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Description
Description of the field of the invention

[0001] The invention relates to monitoring the condi-
tion of people, in particular a remote monitoring of the
condition and activity of employees, using a system of
distributed location markers and an electronic device car-
ried by an individual.

Prior Art

[0002] The need to monitor different types of people
or individuals, in particular to monitor employees in the
context of the duties entrusted to them, taking into ac-
count their location and involvement in a given period, is
the result of observation of employees:

a) Working in groups in a work environment, where
it is not possible to directly evaluate the tasks en-
trusted to a person or it requires time and using ad-
ditional resources, including people - e.g. aconstruc-
tion team, a gas station or supermarket or restaurant
team, factory crew

b) Working individually in a work environment, where
it is not possible to directly evaluate the tasks en-
trusted to a person or it requires time and using ad-
ditional resources, including people - for example -
cleaning company employee at the hotel, security
guard at the construction site.

[0003] Often employees of construction, production or
service companies perform their tasks in places where
itis not possible of observe them, in a continuous manner,
often in groups responsible for the joint performance of
the task. In such cases determining if a given employee
is really performing its duties and if and how long he stays
at the place where he should perform his duties, is val-
uable information for the person assessing the quality of
work of a given employee.

[0004] The issues raised concern, therefore, all those
employees who perform physical work or such that in-
volves a change of location as part of their duties. The
need for analysis and optimization of processes affecting
the cost of labour will grow due to several factors:

a. Rising wage costs - increasing employee expec-
tations;

b. Increasing costs related to wages, directly propor-
tionally increasing along with an increase in wages
and salaries;

c. Increasing alternative costs resulting from rising
labour costs;

d. In the case of non-compliance with health and
safety - costs of removing the effects of undesired
or unforeseen events and costs of random events.

[0005] A case of a Polish discounter is known, which
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ordered employees to wear devices recording the work
of the heart using the Holter method. The data thus ob-
tained could then be used to draw conclusions about the
activity of employees, in particular their physical activity
during the day, which in turn could reflect the perform-
ance of duties by employees, the degree of involvement
in work, etc. The example cited, however raised contro-
versy regarding the potential threatening of employees’
personal rights in connection with which the project was
interrupted - clearly shows interest in the subject and an
appropriate business need on the part of employers, not
only in the commercial chain industry, but in many differ-
entindustries, including security, construction, transport,
medical care, elderly or children agencies, hotels, etc.
[0006] Various types of devices and systems for mon-
itoring the location and the physical condition of the per-
sons wearing electronic devices are known in the prior
art . For example, a system known as Endomondo is
commonly known, which uses a smartphone carried by
a person during physical activity. Thanks to the sensors
in the phone, such as GPS and accelerometer, it is pos-
sible, e.g. to record the runner’s route, speed of the run
along the entire route as well as to detect temporary max-
imum/minimum speed, as well as to count steps. Based
on this data, a computer program is able to calculate,
among others, the predicted amount of calories burned,
which is particularly useful for people on a diet. Unfortu-
nately, the use of the phone may not be suitable for in-
dustrial applications, to monitor the activity of employees,
as such applications usually require a good cellular
range, and the phone consumes more energy during this
mode of operation than in a standby mode, so there is a
risk that the use of Endomondo and smartphone appli-
cations to monitor the status of employees would be sig-
nificantly limited in time.

[0007] There are also smartwatch devices that, due to
the forearm mounting, can measure the user’s pulse or
even blood pressure, which, e.g. transmitted to a smart-
phone on aregular basis, enable a more comprehensive
collection of information about the health status of the
user and the nature of physical activity. Such devices
are, however, complicated and therefore expensive and
usually have a touch screen, etc. - such devices are not
suitable for use on an industrial scale and for a large
number of employees, due to their uneconomicality and
insufficient durability.

[0008] Similarly to smartwatches, the priorart , e.g. the
application US20180025605A1, discloses a bracelet that
has a built-in GPS module and is primarily used to quickly
find lost people, especially children. However, this type
of solution will not help in collecting information about
people who are beyond the reach of the cellular network
or GPS signal, making the device inappropriate for use,
e.g. in factories.

[0009] On the other hand, the application
CA2717866A1 discloses a system for monitoring individ-
uals in which arranged beacons are used (small devices
using, e.g. Bluetooth protocol to send their ID number in
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the immediate vicinity), while a monitored individual
wears a device that records the presence of a given bea-
con, and then it is able to wirelessly send information
about the location of the individual to the central office
(i.e. the collected beacons’ ID along with the time mark,
indicating that it has found a given beacon in the given
time). This solution, however, does not provide for reg-
istration of the health condition or form of physical activity
of a person wearing a device cooperating with beacons.

Technical problem and object of the invention

[0010] The existing employee monitoring systems boil
down to video monitoring only, which means that in order
to get any data about work performed by a human being,
one should always look at his work. This matter is be-
coming significantly complicated if we have more than
one person to watch. It is not difficult to imagine a group
of five construction workers performing a task related to
the construction of a house, where one of the workers
has a tendency to abuse alcohol. It can be assumed that
if one worker abuses alcohol, then:

- willbe less productive than others (and therefore will
receive the same pay despite the lack of work, will
worsen the work of the whole team, who will see that
this behaviour takes place)

- can create a threat with his behaviour or some omis-
sion (it is possible that this worker being under the
influence of alcohol will not turn off the device when
leaving the workplace, which may in extreme cases
result in overheating the device and causing a fire).

[0011] Inview of the above, there is a need for systems
and methods that would enable the use of low-cost and
simple devices to monitor the status of employees, both
in large industrial plants and in less extensive workplac-
es, in order to respond quickly to health and life hazards,
but also to evaluate the behaviour of employees during
the working day.

