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Description

[0001] This application claims priority to German Pat-
ent Application Serial No.10 2014 104 131.3 filed on
March 25, 2014.

TECHNICAL FIELD

[0002] Theinventionrelatestoamonitoring device and
system.

BACKGROUND

[0003] In various sectors of working life, activities are
performed that are hazardous to the health of persons.
These sectors include, for example, the work of firemen,
industrial divers, rescue teams, emergency teams in dis-
aster zones or in industrial installations. In order to min-
imize the risks for these groups of persons, monitoring
devices are used.

[0004] The monitoring devices, in the form of gas sen-
sors, for example, detect a risk situation for a person
early and they communicate this to the person or also to
another monitoring person or to a monitoring system.
Therefore it is possible to initiate rescue operations if
necessary.

[0005] In WO 01/08752 A1, a corresponding system
is described, wherein a person with a separate base sta-
tion is a precondition. The base station is implemented
as a PC, a laptop or a tablet.

[0006] Patientdata communication devices which may
be used as wearable patient monitors are described in
US 2009/069642 A1.

[0007] A communication system for emergency serv-
ices personnel that includes a plurality of portable devic-
es and a base station is described in US 2008/0284589
Al

BRIEF SUMMARY

[0008] In summary, one embodiment provides a mon-
itoring device to be worn on a person, wherein the mon-
itoring device comprises at least one data processing
unit, at least one transmitter and/or receiver unit, as well
as at least one acceleration sensor; moreover the mon-
itoring device can be connected to at least one sensor
for recording measured values, wherein the data
processing unithas, as operating modes, atleasta "basic
mode" and a "base station mode", wherein: a) in the "ba-
sic mode", the measured values of the acceleration sen-
sor and/or of the at least one sensor are monitored, said
measured values being measured on the person, in the
surroundings of the person and/or on the equipment of
the person, b) in the "base station mode", the measured
values can be processed by at least one other but com-
patible monitoring device in the "basic mode",

c) a display (5) can be controlled, in particular switched
on and off, by a signal of the at least one acceleration
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sensor (4).

[0009] Another embodiment provides a monitoring
system, comprising: a plurality of mobile monitoring de-
vices; one of the plurality of mobile monitoring devices
being set to a base station mode; each remaining device
of the plurality of mobile monitoring devices being set to
abasic mode; the one of the plurality of mobile monitoring
devices set to the base station mode receiving data from
and issuing commands to each remaining device of the
plurality of mobile monitoring devices set to the basic
mode; wherein each remaining device of the plurality of
mobile monitoring devices is configurable to be setto the
base station mode; and wherein the one of the plurality
of mobile monitoring devices set to the base station is
thereafter set to the basic mode.

[0010] Forabetter understanding of the embodiments,
together with other and further features and advantages
thereof, reference is made to the following description,
taken in conjunction with the accompanying drawings.
The scope of the invention is defined in the appended
claims.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0011]

Figure 1 shows a diagrammatic representation of
three monitoring devices which form a monitoring
system.

Figure 2 shows an embodiment for a monitoring sys-
tem made of four monitoring devices of largely iden-
tical design.

Figure 3 shows an additional embodiment for a mon-
itoring system.

Figure 4 shows a diagrammatic representation of a
monitoring device.

Figure 5 shows a diagrammatic representation of
display views at the time of the establishment and
disengagement of a data connection between trans-
mission devices.

Figure 6 shows a diagrammatic representation of two
display views in the base station mode in a first em-
bodiment.

Figure 7 shows a diagrammatic representation of two
display views in the base station mode in a second
embodiment.

Figure 8 shows a diagrammatic representation of
evacuation orders.
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DETAILED DESCRIPTION

[0012] It will be readily understood that the compo-
nents of the embodiments, as generally described and
illustrated in the figures herein, may be arranged and
designed in a wide variety of different configurations in
addition to the described example embodiments. Thus,
the following more detailed description of the example
embodiments, as represented in the figures, is not in-
tended to limit the scope of the embodiments, as claimed,
but is merely representative of certain example embod-
iments.

