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(54) Multi-functional wireless equipment for monitoring and protection of person, mode of 
operation of the equipment

(57) The multifunctional wireless equipment for mon-
itoring and protection of persons comprises at least one
Personal Unit (1) evaluating the status of the monitored
person and if the set sensor limits or combinations thereof
are exceeded, the Personal Unit (1) sends a signal or
data information to the Receiving Unit (4). The Personal
Unit (1) is activated or deactivated by the Control Unit (2)
and it may be equipped with a backup signal source. The
equipment also comprises at least one Parallel Unit (3)

monitoring the Personal Unit (1), stores information
thereof and sends a signal or data information to the Re-
ceiving Unit(s) (4) in case of outage of connection with
the Personal Unit or exceeding of the monitored param-
eters. The equipment supports definition of geographic
areas so that the Parallel Unit (3) sends a signal or data
information to the Receiving Unit (4) independently on
the Personal Unit (1) in case of departure from a pre-
defined geographic area for a time exceeding the set limit.
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Description

Technical area

[0001] The invention involves equipment for temporary
monitoring (supervision and protection) of persons. The
equipment provides for monitoring of movement of a per-
son and signalling (alarm) in pre-defined situations when
the monitored person is in danger, even when the main
unit, i.e. the component of the equipment attached to the
body of the monitored person, is out of operation.

Current status of technology

[0002] Several types of equipment that may be used
for monitoring of persons are currently available. These
include watches with a built-in GSM telephone and GPS
equipped locators and they are used for passive moni-
toring of the position of a person.
[0003] Locators send information on their position via
the GSM network either automatically, or upon request.
Some locators also include backup memory recording
information on the locator’s position even when the mo-
bile network is not available; such information is sent
when the mobile network becomes available.
[0004] Locators also include a hardware movement
sensor detecting movement of the locator even when no
GPS is available and sending information of such move-
ment. However, the above devices provide only for pas-
sive monitoring of persons and are not equipped with a
function providing for signalling (alarm) in situations when
the monitored person becomes exposed to a danger.
[0005] This is partially covered by locators with built-
in sound monitoring equipment or emergency call func-
tion. If that function is activated, the locator calls pre-
defined telephone numbers or sends an SMS thereto.
However, such equipment is not a solution in situations
where the monitored person does not activate the emer-
gency call or sound monitoring when in danger.
[0006] The patented document US DE 623,965 S de-
scribes equipment intended for monitoring of persons,
equipped with a GSM module and a GPS unit. The equip-
ment includes sensors that can activate emergency sig-
nalling in certain situations, particularly shock sensors,
temperature sensors, and pressure sensors. However,
not even this equipment solves a situation when a certain
part of the equipment attached to the monitored person’s
body is disabled in danger (e.g. by a signal jammer, wrap-
ping in material eliminating the GSM signal, devastation
of the equipment by strong electrical discharge) before
the sensors can be activated, which disables emergency
signalling.
[0007] Another problem of the existing devices is the
possibility of deactivation by a controller located directly
on the device or deactivation by destruction of the device,
which renders signalling of danger impossible, thus lead-
ing to elimination of protection of the monitored person
e.g. when assaulted with a gun or electric "baton". In such

situations, the locator only provides information of the
last position of the devices, but it does not send the in-
formation about danger that would enable the notified
persons to act without delay.
[0008] There are devices for monitoring of heart rate
and other physiological parameters signalling certain
changes of such parameters and communicating the re-
spective information using another device. Such equip-
ment can have built-in inclination meters signalling emer-
gency in situations when e.g. the monitored person trips
over and remains lying on the ground motionless. The
above devices are intended for monitoring of health sta-
tus, particularly of ill or elderly persons in healthcare.
Such devices are not equipped with a function providing
for signalling (alarm) in situations when the monitored
person is exposed to external danger without imminent
impact on their health status. I.e. they are not a solution
in situations when a part of the equipment attached to
the body of the monitored person is disabled in danger.
[0009] Also available are wrist bands for persons in
house arrest. Such devices consist of a robust wrist band
that may not be removed by the monitored person, and
a base unit defining a specific zone (usually tens of me-
ters from the base unit) by the reach of its signal. When
such a zone is breached, the base unit triggers an alarm.
Such devices cannot be used for persons who are not to
be restricted in their movement, but their safety is to be
provided for within such unrestricted movement.