[0012] The described need can be effectively satisfied
by using the present invention.

[0013] Theinvention relates to a method of monitoring
the condition of people, implemented in a system com-
prising a central server and devices carried by individu-
als, where devices carried by individuals have power
means, logic system, memory, accelerator, preferably
multi-axis, and a housing characterized in that they in-
clude the following steps:

a. measurement of the acceleration of the part of the
human body on which the device is carried by an
individual by means of an accelerometer;

b. recording the results of this measurement by
means of the logic system in the memory of the de-
vice carried by man;

c. sending data stored in the device’s memory from
the device carried by a man to the central server;

10

15

20

25

30

35

40

45

50

55

d. analysing the data referred to in step c, especially
performed by the central server, in terms of detecting
occurring anomalies, in particular periods with ac-
celerations lower or higher than expected or without
any registered accelerations, preferably by compar-
ing them with reference data.

[0014] Preferably, the system further comprises one
or more beacons dividing the physical space into zones,
wherein the device carried by an individual has means
to communicate with the beacons and to record the time
and identifier of said beacons in the range of which there
is the device carried by an individual, wherein

the memory of the device carried by an individual, records
the time and the identifier of the beacon, with which the
device carried by an individual communicated;

data related to the time and identifier of the beacon with
which the device carried by an individual communicated
is sent to the central server,

data related to the time and identifiers of the beacons
with which the device carried by an individual communi-
cated is analysed, to detect anomalies, in particular long-
er and shorter than expected periods of presence in a
particular zone, as well as presence of an individual in a
zone in which they should not be present.

[0015] Preferably, the system further comprises
means for wireless communication, preferably of WiFi,
Bluetooth or BLE type, in particular routers or signal am-
plifiers connected to the central server, wherein the de-
vice carried by an individual has means for wireless com-
munication with means for wireless communication, pref-
erably of WiFi, Bluetooth or BLE type, wherein

the device carried by an individual sends wireless data
to the central server;

the data sent from the device carried by an individual is
analysed to detect anomalies.

[0016] Preferably, the device carried by an individual
is used having an additional magnetometer, for detecting
the setting of the device carried by an individual relative
to the earth’s magnetic field, wherein

the data concerning the position of an individual relative
to the earth’s magnetic field measured with said magne-
tometer is recorded in the memory of the device carried
by the user,

these data is analysed for the anomaly of the individual
position.

[0017] Preferably, the logicis used included in adevice
carried by anindividual and/or a central server containing
a set of predefined ranges of value of qualities measured
by a device carried by anindividual, in particular respond-
ing to threat situations, especially accelerations, upon
detection of which the central server generates alarm
information.

[0018] Preferably, the device carried by an individual
is used having an additional thermometer, wherein

the temperature of body or human environment
measured with said thermometer is recorded,
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said data is analysed for anomalies regarding meas-
ured body or human environment temperatures.

[0019] Preferably, the device carried by an individual
is used having an additional pressure sensor, wherein
the ambient pressure, blood pressure and/or human
pulse measured with said sensor are recorded in the de-
vice’s memory,

said data is analysed for anomalies regarding measured
ambient pressure, blood pressure and/or human pulse.
[0020] Preferably, the device carried by an individual
is used having an additional microphone and loudspeak-
er and a user interface, preferably in the form of a button,
where the logic system of the device is capable of
processing voice conversations by means of the wireless
communication elements present in the device, where
the user interface can, preferably, be initiated or ended
by the voice call, wherein

if an anomaly is detected that could indicate a hazardous
situation as a result of data analysis in any of the meas-
urements sent to the central server by the device carried
by an individual, a voice call is initiated with a person in
whom the possible threat has been detected .

[0021] Preferably, the condition of people being em-
ployees is monitored, in particular store employees,
warehouse employees, security guards, rehabilitators,
elderly guardians, policemen, factory workers, especially
with belt production lines.

[0022] The invention also relates to a system for mon-
itoring the condition of people for implementing a method
for monitoring the condition of people according to any
one of the preceding claims, characterized in that

a. at least one device carried by an individual, com-
prising power means, logic system, memory, accel-
erator, preferably multi-axis, and a housing

b. a central server, preferably a computer, having
means to retrieve data from a device carried by an
individual,

wherein the device carried by an individual is capable of
record the data by the sensors that are part of the device
carried by an individual, in particular the accelerometer,
and

the central server is capable of analysing data retrieved
from the device carried by an individual, in particular by
comparing it with reference data to detect anomalies and
further disclose information about the occurrence and
nature of the anomaly detected.

[0023] Preferably, the system further comprises one
or more beacons dividing the physical space into zones,
wherein the device carried by an individual has means
to communicate with the beacons and to record the time
and identifier of said beacons in the range of which there
is device carried by an individual.

[0024] Preferably, the system further comprises
means for wireless communication, preferably of WiFi,
Bluetooth or BLE type, in particular routers or signal am-
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plifiers connected to the central server, wherein the de-
vice carried by an individual has means for wireless com-
munication with means for wireless communication, pref-
erably of WiFi, Bluetooth or BLE type.

[0025] Preferably, the device carried by an individual
additionally has one or more of the following devices: a
magnetometer for detecting the setting of the device car-
ried by an individual relative to the earth’s magnetic field;
a thermometer for measuring of temperature of body or
human environment; pressure sensor for measuring the
ambient pressure, human pulse and/or blood pressure;
microphone and loudspeaker and a user interface, pref-
erably in the form of a button, where the logic system of
the device is capable of processing voice conversations
using the wireless communication elements present in
the device, where the user interface can preferably be
initiated or ended by the voice call.