[0013] Reference throughout this specification to "one
embodiment" or "an embodiment” (or the like) means that
a particular feature, structure, or characteristic described
in connection with the embodiment is included in at least
one embodiment. Thus, the appearance of the phrases
"in one embodiment" or "in an embodiment" or the like
in various places throughout this specification are not
necessarily all referring to the same embodiment
[0014] Furthermore, the described features, struc-
tures, or characteristics may be combined in any suitable
manner in one or more embodiments. In the following
description, numerous specific details are provided to
give a thorough understanding of certain embodiments.
One skilled in the relevant art will recognize, however,
that the various embodiments can be practiced without
one or more of the specific details, or with other methods,
components, materials, etc. In other instances, well
known structures, materials, or operations are not shown
or described in detail to avoid obfuscation. The following
description is intended only by way of example, and sim-
ply illustrates certain example embodiments.

[0015] In WO 01/08752 A1, a system is described
wherein a person with a separate base station is a pre-
condition. Since the monitoring person needs a base sta-
tion for the person to be monitored, two different appa-
ratus types have to be procured, maintained and oper-
ated. Due to the heavy weight and the major form factor
of a separate base station, the person as a rule needs
both hands in order to operate the base station.

[0016] Therefore, there is a demand for efficient mon-
itoring possibilities.

[0017] The problem is solved by a monitoring device
having the features of Claim 1.

[0018] According to the invention, the monitoring de-
vice to be worn on a person comprises at least one trans-
mitter and/or receiver unit, as well as at least one accel-
eration sensor. Furthermore, it can be connected to at
least one sensor for recording measured values, and it
comprises at least one data processing unit, which, as
operating modes, has atleasta "basic mode" and a "base
station mode." In the "basic mode" the measured values
of the acceleration sensor and/or of the at least one sen-
sor are monitored, said measured values being meas-
ured on the person, in the surroundings of the person
and/or on the equipment of the person. In the "base sta-
tion mode," the measured values of at least one addi-
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tional but compatible monitoring device are processed in
the "basic mode." As a result of the use of this monitoring
device, no separate base station needs to be used. This
allows the monitoring person greater freedom of opera-
tion and increased flexibility. In addition, there is also
reduced maintenance and operating expenditure, be-
cause it is no longer necessary to procure and operate
two different apparatuses.

[0019] Frequently, a display is a component that has
a relatively high current consumption. The current con-
sumption can be reduced if the current supply of the dis-
play depends on the measured values of the acceleration
sensor, i.e., a distinction is made between a usage situ-
ation and a non-usage situation. If, for example, the ac-
celeration sensor measures that the monitoring device
is suspended from the body of the person, which can be
determined, for example, by a detection of suspension
(downward-pointing terrestrial gravity vector), the display
is automatically switched off or dimmed, for example. On
the other hand, if the monitoring device is moved out of
this position, this is also detected by the acceleration sen-
sors, so that the display can be switched automatically
to the normal mode. The operation is thereby consider-
ably simplified for the person who takes the monitoring
device with himself/herself. In special cases, forexample,
in the case of an alarm, the actuation can be changed,
so that the display is also activated in a non-usage situ-
ation.

[0020] The display can be controlled, in particular
switched on and off, by a signal of the at least one ac-
celeration sensor. Displays use a considerable amount
of energy, so that the efficient control of the energy con-
sumption is important. For example, the at least one ac-
celeration sensor can register when the monitoring de-
vice has been moved by the user from a suspended stor-
age position into a horizontal observation position. This
registered movement is then used in order to switch on
the display. If the user brings the monitoring device again
into the suspended storage position, the display is
switched off again. In principle, it is also possible to cap-
ture other, in particular more complex, motion patterns
as well with the at least one acceleration sensor, in order
to actuate the display.

[0021] In an embodiment, the monitoring device has a
bidirectional communication unit, a pager function and/or
a repeater function. Due to the bidirectional communica-
tion, a complete, reciprocal communication can be car-
ried out. A pager is suitable for transmitting short mes-
sages, dates and/or signals from a transmitter to a re-
ceiver, which can be useful particularly in emergency sit-
uations. In this manner it is possible, for example, for the
operator of a base station to be notified that a warning
or alarm status has occurred. A repeater makes it pos-
sible to increase the range, which is particularly helpful
in the case of spatially larger deployment areas.

[0022] In an embodiment, it is possible to set, i.e., to
activate, both the "basic mode" and also the "base station
mode" in one and the same monitoring device. As a re-
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sult, monitoring devices can be used as a personal equip-
ment item, as needed. However, it is also possible to use
amonitoring device as a base station for monitoring other
monitoring devices.

[0023] Here, the monitoring devices can be designed
so that they can be worn on the body and/or on the equip-
ment of a person.

[0024] In order to achieve a flexible interface between
the person and the monitoring device, the latter compris-
es at least one display, at least one operating element,
at least one light emitting diode, at least one acoustic
sensor and/or at least one loudspeaker.

