprises at least a temperature probe or
sensor positioned in the environment.

30) Electronic control device as in claim 21), charac-
terised in that said automatic sensor to detect the environ-
mental conditions comprises at least one sensor to detect the
lying of the subject in bed, positioned in the place where
the subject normally sleeps.

31) Electronic control device as in claim 30), charac-
terised in that said sensor detecting the subject lying in
bed comprises at least one pressure sensor, positioned under
the mattress, under the pillow and/or under the bedside rug.

32) Electronic control device as in claim 21), charac-
terised in that said sensor or automatic apparatus to control
the mental/physical fitness of the subject comprises means to
check that the subject has correctly taken the prescribed
medication.

33) Electronic control device as in claim 32), charac-
terised in that said means to check the intake of medication
comprise a container of medication divided into several com-
partments, each equipped with a weight/pressure sensor which
detects the presence, or not, of the medication in the re-
spective compartment.

34) Electronic control device as in claim 21), charac-
terised in that said automatic sensor to control the men-
tal/physical fitness of the subject consists of a sensor or
apparatus, applied on the body of the subject, to check any
anomalous physical conditions.

35) Electronic control device as in claim 34), charac-

terised in that said control sensor can be worn on the wrist
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of the subject.

36) Electronic control device as in claim 34) or 35),
characterised in that said sensor controls the pulse fre-
quency .

37) Electronic control device as in claim 34) or 35),
characterised in that said sensor controls the blood pres-
sure.

38) Electronic control device as in claim 34) or 35),
characterised in that said sensor controls the body tempera-
ture.

39) Electronic control device as in claim 21), charac-
terised in that it also comprises means to urge the subject
to reply, within a short time, to a requested control of the
conditions, caused by detection of a possible critical condi-
tion and/or state of emergency concerning the subject and/or
the environment.

40) Electronic control device as in claim 39), charac-
terised in that said means to urge the subject to reply con-
sist of a luminous and/or sound indicator. ‘

41) Electronic control device as in claim 39) or 40),
characterised in that it also comprises ome or more push-
buttons at the disposal of the subject, to allow him to sup-
ply, or not, a simple reply to the requested control of the
conditions, the lack of reply representing moreover a confir-
mation of any possible critical conditions and state of emer-
gency concerning the subject and/or the environment.

42) Electronic control device as in claim 21), charac-
terised in that said means to automatically activate an anti-
intrusion/anti-theft intervention routine comprise pressure

sensors positioned under the mattress, under the pillow

68



WO 2005/027488 PCT/IB2004/003060

and/or under the bedside rug to detect the lying of the sub-
ject in bed, sensors of combined infrared and microwave tech-
nology to detect the presence of other people in the envixron-
ment, and sensors with magnetic contacts to detect the open-

ing of the front door of the living place.
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