[0026] Preferably,thelogicsystemincluded inadevice
carried by an individual and/or a central server contain a
set of predefined ranges of value of qualities measured
by a device carried by an individual, in particular respond-
ing to threat situations, especially accelerations, upon
detection of which the central server may generate alarm
information.

[0027] Preferably, the device carried by an individual
has a substantially cuboidal housing and has seven but-
tons, of which:

- six buttons (5, 25) are placed in two groups of three
placed in one line of the buttons (5, 25), near and
along the two shorter opposite edges of the front
surface ofthe housing (1, 21) of the device, atregular
intervals, wherein the middle buttons in each group
of buttons (5, 25) being at the same distance from
the longer opposite edges of the front surface of the
housing (1, 21) of the device

- the control button (6, 26) is placed on the front sur-
face of the housing (1, 21) at the symmetry centre
of the rectangle defined by the shorter side wall of
the housing (1, 21) and the adjacent halves of the
longer side walls of the housing (1, 21),

wherein the buttons (5, 25) resist pressing against an
equivalent mass force of 150 g to 500 g, preferably 300 g,
the signalling diode (3, 23) is placed in the symmetry
centre of the rectangle defined by the leftlonger side wall
of the housing (1, 21) and the adjacent halves of the
shorter side walls of the housing (1, 21).

Description of drawings

[0028] The invention will now be described in greater
detail in preferred embodiments, with references to the
attached drawings, in which:

Fig. 1 shows an embodiment of the device with a
button arrangement at the front of the device hous-

ing,
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Fig. 2 shows another embodiment of the device with
a button arrangement on the perimeter of the hous-
ing, and

Fig. 3 shows an example diagram of the system for
monitoring the condition of people.

Preferred embodiments

[0029] The embodiment of the invention described be-
low relates to a method and system for wireless monitor-
ing of employees, where the main aspects which the em-
ployer would like to pay attention to are:

1. Monitoring "the involvement" of the employees in
performed duties and their suitability to perform a
said range of activities based on "physical activity"
of employees in the performance of a given type of
tasks - by comparing the reference case (e.g. opti-
mal) with the measured one.

2. Monitoring of the exemplary zones in which indi-
vidual employees are present at a given time in a
given type of work:

a. The restaurant (consumption room, hall, re-
ception, kitchen, warehouse)

b. Shop (sales hall, facilities, supply zone, social
zone)

c. Gas station (cash register, commercial and
catering part, distributors, deliveries)

d. Office building (floor X, surface Y)

e. Hotel (X room, Y floor, lobby, kitchen, ware-
house and social part, corridor Z)

f. Section of the construction of a linear structure
being carried out, e.g. a highway (kilometre
XYZ)

g. Hazardous waste treatment plant (ABC zone,
safe, danger zone)

[0030] In order to ensure the monitoring of employees
in the manner described above (or analogous, for work-
places not mentioned above), it is necessary to prepare
technical means and combine them into a system that
will be able to implement the method according to the
invention.

[0031] First, it is necessary to provide a device that
would be carried by an individual, i.e. a person being
monitored, and which device would act as a sensor. Such
a device may preferably have:

- an accelerator, preferably multi-axis one,
- magnetometer,
- elements for wireless communication, preferably

WiFiand according to various types of Bluetooth pro-
tocols,
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- elements for communication with beacons,
- solid housing,

- thermometer,

- pressure sensor,

- loudspeaker and microphone,

- one or a few buttons,

- location module, e.g. GPS or using the GSM net-
work,

- internal power supply and possibly charging module,

- logic system controlling the components of the de-
vice.

[0032] Inadditiontothe device carried by anindividual,
it is necessary to provide auxiliary devices, which can
include:

- beacons,

- routers and other devices for communication/inter-
mediation in wireless communication, at least one
of which is connected to the Internet or local area
network,

- central server, e.g. a computer with access to the
Internet or local area network,

- cameras,
- loudspeakers and microphones,
- drones.

[0033] The role of beacons, or relatively simple devic-
es, emitting a wireless signal containing the identifier (ID)
of a given beacon in theirimmediate vicinity, is the mark-
ing of zones in space, e.g. work zones. A person with a
device capable of reading the beacon ID and sending
this information, e.g. via a WiFi network to the central
server, is registered as one that appeared in the given
environment. Forexample, a device for a person cleaning
the hotel entering the floor Y - records the beacon ID
placed at the entrance to the floor Y, and then - when
that person enters the room X - records the beacon ID
placed at the entrance to the room X, then registers the
beacon ID by room X again when the person finished
cleaning room X and comes out of it. Another example
is a set of beacons placed in an industrial plant, with
numerous machines (e.g. lathes) and a canteen. If an
employee approaches a lathe at which he should perform
the ordered work, the device carried by an individual reg-



9 EP 3 537 351 A1 10

isters the beacon ID placed near the lathe. When the
employee then goes on a break, the beacon ID will be
registered at the entrance to the canteen. When the em-
ployee returns to the workplace, the beacon ID placed
at the entrance to the canteen and at the work station,
e.g. at the lathe, should be recorded in sequence.
[0034] There are many possibilities to deploy beacons
in the area where the work is done, and the simplicity of
beacons is to be able to secure such beacons in a lot of
places at a low cost, thus obtaining comprehensive
knowledge about the time employees stay in the zones.
Moreover, minimizing the beacon function can also be
used to mount them in places where it would be difficult
or inadvisable to communicate with the central server via
wired or wireless connections. Employees, in turn, move
around the workplace, so ID ofbeacons securedin places
with limited communication with the rest of the system
can be recorded in a device carried by an individual and
sent to a central server, e.g. at the first opportunity, when
an employee enters the range of the company’s WiFi
network.