Principle of the invention

[0010] The equipment comprises at least one Personal
Unit in the form of a case (resistant to damage by force)
similar to a watch case. A strap similar to that of a watch
is attached to the case. Installed inside the strap are cir-
cuits reacting to mechanical disruption and a fastening
system - e.g. by a key, a mechanical code, etc. The inside
of the case includes the control unit, a wireless device
for two-way communication including an antenna (e.g. a
GSM module), a GPS module, a battery, a shock sensor,
a body temperature and heart rate sensor, possibly also
a piezoelectric siren, a light source, or a source of elec-
tromagnetic signal for localisation of persons. The com-
munication device may be equipped with a backup power
source and a signal receiver; the backup signal source
works on a wavelength or frequency different from the
primary one. If the primary signal source is disabled, the
backup is activated automatically.
[0011] A "PANIC" button is located on a side of the
case. When pressed for a certain time (parameter ad-
justable e.g. 0.5-3 seconds), the button activates the
alarm signal. The top side of the case displays indication
of battery status, transmission signal strength, activation
or deactivation of the device, monitoring mode, indication
of alarm, departure from a pre-defined geographic area
and exceeding of pre-defined duration of relocation. LCD
display can provide additional information (e.g. battery
capacity in units, etc.). The top side may be equipped

1 2 



EP 2 463 839 A1

3

5

10

15

20

25

30

35

40

45

50

55

with an LCD, electrical or mechanical clockwork with the
above embedded indications for design and other rea-
sons.
[0012] The Personal Unit is not equipped with an on/off
button due to security reasons. If it is equipped with such
a button, the button will not be functional when the Per-
sonal Unit is activated. If the Personal Unit is equipped
with an on/off button, the button is not accessible when
the Personal Unit is fastened to the body.
[0013] The Personal Unit is equipped with a charging
and communication connector for configuration of pa-
rameters. The connector is built in on the inner side of
the case in order not to be accessible when the Personal
Unit is fastened to the body of the monitored person, and
to avoid damage of the Personal Unit e.g. by strong elec-
tric shock. As in the case of watches, the inside of the
case is accessible from the inner side. Access is protect-
ed by security screws and made possible only for author-
ised service companies. The case of the Personal Unit
is waterproof, or at least water resistant.
[0014] The strap is connected with the case so that the
Personal Unit can be attached to the wrist of the moni-
tored person. Circuits are built in the strap and the buckle
of the strap with a built-in security element works as a
connector closing the circuits in one part of the strap with
those in the other. The security element of the strap is
intended to prevent the attacker or the monitored person
from un-strapping the Unit. The circuits in the strap pro-
vide for monitoring of strap disruption (tearing, cutting,
or un-strapping). Versions of the Personal Unit may in-
clude types intended for fastening not only to a wrist, but
also to an ankle or another part of the body where it may
be better concealed in case of an assault.
[0015] When switched on (Standby mode), the Per-
sonal Unit is first attached to the body (e.g. a wrist) of the
monitored person, and then it is activated by the Control
Unit for security reasons (Active mode). A Control Unit
is represented by (an) external device(s) (e.g. a GSM
telephone). The Personal Unit has a fixed pre-defined
unique telephone number and potentially also another
unique identifier (e.g. internal mobile equipment identity
- IMEI) enabling the activation. I.e. the Control Unit may
be a GSM telephone of the parents in case of monitoring
of a child. This means that the highest security level is
based on keeping the GSM number (if the product uses
e.g. the GSM network) of the Personal Unit secret from
third persons. In principle, even the monitored person
does not need to know the number.
[0016] When the monitoring has been completed, the
Personal Unit must be deactivated by the Control Unit
(Standby mode) and only then the strap may be un-
strapped and the Personal Unit removed from the body
of the monitored person without causing alarm.
[0017] The above means that the Personal Unit may
be activated and deactivated (switched from the Standby
mode to the Active mode and vice versa) remotely upon
consideration of the person handling the Control Unit
(e.g. parents, bodyguards, etc.). This functionality is par-