[0025] Furthermore, an embodiment comprises at
least one integrated internal sensor means (sensor
mechanism, sensor device) and/or at least one connect-
ed external sensor means for capturing atleast one phys-
iological parameter of the wearing person, for capturing
the fill level of a breathing gas container, of a parameter
from the surroundings of the person, of a GPS device for
determining the position of the wearing person and/or of
a gas sensor for capturing hazardous gases in the sur-
roundings of the person. Using one or more of these pa-
rameters, a risk evaluation of the deployment of the per-
son is possible. In particular, it is also possible to receive
and/or process data via the monitoring device from sen-
sor means, which is arranged outside of the housing of
the monitoring device; external sensor means are used.
The data can be received and evaluated in particular by
the monitoring device in the "base station mode."
[0026] Furthermore, an embodiment of a monitoring
device can comprise acamera device, in particular a ther-
mal imaging camera. A camera device, which is carried,
for example, by the person can provide valuable infor-
mation concerning the deployment events, which can be
received and evaluated, for example, by the monitoring
device in the "base station mode." By means of a thermal
image camera it is possible, for example, to search for
persons if the visibility at a deployment site is limited.
[0027] In an embodiment, a monitoring device com-
prises a means, mechanism or process for automatically
setting the "basic mode" during the startup, in particular
by coupling via physical proximity or a physical contact
(for example, so-called bumping) with a monitoring de-
vice in the "base station mode." The physical proximity
or the physical contact ensures that near-field commu-
nication makes possible a so-called pairing between the
monitoring devices. In this manner, for example, during
deployment, one monitoring device as base station, can
be rapidly selected from several monitoring devices (that
are of substantially identical design, for example), while
the other monitoring devices are declared to be monitor-
ing devices in the "basic mode." Alternatively, a switching
means or mechanism for manually setting the operating
mode is provided.

[0028] It is also advantageous for the monitoring de-
vice to comprise a water-tight and/or impact-resistant
housing.

[0029] For a person who has been deployed, the data
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and/or signals captured by the monitoring device can be
of immediate significance. Therefore, in an embodiment,
it is possible to display, on a heads-up display of the
person and/or in a respirator mask of the person, data
depending on measured values of the acceleration sen-
sor and/or at least one sensor. The data transfer from
the monitoring device to the heads-up display or the res-
pirator mask can occur wirelessly.

[0030] Furthermore, it can be advantageous if a con-
nection means or mechanism, particularly a wireless one,
works together with a respiratory protection apparatus in
such a manner that the monitoring device can be con-
nected automatically to the respiratory protection appa-
ratus by activation of the respiratory protection appara-
tus. In the process, the monitoring device can, in partic-
ular, be automatically switched to the "basic mode."
[0031] Another problem is solved by a monitoring sys-
tem with at least two compatible monitoring devices ac-
cordingto one of Claims 1 to 11, wherein the "base station
mode" is set in at least a first monitoring device, and the
"basic mode" is set in at least one second monitoring
device. In a particularly simple and economic design the
compatible monitoring devices are substantially of iden-
tical design.

[0032] In Figure 1, a situation is diagrammatically rep-
resented in which the two monitoring devices 1a, 1b mu-
tually exchange data and/or signals. Furthermore, an ex-
ternal sensor 20 (provided with a sensor 21 and a trans-
mitter and receiver unit 3) is also represented, which ex-
changes data and/or signals with a monitoring device 1a.
The monitoring devices 1a, 1b (optionally together with
the external sensor 20 and internal sensor that are not
shown here) thus form an embodiment of a monitoring
system.

[0033] The data and/or signal exchange between the
monitoring devices 1a, 1b is/are represented by the con-
centric circles, which symbolize the electromagnetic
waves (for example, in radio, WLAN and/or another wire-
less data or signal transmission) used for the data and/or
signal exchange. Below, itis assumed that the monitoring
devices 1a, 1b are of substantially identical orin any case
mutually compatible design.

[0034] The first monitoring device 1a, in the represent-
ed embodiment, is in the "basic mode," and the second
monitoring device 1b is in the "base station mode."
[0035] The monitoring devices 1a, 1b can be worn by
a person not represented in Figure 1, in particular in the
form of a hand-held apparatus or of an apparatus that
can be attached to the equipment or clothing of the per-
son. The monitoring devices 1a, 1b can be worn, for ex-
ample, on a holder 10 suspended from the clothing of
the person.