[0035] Another preferred effect of using beacons is the
ability to collect data on, e.g. the speed and direction in
which the employee moves. For example, if two beacons
are mounted on both sides of the door, the device carried
by an individual will first register the ID of one of these
beacons, and then the second one - one can find out in
which direction the employee is going through such a
door. When mounting several beacons along the corridor
in the factory hall, based on the time of recording the ID
of subsequent beacons, it is possible to calculate the
speed of the individual movementand, e.g., verify wheth-
er the employee goes at the normal pace or runs despite
a clear ban on running in the factory hall.

[0036] Another information that can be obtained with
the help of beacons is the time spent in a given zone.
For example, if an employee operates a lathe and ac-
cording to the work schedule and health and safety reg-
ulations should go on a 10-minute break every 60 min-
utes, the central server should record the beacons ID at
the lathe and, e.g. the canteen at more or less such in-
tervals. If, however, the ID of the beacon is first recorded
by the lathe, after the hour of the beacon by the canteen
and after two hours the beacon’s ID is registered again
by the lathe, this may indicate a much longer break at
work - which may be caused by laziness or worse health
condition - in each case, the supervisor would want to
find out and talk with the employee to explain his behav-
iour. On the other hand, when after starting work by the
example employee discussed above and recording the
beacon ID by the lathe at the beginning of the day - there
is no registration of the beacon ID by the canteen for 8
hours - this may indicate that a given person has too
much work, which in turn could also require intervention
of the supervisor, so that the overworked employee’s
health did not get worse and as a result of fatigue did not
cause an accident or had an accident.

[0037] On the other hand, routers and other devices
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for wireless communication or ordinary signal transmis-
sion are used to allow, when placed in the work area, to
transfer the data from devices carried by employees to
the central server. There are many different configura-
tions possible, i.e. exemplary routers can cover the entire
work area (performing continuous monitoring, e.g. in
workplaces particularly exposed to danger) or can be
placed only at the entrances to the work area (to collect
information from the whole day, e.g. in places with alower
risk of accident or in places where the presence of a
wireless network is undesirable due to possible interfer-
ence of operating devices, etc.).

[0038] The central server is preferably a computer with
access to the Internet or a local network that collects
information sent by devices carried by employees and
has software for analysing this information - e.g. com-
paring reference results and results recorded by devices
carried by employees. Such software on the central serv-
er can then generate messages for people supervising
the work of employees, whether the work was according
to the expected scheme or maybe there were anomalies
that may require explanation.

[0039] In turn, cameras, loudspeakers and micro-
phones can be used as additional tools for monitoring
employees, where their use (e.g. directing the camerain
agivendirection, calling a specific person through a loud-
speaker to transmit information via a microphone, etc.)
can be initiated from the central server after detecting
anomalies in human behaviour, based on information
sentby the device carried by an individual. Drones (flying,
riding or even flying under or on the surface of the water)
can be used for a similar purpose, in particularly large
areas of work, e.g. on construction sites, bridges, etc.,
where installation of cameras, loudspeakers may be lim-
ited and it may be necessary to quickly find a given per-
son.

[0040] The device carried by an individual may have a
form suitable for a given profession, e.g. if it is an em-
ployee who has a pocket in his outfit - it may be a device
that fits in such a pocket. If the employee does not have
the pockets or it is inadvisable to have such a device in
the pockets - it may have own elements (housing ele-
ments) or additional (e.g. pouch, detachable straps, vel-
cro) that will allow the device to be attached to a man’s
clothing or belt. In yet another configuration (e.g., when
the device would collect information about the human
pulse) it would be beneficial if the device was attached
tothe human body, e.g. to the hand or leg (i.e., the device
would have a form similar to a wristband or watch). More-
over, it is preferred that the device may remain on the
premises of the workplace (e.g. to prevent employees
from interfering with the internal components of the de-
vice), i.e. any possible means of securing the device to
the clothes or human body enable putting down the de-
vice after the work has been completed.

[0041] An important element of the device carried by
an individual is the accelerometer, preferably multi-axis
one, which will enable continuous measurement of the
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acceleration of the part of the human body by which the
device carried by an individual will be. Acceleration
measurements, in particular in many axes, can provide
a lot of information about the human condition - e.g. a
complete lack of detected accelerations can indicate that
an employee lost consciousness or fell asleep; regular
and moderate (i.e. in the expected range) acceleration
may be indicative of a regular work of a given person
(e.g. a bricklayer or a person operating a lathe); sudden
accelerations above the expected level may indicate a
rush, quarrels, a fight, an epilepsy attack, and when they
occur one at a time - about collision, fall from height or
other sudden event. Using an accelerometer, as re-
quired, the device can be programmed to collect infor-
mation continuously (thus creating a database of accel-
erations from the entire working day) or only when the
accelerometer’s readings go beyond previously as-
sumed values (registering only anomalies in human be-
haviour).

[0042] Thenextpreferred elementofthe device carried
by an individual is the magnetometer, which in particular
in the case of people working in places where the Earth’s
magnetic field is detectable, can give information about
which direction the employee is turned at the moment.
In addition to the Earth’s magnetic field, itis also possible,
in addition to the magnetic field in a device carried by an
individual, to install magnetic markers at the workplace,
which would be detected by the magnetometer, also
serving the purpose of determining the direction of hu-
man turning or movement. This can be particularly pre-
ferred in cases where the workplace has access only
from one side (e.g. a drafting table, desk placed next to
the wall, cash register in the store, etc.) and the employee
often turns around for a long time (i.e. stops working).
While obtaining information about the direction of turning
of a person at a given moment could be difficult using
only accelerometers and beacons, the magnetometer is
suitable for this purpose. Moreover, if a person moves,
e.g. around the construction site, but goes backwards -
can be particularly exposed to danger (protruding parts,
passing vehicles, etc.) - the magnetometer readings for
the turn can be helpful to detect people who have bad
habits and instruct them about the need for more atten-
tion.