ticularly relevant in situations when the monitored person
finds itself in a secure environment (e.g. at school, where
some activity might raise false alarm), or if the Personal
Unit must be removed from the monitored person (e.g.
during sports activities, etc.).
[0018] The Personal Unit is set so as to send an alarm
signal to the Receiving Unit(s) under predefined condi-
tions. A receiving unit may be any device capable of com-
municating with the Personal Unit (central emergency
stations, PCs or other computers, various types of com-
municators or mobile telephones). It is possible to set
e.g. the following conditions: longer depression (param-
eter e.g. 0.5-3 seconds) of the PANIC button on the case
of the Personal Unit, reaching of certain values of phys-
iological parameters monitored by sensors of the Per-
sonal Unit (sensors of pressure, heart rate, temperature,
etc.), interruption of circuits in the strap of the Personal
Unit, etc.
[0019] Alarm raised by the Personal Unit may be abort-
ed exclusively by the above external device - the Control
Unit.
[0020] Connected to the Personal Unit (or to multiple
Personal Units) by wireless communication is the Parallel
Unit (as described below). The Parallel Unit is configured
for a certain type of communication (e.g. in regular time
intervals) with the Personal Unit. When the communica-
tion is lost, the Parallel Unit sends an alarm signal to the
Receiving Unit (as described below). This functionality
addresses the disadvantages of the existing devices as
it eliminates the danger resulting from disabling of the
Personal Unit by loss of wireless communication with the
Receiving Unit, destruction of the Personal Unit, or any
other reason. The risk of loss of wireless communication
signal may be addressed by building in (a) backup signal
source(s). The backup signal source(s) is/are used for
sending signal differently from the main frequency. If the
primary signal source is disabled, the backup signal
source is automatically activated and it may be used par-
ticularly for sending the alarm signal.
[0021] The Parallel Unit also enables pre-defining of a
geographic area for movement of the Personal Unit. The
geographic zones are defined in the GPS system as
zones determined by a certain distance (e.g. 100m) from
a certain point defined by GPS coordinates. Geographic
zones may be alternatively defined as zones within the
reach of a certain Wi-Fi transmitter. It is also possible to
set a certain time limit for relocation between geographic
areas, which will be counted down on the Personal Unit
as well as the Parallel Unit. The Parallel Unit monitors
the movement of the Personal Unit and compares its ac-
tual position with the saved data of the predefined geo-
graphic areas. When the time limit for relocation has been
reached, the Personal Unit gives a notification by a light
signal or vibrations. The Parallel Unit also monitors ex-
ceeding of the time limit for relocation of the Personal
Unit between the pre-defined geographic areas and if the
limit is exceeded by a pre-set additional limit, it sends an
alarm signal. This functionality addresses another draw-
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back of the existing devices by actively notifying the Re-
ceiving Unit of the increased risk even in case that the
Personal Unit is disabled due to any reason.
[0022] The principal difference between this device
and the devices intended for guarding persons confined
to house arrest (see section Current status of technology
above) lies in unlimited movement of the monitored per-
son to a geographic area around a certain base unit. The
person is given freedom of movement that is monitored
by the Parallel Unit in relation to certain predefined geo-
graphic zones of unlimited number. Also the duration of
relocation between zones may be set at will. Movement
of the Personal Unit is not monitored only in relation
to the position of the Parallel Unit. The Parallel Unit
may be situated at any location; it is crucial to situate it
at a safe place with constant availability of wireless com-
munication. This is due to one of the purposes of the
Parallel Unit - to inform the Receiving Unit(s) of the status
of the Personal Unit even in case that the Personal Unit
or any of the Receiving Units is out of the reach of wireless
communication.

Receiving Unit:

[0023] The Receiving Unit is a device designed for
communication and particularly reception of messages
sent by the Parallel Unit and the Personal Unit. Receiving
Units are mostly various types of communicators or mo-
bile telephones, PCs or other computers, central emer-
gency stations. The Receiving Unit receives alarm sig-
nals sent by the Parallel Unit or the Personal Unit under
pre-defined conditions. The communication between the
Personal Unit and the Receiving Unit is wireless on var-
ious network frequencies, usually via the GSM network.

Control Unit:

[0024] The Control Unit is a device designed for acti-
vation and deactivation of the Personal Unit. Control
Units are mostly various types of communicators or mo-
bile telephones. The communication between the Per-
sonal Unit and the Control Unit is wireless on various
network frequencies, usually via the GSM network. The
Control Unit may simultaneously be used as a Receiving
Unit.