[0043] Another, almost essential element of the device
carried by man, are means for wireless communication,
e.g. via WiFi or various types of Bluetooth protocols.
Thanks to such measures, a device carried by a human
can send information to the central server during the
working day. It is possible to use a device that does not
have means for wireless communication and information
from the work day would be transmitted, e.g. by connect-
ing the device to a central server via a cable - such de-
vices to be carried by employees can be particularly pre-
ferred in workplaces where wireless networks are not
recommended. However, many establishments and
workplaces do not have such limitations, which in the
vast majority of cases makes it beneficial for a human-
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carried device to have the means to communicate in such
a way as to be able to send information to the central
server on a daily basis and enable quick detection of
anomalies in the workplace. employees’ behaviour and
quick reaction of supervisors.

[0044] Anotherimportant element of the device carried
by man is the means of communication with the beacons,
i.e. enabling the reading and registration of the beacons’
ID, near which the employee will be found. Depending
on the type of beacons used, the aforementioned means
of wireless communication (e.g. WiFi or Bluetooth) may
serve this purpose, but they may also be other commu-
nication modules, adapted, e.g., only for communication
with beacons.

[0045] The device tobe carried by anindividual, having
at least the elements discussed above, needs a logic
system which, according to pre-defined procedural pro-
tocols in its memory, would coordinate the operation of
device components and communication with external el-
ements, such as beacons or a wireless network present
in the workplace. Extensive memory recording measure-
ments from the device’s sensors may turn out to an im-
portant element of the logic system, in particular if the
device would not send or delete the measurement results
on a regular basis, but collect data throughout the day
and transfer them to the central server only after com-
pletion of work. Depending on the amount of all elements
of the device carried by an individual and the desired
possible interaction with the device (i.e. whether the de-
vice only collects data and has no user interface in any
form or has buttons, microphone and speaker and can
be used as a device for voice communication) the logic
system can be simple or more complicated and with more
possibilities.

[0046] Another essential element of the device carried
by an individual is the internal supply module of the de-
vice, preferably in the form of an accumulator. Such a
supply module should enable the device to operate for
at least the scheduled duration of work in one day, e.g.
for eight hours or more - to reduce the number of device
charging cycles, which cycles can shorten the lifetime
and performance of e.g. the accumulator. In order to
charge the device, many solutions are possible - the pow-
er module can be removable, it can be charged by con-
necting the power supply to the device or it can be
charged wirelessly. Individual places of use of the device
carried by an individual may enforce specific construc-
tions, e.g. a worker exposed to frequent contact with wa-
ter or working in an environment where there are fumes
or fine dust should use a device protected against such
factors and may preferably have a wireless charging
module (with tight housing).

[0047] The housing of the device carried by an individ-
ual is preferably solid and made so as to effectively pro-
tect the elements inside the device. It can be made of
plastic, metal, rubber, composites, natural leather, etc.
or a combination of such materials. Taking into account
the workplace, other requirements may be set for the
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housing, i.e. for people working outdoors during the day,
exposed to long-lasting sunlight, a metal housing may
not be suitable - it may overheat and cause burns (e.g.
devices carried on the hand). On the other hand, for peo-
ple working in an environment where there is a lot of
moisture, housings made of natural leather (which could
eventually be soaked) may be unsuitable. A person
skilled in the art would be able to choose the right housing
for use in a given work environment, wherein plastic
housings appear to be most preferred, e.g. locally cov-
ered with a rubber layer. Another aspect of the housing
is the way it is closed/opened - the housing of devices
that have replaceable batteries should have opening/re-
movable elements (enabling access to the battery), and
the housing of devices such as those charged wirelessly
for people working in an environment exposed to water
should be sealed, closed, e.g. with snaps or screwed.
[0048] Due to the possibility of using the invention in
many branches of industry, it may be preferred to collect
other human data, which data may sometimes be con-
sidered too personal, i.e. regarding the current health
condition - e.g. body temperature, heart rate or blood
pressure. However, for professional groups in which
there is a relatively high risk of dangerous situations (e.g.
miners, security guards) or for people working outside in
winter (who may suffer from frostbite), collecting such
data may prove beneficial (through faster detection of
e.g. frostbite, anomalies in the heart rhythm, etc.) to be
able to react quickly. Therefore, the used device carried
by an individual, if it had e.g. a form of the band carried
on the forearm in direct contact with the skin, may also
have, e.g. a thermometer or pressure sensor measuring
these parameters of the human body. In another possible
configuration, a pressure sensor or thermometer can be
used to detect other environmental anomalies, e.g. when
measuring ambient pressure, violent pressure spikes or
temperatures indicative of an explosion, fire, etc. can be
detected.

[0049] In particularly sophisticated configurations of
the device carried by an individual, it is also possible to
put a loudspeaker and a microphone in the device that
would allow the supervisor's voice to interact with the
employee.

[0050] Most elements of the device carried by an indi-
vidual work in a predefined and preprogrammed way
(e.g. whether measurements are registered continuous-
ly, or only anomalies are recorded) and do not have to
require interference of the person - as a result, the device
carried by an individual may not have a user interface
(e.g.inthe form of buttons) and have a relatively compact
housing. However, if a microphone and a loudspeaker is
used, it may be preferred to use, e.g. a button initiat-
ing/ending the call. Also in the case of devices for security
guards patrolling large objects, it may be preferred to use
the interface e.g. in the form of a buzzer, light and/or a
button that would call the security guard to contact the
control panel (e.g. to verify the reason for the security
guard’s longer immobility). The user interface can there-
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fore be a part of the device carried by an individual (e.g.
in the form of a button, buzzer, LED diode, etc.), but in
other cases such an interface may be unnecessary and
therefore not present (the device may be a specific "black
box").