Functionalities of the Personal Unit:

[0025] The Personal Unit is equipped with a device for
communication with several other Receiving Units, e.g.
via a GSM module - for facilitation, we will assume that
the Personal Unit uses the GSM network for communi-
cation, but it may be equipped with one or more backup
signal sources and receivers providing for communica-
tion on different frequencies.
[0026] Communication can take place on several op-
tional levels - e.g. connection with the national emergen-
cy station being the top level, a private emergency station

the second level, a GSM telephone of the parents of the
monitored child, bodyguards, etc. being the third level,
etc. The lowest level may be informational, e.g. for noti-
fication that the monitored person has reached or left a
pre-defined geographic area. The Personal Unit sends
messages according to the set priorities. The number of
levels may be higher.
[0027] The Control Unit must be programmed prior to
utilisation. It is particularly important to assign the select-
ed telephone numbers to the individual connections lev-
els; it is possible to assign multiple numbers to a level.
The Personal Unit then sends messages from the top
level to the bottom level. The individual functionalities of
the Personal Unit are assigned the alarm communication
level upon the user’s discretion, e.g. as follows:

- alarm level 1: national emergency station (e.g. the
Police, etc.)

- alarm level 2: private emergency station (e.g. a pri-
vate agency)

- alarm level 3: tel. number of the parents, a nanny,
bodyguards, etc.

- alarm level 4: information SMS (e.g. alarm in case
of a change of temperature, heart rate, etc.)

- other fixed information messages (e.g. a SMS noti-
fying of low battery, departure from a predefined ge-
ographic area or arrival thereto, etc.)

[0028] A special communication level is the communi-
cation between the Personal Unit and the Control Unit
(as described below). It is necessary to set in the Per-
sonal Unit the number(s) of the device(s), e.g. GSM tel-
ephone, to activate and deactivate the Personal Unit.
Multiple telephone numbers may be set.
[0029] The Personal Unit may be programmed using
the built-in connector on the inner (inaccessible) side of
the Personal Unit case, or a secure Wi-Fi network, or
another transmission of parameters from the Control Unit
to the device (e.g. a SMS).
[0030] Programming of the Personal Unit must include
setting of the situations in which alarm is to be signalled
as well as the level assigned to the situations and the
method of communication with the Receiving Unit(s):

• Pressing of the "PANIC" button for a pre-defined time
(SMS always activated) (alarm always activated)

• Activation of the sensor of disruption of the Personal
Unit strap circuits
(SMS always activated) (alarm always activated)

• Loss of communication signal or repeated loss of
communication with the Parallel Unit (SMS always
activated) (activation of alarm recommended)

• Activation of the shock sensor when set parameters
are exceeded
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(optional SMS) (activation of alarm recommended)
• Activation of the temperature sensor when set pa-

rameters are exceeded
(optional SMS) (optional alarm)

• Activation of the heart rate sensor when set param-
eters are exceeded
(optional SMS) (optional alarm)

• Activation of the pressure sensor when set param-
eters are exceeded
(optional SMS) (optional alarm)

• Activation of the movement speed sensor when set
parameters are exceeded
(optional SMS) (optional alarm)

• Exceeding of the set duration of relocation between
pre-defined geographic areas
(optional SMS) (optional alarm)

[0031] Other parameters of Personal Unit settings:

• activation or deactivation of built-in siren in case of
alarm (silent or loud alarm).

• duration of depression of the "PANIC" button for rais-
ing alarm (from 0.5 to 4 seconds)

• setting of parameters of sensitivity of the shock sen-
sor for raising alarm

• setting of parameters of sensitivity of the heart rate
sensor for raising alarm

• setting of parameters (low and high) of sensitivity of
the temperature sensor for raising alarm

• setting of parameters (low and high) of sensitivity of
the pressure sensor for raising alarm

• setting of parameters of the movement speed sensor
in kph for raising alarm (e.g. from 10 kph or higher)

• Definition of one or multiple geographic areas (posi-
tion either by entering coordinates or transmission
from the Parallel Unit) and their size (e.g. diameter
in metres)

• Definition of the duration of relocation between pre-
defined geographic areas and the additional duration
after expiration of which alarm will be raised

• Mode of monitoring and the time interval for sending
information on the position of the Personal Unit to
the Parallel Unit

Parallel Unit:

[0032] The Parallel Unit is a device designed for stor-
age of data of the status and position of the Personal Unit
and for setting of the parameters of monitoring; usually
a static device located in a building, e.g. at the place of
residence of the monitored person and the controlling
person, place of work of the controlling person, a central
emergency station, etc. The Parallel Unit may be con-
nected to a PC for the purpose of visualisation of the
store data and for easy setting of the parameters of the
Personal Unit.
[0033] The equipment for monitoring and protection of
persons using a parallel unit offers two basic modes of

monitoring:

a) Standard security mode where the Personal Unit
sends a message only in a situation when alarm is
signalled. This mode of operation is less power con-
suming and offers longer monitoring period (longer
battery life) compared to the other mode.

[0034] The Personal Unit unilaterally communicates
with the Parallel Unit (signalling of alarm and sending of
a notification in case of low battery capacity or flat bat-
tery).

b) High security mode where the Personal Unit pro-
vides information about the monitored person
throughout the period when the Personal Unit is ac-
tivated. The Personal Unit send s information about
its status and position:

• In case that any of the situations defined for ris-
ing alarm occur

• In the intervals defined for communication with
the Parallel Unit (determined by a parameter)

• In case that the position is changed (adjustable
by a parameter)

• In case it receives a request for sending the cur-
rent status from the Parallel Unit

• In case it enters or leaves a predefined geo-
graphic area

[0035] In the high security mode, the Personal Unit
communicates with the Parallel Unit bilaterally in the "re-
quest-response" mode, or only sends to the Parallel Unit
the information about its position and parameters at the
given time (e.g. identification of the Personal Unit, its po-
sition, status (alarm, no alarm), status of communication
signal, battery status and information from the individual
sensors of the Personal Unit). The Parallel Unit receives
the information, stores it in the memory and can display
it on a PC screen. In case of (repeated) loss of commu-
nication between the Personal Unit and the Parallel Unit,
or another pre-defined situation, the Parallel Unit sends
a message to the Receiving Unit.
[0036] In case of alarm, the Parallel Unit can send the
information about the recent movement of the Personal
Unit, including additional information (status of signal,
battery, individual sensors, etc.) to higher communication
levels (e.g. the Police).
[0037] If communication between the Personal Unit
and the Parallel Unit is lost (or repeatedly lost according
to the settings), the Parallel Unit sends a message or an
alarm signal to the Receiving Unit.
[0038] The Personal Unit sends the information about
departure from a pre-defined geographic area (a secure
zone) to the Parallel Unit. This is when the duration of
relocation set in the parameter of the Personal Unit and
the Parallel Unit starts to count down. If the monitored
person does not return to the original pre-defined geo-
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graphic area or reach another pre-defined geographic
area within the set time, the Personal Unit may signal the
approaching alarm activation during the additional time
remaining before alarm activation on the display of the
Personal Unit or by an acoustic signal or vibration in the
set intervals. When a pre-defined geographic area (a se-
cure zone) has been reached, the Personal Unit will send
the respective information to the Parallel Unit and the
countdown of the time set for relocation between pre-
defined geographic areas or for return to the original pre-
defined area is deactivated.
[0039] The Parallel Unit also enables activation of a
Personal Unit’s acoustic converter, light source or source
of electromagnetic signal to facilitate finding of the Per-
sonal Unit.
[0040] Setting of the Parallel Unit (synchronised with
the Personal Unit):

• frequency of requests or interval of reporting of the
Personal Unit (e.g. from 20 seconds to 20 minutes)

• loss of signal, or repeated loss of signal for commu-
nication with the Personal Unit

• time limit for activation of alarm in case of a (repeat-
ed) loss of the signal of communication of the Per-
sonal Unit (e.g. communication after 2 minutes and
time of alarm raising after 3 minutes as of the lat
report from the Personal Unit)

• time limit for relocation between pre-defined geo-
graphic areas and the time of exceeding of the set
time limit for relocation (e.g. the time for relocation
between pre-defined geographic areas (secure
zones) is 15 minutes and the time of alarm activation
is 20 minutes after expiration in vain of the time limit
for relocation)

[0041] The existing equipment does not address se-
curity of monitored person with regard to the risk of dis-
ablement or hampering of the monitoring equipment at-
tached to the body of the monitored person. The equip-
ment for monitoring and protection of persons using the
main unit and the parallel unit addresses the problem.
[0042] The Personal Unit may not be deactivated or
switched off when attached to the monitored person,
which eliminates the danger of deactivation by the mon-
itored person or forced deactivation upon exertion of
pressure on the monitored person. Protection against this
type of deactivation is further improved by the sensors
of the Personal Unit, which automatically raise alarm
when certain parameters have been reached, particularly
physiological parameters like pressure, heart rate, tem-
perature. This brings the possibility to raise alarm even
before the device is deactivated e.g. by destruction
(physiological reactions of the monitored person in a
stress situation raise the alarm).
[0043] Nevertheless, the device particularly address-
es the situation when a component attached to the body
of the monitored person is disabled in danger (e.g. by a
signal jammer, wrapping in material eliminating the GSM

signal, devastation of the equipment by strong electrical
discharge) before the sensors evaluating physiological
parameters can be activated, or before the strap of the
Personal Unit is broken. In such a situation, alarm is
raised by the Parallel Unit. The Parallel Unit raises alarm
e.g. if the Personal Unit does not respond in pre-defined
intervals, or if the signal for communication of the Per-
sonal Unit is lost.
[0044] Principal benefits of the equipment include the
possibility to set pre-defined geographic areas (secure
zones) and a more intensive level of monitoring of the
person when relocating between pre-defined geographic
areas. There can be a lot of pre-defined geographic areas
(home, school, places of free time activities, health care
facilities, friends’, stores, etc.) giving the monitored per-
son adequate freedom while providing for higher level of
monitoring during relocation that represents a security
risk.

Description of drawings

[0045] The invention is described in detail by two draw-
ings. Fig. 1 presents the diagram of communication be-
tween the individual components of the multifunctional
wireless equipment for monitoring and protection of per-
sons, i.e. the Personal Unit (1), the Control Unit (2), the
Parallel Unit (3), and the Receiving Unit(s) (4) via the
transmitting network (5). Fig. 2 presents a diagram of
functioning of the multifunctional wireless equipment for
monitoring and protection of persons in pre-defined ge-
ographic areas (6), (7), (8) and (9), and during relocation
between such areas.

Example of application of invention

[0046] An example of application of the invention is
represented by utilisation thereof in monitoring of a child
on the way to school by parents. The Personal Unit (1)
is attached to the wrist or ankle of the monitored child so
that the strap is not too tight and uncomfortable, but not
too loose in order to render the inner charging and com-
munication connector inaccessible. For this purpose, the
strap of the Personal Unit (1) is one-time adjusted before
first use to fit the monitored person. The strap is locked
or otherwise secured to avoid undesired removal or at-
tack. The Personal Unit (1) must be charged in the charg-
ing unit and switched on before attaching to the monitored
person (if an on/off button is built in the case of the Per-
sonal Unit (1). The top side of the Personal Unit (1) fea-
tures indicators of activation, signal strength, battery sta-
tus and security mode.
[0047] The Personal Unit (1) is subsequently activated
by the Control Unit (2) (e.g. a GSM telephone), e.g. via
a SMS. At the same time, the SMS switches the mode
of monitoring from standard to high and vice versa. The
child is then monitored in the respective mode of moni-
toring on the way to school. When the child has returned
home, the Personal Unit (1) is first deactivated via the
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Control Unit (2) and then the strap of the Personal Unit
(1) is unlocked and unfastened. At this moment, the Per-
sonal Unit (1) can be switched off and put into the battery
charging unit.
[0048] Thanks to activation via the Control Unit (2), the
Personal Unit may be safely switched off remotely, e.g.
when a child attends a sports club where device would
be obstructive, so the parents can deactivate the device
upon verification with the coach by telephone. The child
will have a key, or the coach can have a spare key and
unlock the strap upon deactivation and remove the Per-
sonal Unit. After the sports activity has finished, the Per-
sonal Unit (1) is reattached, activation is requested by
telephone and the child may return home upon verifica-
tion of the status of the Personal Unit (activation indicat-
ed).
[0049] The functionality of defined geographic areas
may be used optionally. Entered in the device are coor-
dinates of one or several pre-defined geographic areas
(secure areas), e.g. home, school, grandparents or the
sports facility, and their sizes (e.g. the diameter of 100m
around the centre point of the defined geographic area),
which delimits e.g. he premises of the school. Also en-
tered is the maximum duration of relocation from one pre-
defined geographic area to any other, or of return to the
same pre-defined geographic area (e.g. 15 minutes) as
well as the time of tolerated exceeding of the time limit
for relocation (e.g. 5 minutes).
[0050] If a pre-defined geographic area (6) (50m from
the centre of home in this case) is departed from, the
status of departure from a pre-defined geographic area
(secure zone) is activated automatically and the Personal
Unit (1) as well as the Parallel Unit (3) starts counting
down the time (15 minutes in this case) that may be dis-
played on the display for information depending on the
type of the Personal Unit (1). When the boundary of any
other (or the same) pre-defined geographic area (50m
from the defined centre of the school (7) or the grand-
parents’ apartment or the sports facility or home) has
been reached, the countdown is deactivated, but all other
monitoring functions (the PANIC button, sensors of phys-
iological functions, etc.) remain active.
[0051] When the time limit for relocation (15 minutes
in this case) has been exceeded, the Personal Unit de-
pending on its settings or configuration can start sending
a short acoustic signal, vibrate or indicate on the display
that 5 minutes remain to raising of the alarm in this case.
In this situation, either the relocation is completed within
the remaining time, or verification by telephone with the
parents takes place. The parents either disable (reset or
extend) this function using the Control Unit (2), or alarm
is raised.
[0052] In case of an attempted assault or kidnapping
of the child, the following methods of alarm signal acti-
vation are applied:

- if possible, the child pushes the "PANIC" button
when under a threat;

- the child claps their hand or hits the aggressor or
punches a wall, the ground, etc. (to activate of shock
sensor); if the Personal Unit is attached to an ankle,
the child just stamps their foot on the ground;

- if the Personal Unit is subject to the attack and com-
munication between the Personal Unit and the Par-
allel Unit is lost, the Parallel Unit sends the alarm
signal;

- disruption of the circuits in the strap of the Personal
Unit;

- change of temperature (e.g. when the strap is re-
moved from the wrist or ankle otherwise than by
breaking of the circuits in the strap of the Personal
Unit, or when the child falls in cold water);

- change of heart rate (e.g. in case of stress caused
by an assault on the child);

- in case of exceeding of the set movement speed
(used when the person commonly walks and is kid-
napped by means of a car);

- in case of sophisticated kidnapping including cover-
age of the Personal Unit or the child with a signal
attenuating material, the communication between
the Personal Unit and the Parallel Unit is lost and
the Parallel Unit sends an alarm signal;

- exceeding of the time limit for return to a pre-defined
geographic area (secure zone).

[0053] In case of alarm, the signal or a data message
is sent to the Receiving Unit(s) (4) and all indicators of
the Personal Unit (1) are flashing and the piezoelectric
siren gives interrupted acoustic signal, as appropriate.

Industrial application

[0054] Protection of persons represents one of the
most serious problems of the current time. This does not
apply only to the high risk groups (businessmen, politi-
cians) whose nature of activities requires protection.
Rapidly growing trends are observed in increasing
number of assaults on children worldwide. Many thou-
sands of children go missing worldwide every year. It is
of utmost importance for investigation to minimise the
time from the criminal act to detection thereof and com-
mencement of investigation. The later the search for the
missing person is commenced, the lower the chance of
successful finding and prevention of traumatic shock of
the kidnapped person.
[0055] The equipment is intended for the general pub-
lic concerned about safety of their loved ones. This may
include a family with small children regularly attending
school or another activity. Relocation of children repre-
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sents the most dangerous situation with regard to the risk
of such acts.
[0056] However, the equipment may also be used by
a woman returning from work late in the evening or in-
volved in various free time activities (fitness, aerobics,
etc.)
[0057] The equipment may also be used for strictly pri-
vate purposes, e.g. for parental control of pubescent
youth.
[0058] Elderly people living alone, suffering from a
mental disease or tending to lose orientation represent
another target group. When such people are lost, every
minute counts, particularly in winter and search on a rel-
atively large area of recent presence is difficult. In this
case, the role of the monitoring entity may be played by
a healthcare facility, an agency or their children.
[0059] The device may also be used in nursing homes
and connected to the emergency station services by
medical personnel (activated either by a button or in case
of deterioration of health status - falling on the ground,
higher or lower temperature, heart rate, etc.)
[0060] A great advantage of the equipment is repre-
sented by the variability enabling adaptation of the func-
tionalities to the needs of a specific application.