[0051] In the case of applying the invention to people
working in a large space, in which it would be difficult to
use beacons to mark the places (e.g. a person patrolling
a large water body on a boat), it may be preferred if the
device carried by an individual had a location module,
e.g. aform of a GPS module or a module using the GSM
network. In the case of a device connecting to the GSM
network it would also be possible to communicate with
the server using data transmission via the GSM network.
In turn, for devices dedicated for employees who work in
industrial halls where beacons will be installed - such
GPS or GSM modules can be completely unnecessary.
[0052] It may also be preferred for the device carried
by an individual to have a user interface with more than
one button. According to the Polish patent application P-
424823 of March 3, 2018 whose priority the current ap-
plication uses, the structure of the housing being part of
the band has proven particularly preferred. In such a pre-
ferred embodiment, shown in Fig. 1 and fig. 2 the device
carried by an individual is in the form of a substantially
cuboidal housing with a strap, e.g. for a forearm attach-
ment, where there are seven buttons on the case, of
which:

- six buttons 5, 25 are placed in two groups of three
placedin one line of the buttons 5, 25, near and along
the two shorter opposite edges of the front surface
ofthe housing 1, 21 of the device, atregularintervals,
wherein the middle buttons in each group of buttons
5, 25 being at the same distance from the longer
opposite edges of the front surface of the housing 1,
21 of the device

- the control button 6, 26 is placed on the front surface
of the housing 1, 21 at the symmetry centre of the
rectangle defined by the shorter side wall of the hous-
ing 1, 21 and the adjacent halves of the longer side
walls of the housing 1, 21, wherein the buttons 5, 25
resist pressing against an equivalent mass force of
150 g to 500 g, preferably 300 g,

- the signalling diode 3, 23 is placed in the symmetry
centre of the rectangle defined by the left longer side
wall of the housing 1, 21 and the adjacent halves of
the shorter side walls of the housing 1, 21.

[0053] In a preferred embodiment, the buttons 5, 25
protrude above the surface of the housing 1, 21 less than
1 mm, preferably less than 0.2 mm, most preferably do
not protrude above the surface of the housing 1, 21, and
the control button 6, 26 protrudes above the surface
housing 1 to 3 mm, preferably 2 mm.

[0054] With reference to the above description, it is



15 EP 3 537 351 A1 16

clear that the invention uses some kind of devices (bea-
cons, means of wireless communication, server and de-
vices carried by employees) and is not limited to only one
configuration. Moreover, the invention relates to a meth-
od of monitoring employees during work, where the work-
ing environment is suitably adapted (i.e. a server and
devices to be carried by employees is provided and con-
figured accordingly, since additional wireless means and
beacons are preferred, but are not required for all possi-
ble fields of application) and employees carry devices
that collect information on the behaviour of employees
during the day (in which zone they are, how intensively
they work, whether they move calmly or run, how much
time they spend in a given zone), from which during the
day or later (e.g. at the end of the day, after handing over
the device carried by the supervisor) the data is sent to
the central server, which analyses the collected data (e.g.
detecting anomalies and comparing these anomalies
with probable causes/events/behaviours).

[0055] Fig. 3 schematically shows the workplace and
key elements of the system for monitoring the condition
of people. Symbolic designations of the beacons, that
send a signal in a narrow area below each other are vis-
ible, although this is not the only possible realization and
you can place beacons around the floor (to send a signal
in the upward direction, e.g.) or e.g. in the walls (to send
signalfromthe side). Beacons are located in several plac-
es - at the exit/entrance to the workplace, at workplaces
(marked with keys), at the exit to the factory canteen and
at the factory canteen. This arrangement of beacons pro-
vides the possibility of precisely defining the area in which
the employee is present (by registering by the employee
the ID of the particular beacon being carried by the em-
ployee at a given moment). Moreover, information about
the employee’s location, when outside of the workplace,
can be collected using the satellites and the GPS module
of the device carried by the employee. Fig. 3 shows this
through a continuous line connecting the satellite with
the employee (meaning effective communication) and a
continuous line that passes into a dashed line from the
satellite to the employee (meaning the possible direction
of connection, but blocked by the walls of the building).
[0056] On the other hand, thick arrows show two ex-
amples of the employee’s mobility. In the first case, the
employee leaves the work station (on the left side of the
figure) and leaves the building. The device that he carries
then first records the beacon ID located above the work
station, then the beacon ID located at the entrance to the
building, finally outside the building (in this example con-
figuration of the system) there are no more beacons, but
the device carried by the employee connects through the
GPS module and records the current location of the em-
ployee. In the subsequent analysis of the readings of the
device carried by the employee, it is possible to detect
what time the employee left the building and how long
he stayed there. In turn, if the employee leaves on an
official bases away from the building of the workplace
(e.g. aranger going to the national park observation), the
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GPS module of the device carried by the employee
records the route and places he visited. In the second
possibility of the employee movement (on the right side
of the figure), the employee leaves the workplace and
goes to the factory canteen (e.g. to eat a meal and drink
coffee). The device that he carries will first record the ID
of the beacon above the work station, followed by the
beacon ID before entering the canteen and finally the
beacon in the canteen (and all those mentioned, only in
the reverse order when the employee returns to the work-
place). During later analysis of the data it will be clear
how much time the employee spentin the canteen (based
on time marks of recorded beacon IDs), and it will even
be possible to assess the rate at which he moved to and
from the canteen (distinguishing between a normal situ-
ation and the situation in which the employee is in a hurry
and runs , against workplace regulations).

[0057] Although Fig. 3 shows one configuration of the
system for monitoring the condition of people, itis obvious
that depending on the type of workplace (both in terms
of building features and work performed) there are many
different configurations that originate from the same idea,
i.e. monitoring the condition of people by measuring body
kinematics and collecting data about the place and du-
ration of presence in zones separated by beacons.
[0058] The use of the invention can be particularly im-
portant in terms of:

a) Occupational health and safety - can increase the
safety of employees by obtaining detailed data on
the behaviour of employees in the performance of
various commissioned works (the ability to analyse
data and exclude dangerous behaviours, risky for
employees and other people or property);

b) Occupational health and safety - in particular in
the context of dangerous professions, where the em-
ployee is for some reason staying too long in the
area adversely affecting his health e.g. due to tem-
perature, noise, vibrations, radiation or other factors
(to detect such situations and early enough to re-
spond);

c) Possibilities of obtaining relevant data and infor-
mation regarding the determination of possible lia-
bility and/or/and man/employer/ principal/third par-
ties/other circumstances in the case of events caus-
ing recourse to the employer or man, i.e. events re-
lated to property or criminal liability (accidents at
work, thefts, insurance damages);

d) The possibility of obtaining data and information
allowing confirmation of a specific order by a sub-
contractor, e.g. a cleaning company in an office or
hotel in a specific area and time.

[0059] The described configurations of the device car-
ried by an individual can be suitably adapted to specific
work environments in which the method of monitoring
the employees according to the invention would be used.
[0060] For example, one can monitor employees of a
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rehabilitation centre. Due to the arrangement in the cor-
ridors and at the entrances to the rooms (both rooms and
exercise rooms, canteen, bathrooms, etc.), it is possible
to verify in which areas the employees are staying. In
turn, due to motor measurements, itis possible toanalyse
the involvement of employees during rehabilitation activ-
ities. Specifically, if a person’s duty is to help in perform-
ing the exercises, the device carried by this employee
will register a given histogram of physical activity (wheth-
er it is the hand on which the device carried by the em-
ployee would be placed or the whole body if the device
carried by the employee was located in a trouser pocket,
e.g.). After analysing such a histogram of activity, it be-
comes clear whether the person was really attending to
his duties and helping rehabilitated people, or, in an ex-
treme case, only led the mentee to the exercise room
and sat in a chair without actively helping a rehabilitated
person. Also, by analysing the time of presence in the
given zones, it will be possible to verify with whom the
carer spends what amount of time and in what form - e.g.
this results in progress in rehabilitation and less time
spent in the exercise room and more time spent in the
garden walking.

[0061] Another professional group such as police of-
ficers can also use such devices. On the basis of GPS
position measurements and body movement measure-
ments, the course of their service can be recreated. E.g.
when monitoring mass events, it will allow easy identifi-
cation of the behaviour of police officers - all sudden ac-
celerations will be detected, which will allow to recreate
the course of intervention or assault on a given police-
man. Also, in the case of daily patrols, it is easy to detect
the policeman’s activity - whether he walked, whether he
rode or chased someone. This allows to verify reports as
well as current monitoring of the policeman’s health, for
example, if his activity without any external cause began
to decrease rapidly overnight.

[0062] Inyet another configuration of the invention, the
method of monitoring employees could be adapted to the
factory with belt production. The device carried by the
employee could be carried both on the body, e.g. in the
pocket and on the hand. In this configuration, both the
time spent in a given zone in the workplace is measured,
to detect anomalies, e.g. excessive stay in the canteen,
and (especially if the device is carried on the hand/arm)
receive data about the work rate of the employee. Motor
data collected in this way is particularly important when
it comes to employees who assess the quality of products
- when an exceptionally slow, even lazy nature of work
is detected, there is a suspicion that the employee did
not perform his duties with due diligence and it is good
to check specific lots of products once again to avoid the
release of defective products from the factory that could
endanger the life or health of end consumers.

[0063] The invention is equally applicable to monitor-
ing other groups of people - for example hotel guests.
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Claims

1. A method of monitoring the condition of people, im-
plemented in a system comprising a central server
and devices carried by individuals, where devices
carried by individuals have power means, logic sys-
tem, memory, accelerator, preferably multi-axis, and
a housing characterized in that they include the
following steps:

a. measurement of the acceleration of the part
of the human body on which the device is carried
by an individual by means of accelerometer;

b. recording the results of this measurement by
means of the logical system in the memory of
the device carried by man;

c. sending data stored in the device’s memory
from the device carried by a man to the central
server;

d. analysing the data referred to in step c, espe-
cially performed by the central server, for detect-
ing occurring anomalies, in particular periods
with accelerations lower or higher than expected
or without any registered accelerations, prefer-
ably by comparing them with reference data.

2. The method according to claim 1 characterised in
that
the system further comprises one or more beacons
dividing the physical space into zones, wherein the
device carried by an individual has means to com-
municate with the beacons and to record the time
and identifier of said beacons in the range of which
there is the device carried by an individual, wherein
the memory of the device carried by an individual,
records the time and the identifier of the beacon, with
which the device carried by an individual communi-
cated;
data related to the time and identifier of the beacon
with which the device carried by an individual com-
municated is sent to the central server,
datarelated to the time and identifiers of the beacons
with which the device carried by an individual com-
municated is analysed, to detect anomalies, in par-
ticular longer and shorter than expected periods of
presence in a particular zone, as well as presence
of an individual in a zone in which they should not
be present.