Claims

1. Multifunctional wireless equipment for monitoring
and protection of persons, consisting of at least one
Personal Unit (1) to be attached to the body of the
monitored person by a lockable strap, at least one
Control Unit and at least one Receiving Unit, where
the Personal Unit (1) is equipped with built-in circuits
and sensors for analysis of the status of the moni-
tored person and/or a device for wireless communi-
cation with the Control Unit (2) and at least one Re-
ceiving Unit (4) for the purpose of sending a signal
or data information in pre-defined cases and/or
equipped with a backup signal source and receiver
working on wavelength or frequency different from
that of primary source and/or equipped with a GPS
module or another module for determination of the
geographic position and/or equipped with a module
for transmission of a telephone and/or data signal
for determination of the geographic position and/or
equipped with a movement speed sensor;
and also the Control Unit (2) is equipped with a de-
vice for wireless communication with the Personal
Unit (1), while the Control Unit (2) may be a Receiving
Unit (4) at the same time;
and the Receiving Unit (4) is equipped with a device
for wireless communication with the Personal Unit
(1) and the Parallel Unit (3), characterised by also
comprising at least one Parallel Unit (3) equipped
with a device for wireless communication with at
least one Personal Unit (1), at least one Control Unit
(2) and at least one Receiving Unit (4) and for send-

ing a signal or data information to at least one Re-
ceiving Unit (4) independently on wireless commu-
nication between at least one Personal Unit (1) and
at least one Receiving Unit (4); the Parallel Unit (3)
is also equipped with a device for setting and eval-
uation of the status and position of at least one Per-
sonal Unit (1), equipment for storage of data of the
status and position of at least one Personal Unit (1)
and possibly with equipment for visualisation of
stored data and for easy possibility to set parameters
of at least one Personal Unit (1);
the Personal Unit (1), the Control Unit (2), the Parallel
Unit (3) and the Receiving Unit (4) are wireless units
for mutual wireless communication by sending a sig-
nal or data information in pre-defined time intervals,
in case of outage of connection with the Personal
Unit (1) and/or exceeding of the pre-defined and
monitored parameters of the Personal Unit (1) and/or
changes of the position and status of the Personal
Unit (1).

2. Equipment as per Claim 1 characterised by the Per-
sonal Unit (1) being equipped with a heart rate sensor
and/or equipped with a blood pressure sensor and/or
equipped with a sensor of disruption of the circuits
of the Personal Unit and/or equipped with a sensor
monitoring the capacity of the power source and/or
equipped with a built-in PANIC button for manual
activation of the alarm signal and/or equipped with
a shock sensor and/or equipped with an acoustic
converter and/or equipped with a light source and/or
equipped with a source of electromagnetic signal.

3. Equipment as per Claim 1 characterised by pre-
definition of geographic areas of secure zones of pro-
tection in the GPS system as zones determined by
distance from a point defined by GPS coordinates.

4. Equipment as per Claim 1 characterised by pre-
definition of geographic areas of secure zones as
Wi-Fi zones.

5. Mode of operation of the multifunctional wireless
equipment for monitoring and protection of persons
as per any of the Claims 1 to 4, characterised by
the Parallel Unit (3) sending a signal or data infor-
mation to Receiving Unit(s) (4) in case of outage of
connection with the Personal Unit (1) or exceeding
of the monitored parameters of the Personal Unit (1);
if the Personal Unit (1) leaves pre-defined geograph-
ic areas, the Parallel Unit (3) sends a signal or data
information to the Receiving Unit(s) (4) in case of
exceeding of the time limit set for return of the Per-
sonal Unit (1) to a pre-defined geographic area; the
Control Unit (2) activates or deactivates the Personal
Unit (1), while the Control Unit (2) may also be a
Receiving Unit (4) at the same time.
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6. Mode of operation of the multifunctional wireless
equipment for monitoring and protection of persons
as per Claim 5, characterised by the Parallel Unit
(3) being able to activate an acoustic converter on
the Personal Unit (1) and/or being able to activate a
light source on the Personal Unit (1) and/or being
able to activate a source of electromagnetic signal
on the Personal Unit (1).
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