3. Themethod according to claim 1 or 2, characterized
in that
the system further comprises means for wireless
communication, preferably of WiFi, Bluetooth or BLE
type, in particular routers or signal amplifiers con-
nected to the central server, wherein the device car-
ried by an individual has means for wireless commu-
nication with means for wireless communication,
preferably of WiFi, Bluetooth or BLE type, wherein
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the device carried by an individual sends wireless
data to the central server;

the data sent from the device carried by anindividual
is analysed to detect anomalies.

The method according to claim 1, 2 or 3, character-
ized in that

the device carried by an individual is used having an
additional magnetometer, for detecting the setting of
the device carried by an individual relative to the
earth’s magnetic field, wherein

the data concerning the position of an individual rel-
ative to the earth’s magnetic field measured with said
magnetometer is recorded in the memory of the de-
vice carried by the user,

these data is analysed for the anomaly of the indi-
vidual position.

The method according to claim 3 or 4, characterized
in that

alogical system is used included in a device carried
by an individual and/or a central server containing a
set of predefined ranges of value of qualities meas-
ured by a device carried by anindividual, in particular
responding to threat situations, especially accelera-
tions, upon detection of which the central server gen-
erates alarm information.

A method according toany one of claims 1to 5, char-
acterized in that the device carried by an individual
is used having an additional thermometer, wherein
the temperature of body or human environment
measured with said thermometer is recorded,

said data is analysed for anomalies regarding meas-
ured temperatures of body or human environment.

A method according to any one of claims 1to 6, char-
acterized in that the device carried by an individual
is used having an additional pressure sensor, where-
in

the ambient pressure, blood pressure and/or human
pulse measured with said sensor are recorded in the
device’s memory,

said data is analysed for anomalies regarding meas-
ured ambient pressure, blood pressure and/or hu-
man pulse.

A method according toany one of claims 3to 7, char-
acterized in that

the device carried by an individual is used having an
additional microphone and loudspeaker and a user
interface, preferably in the form of a button, where
the logic system of the device is capable of process-
ing voice conversations by means of the wireless
communication elements present in the device,
where the user interface can be, preferable, initiated
or ended by the voice call, wherein

if an anomaly is detected that could indicate a haz-
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1"

10.

1.

12.

13.

ardous situation as a result of data analysis in any
of the measurements sent to the central server by
the device carried by an individual, a voice call is
initiated with a person in whom the possible threat
has been detected.

A method according to any one of claims 1 to 8, char-
acterized in that the condition of people being hotel
guests or employees is monitored, in particular store
employees, warehouse employees, security guards,
rehabilitators, elderly guardians, policemen, factory
workers, especially with belt production lines.

A system for monitoring the condition of people for
implementing a method for monitoring the condition
of people according to any one of the preceding
claims, characterized in that it comprises:

a. at least one device carried by an individual,
comprising power means, logic system, memo-
ry, accelerator, preferably multi-axis, and a
housing

b. a central server, preferably a computer, hav-
ing means to retrieve data from a device carried
by an individual,

wherein the device carried by anindividualis capable
of record the data by the sensors that are part of the
device carried by an individual, in particular the ac-
celerometer, and

the central server is capable of analysing data re-
trieved from the device carried by an individual, in
particular by comparing it with reference data to de-
tect anomalies and further disclose information
about the occurrence and nature of the anomaly de-
tected.

The system according to claim 10, characterized in
that the system further comprises one or more bea-
cons dividing the physical space into zones, wherein
the device carried by an individual has means to
communicate with the beacons and to record the
time and identifier of said beacons in the range of
which there is device carried by an individual.

The system according to claim 10 or 11, character-
ized in that the system further comprises means for
wireless communication, preferably of WiFi, Blue-
tooth or BLE type, in particular routers or signal am-
plifiers connected to the central server, wherein the
device carried by an individual has means for wire-
less communication with means for wireless com-
munication, preferably of WiFi, Bluetooth or BLE

type.

The system according to claim 10, 11 or 12, char-
acterized in that the device carried by an individual
additionally has one or more of the following devices:
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a magnetometer for detecting the setting of the de-
vice carried by an individual relative to the earth’s
magnetic field; a thermometer for measuring of tem-
perature of body or human environment; pressure
sensor for measuring the ambient pressure, human
pulse and/or blood pressure; microphone and loud-
speaker and a user interface, preferably in the form
of a button, where the logic system of the device is
capable of processing voice conversations using the
wireless communication elements present in the de-
vice, where the user interface can preferably be in-
itiated or ended by the voice call.

The system according to claim 12 or 13, character-
ized in that the logic system included in a device
carried by an individual and/or a central server con-
tain a set of predefined ranges of value of qualities
measured by a device carried by an individual, in
particular responding to threat situations, especially
accelerations, upon detection of which the central
server may generate alarm information.

The system according to any one of the claims 10
to 14, characterized in that the device carried by
an individual has a substantially cuboidal housing
and has seven buttons, of which:

- six buttons (5, 25) are placed in two groups of
three placed in one line of the buttons (5, 25),
near and along the two shorter opposite edges
of the front surface of the housing (1, 21) of the
device, at regular intervals, wherein the middle
buttons in each group of buttons (5, 25) being
at the same distance from the longer opposite
edges of the front surface of the housing (1, 21)
of the device

- the control button (6, 26) is placed on the front
surface of the housing (1, 21) at the symmetry
centre of the rectangle defined by the shorter
side wall of the housing (1, 21) and the adjacent
halves of the longer side walls of the housing (1,
21),

wherein the buttons (5, 25) resist pressing against
an equivalentmass force of 150 g to 500 g, preferably
300 g,

the signalling diode (3, 23) is placed in the symmetry
centre of the rectangle defined by the left longer side
wall of the housing (1, 21) and the adjacent halves
of the shorter side walls of the housing (1, 21).
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Fig. 3.
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