[0036] The housings of the monitoring devices 1a, 1b
have a water-tight and impact-resistant design. The
housings can be produced, for example, from plastic,
composite materials or metal. Itis preferable for the hous-
ings to meet the requirements of explosion protection.
[0037] The represented embodiments of the monitor-
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ing devices 1a, 1b in each case comprise three units: a
data processing unit 2, a transmitter and receiver unit 3,
and an acceleration sensor 4.

[0038] The acceleration sensor 4 detects movements
in allthree spatial directions and rotations about the three
spatial axes, so that both steps taken by the person and
also the change in the orientation of the monitoring device
1a, 1bin space are detected. In alternative embodiments,
the acceleration sensor 4 can also detect fewer than
these six motions. The motions of a monitored person,
in particular sudden changes in the motion pattern of the
monitored person, can contribute to monitoring the risk
to which the person is exposed, among other things.
Thus, using the acceleration sensor 4, it would be easy
to detect, for example, loss of consciousness of the per-
son to be monitored. As a safety device, an emergency
button 9 can be used, which is pushed by the person to
be monitored in an emergency. Alternatively, the emer-
gency button 9 can be designed as a dead-man’s button,
so that failure to push the alarm button within a prede-
termined time period leads to triggering an alarm.
[0039] The data measured by the acceleration sensor
4, among other data, converge in the data processing
unit 2. However, the data processing unit 2 also process-
es data captured by external sensor 20 and/or internal
sensor (not represented in Figure 1) and captured by the
monitoring device 1a via the transmitter and receiver unit
3. It is also possible to capture via the transmitter and
receiver unit 3 signals and/or data from other monitoring
devices 1a (of a different design or of substantially the
same design), which are then processed in the data
processing unit 2.

[0040] Here it can be useful - depending on the intend-
ed use - to use sensor 20 with different sensors 21 within
and/or outside of the monitoring device 1a, 1b.

[0041] Below, several sensors 20 (see also Figure 3)
are discussed, wherein the sensors can in principle also
be combined in any desired manner with one another
and adapted to an intended use.

[0042] Using a pressure sensor, the pressure in a
breathing gas container of the person to be monitored
can be measured. The breathing air that is still available
is an important parameter for estimating the risk to which
the deployed person is exposed.

[0043] Using a thermometer, the environmental tem-
perature and/or the body temperature of the person can
be captured. These temperatures as well represent pa-
rameters that indicate risk situations.

[0044] By means of a microphone, sounds of the mon-
itored person and/or also sounds from the surroundings
of the person can be captured. In the case of a person
who has lost consciousness, the capturing of breathing
sounds can be an important source of information in eval-
uating the risk situation.

[0045] A camera in the sensor 20 can be used to dis-
play to third parties the on-site deployment situation. A
thermal image camera can be used to evaluate fires
and/or the site of a fire and in order to locate persons in
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zones of limited visibility due to smoke, for example.
[0046] Data of a GPS unit can also be captured by the
monitoring device 1a, 1b in order to determine the loca-
tion of the monitored person.

[0047] A pulse oximetry sensor can provide valuable
information on the physical capacity of the person to be
monitored.

[0048] Gas sensors for hazardous gases (for example,
explosive gases, toxic gases, CO,) can also send their
data to the monitoring device 1a, 1b.

[0049] Forpressures, temperatures or other measured
variables, the data processing device 2 can capture limit
values and/or suspicious temporal changes in the meas-
ured variables, which can be useful for a risk evaluation.
The data can also be displayed in the context of a heads-
up display in arespirator mask. Thus, the wearing person
of the display device 1a, 1b has selected values (for ex-
ample, the fill state of the respiratory protection tank) with-
in his/her view field during the deployment.

[0050] With one or more of these sensors 20, the mon-
itoring device 1a, 1b is capable of monitoring a very wide
variety of parameters on the equipment and in the sur-
roundings of the person, and storing these data, such as,
for example, temperatures, thermal images, live images,
sounds, images of the surroundings, the gas composition
of the environment, the pressure in the breathing air bottle
of the monitored person, the position of the monitored
person and physiological values of the person.

[0051] Here, the monitoring devices 1a, 1b have two
modes: a "basic mode" G and a "base station mode" B.
[0052] Inthe "basic mode" G, the monitoring device 1a
monitors, with the help of the data processing unit 2, the
measurement data of the motion sensor 4 and of all the
connected sensor units 20.

[0053] These monitored measurement data are trans-
mitted by the transmitter and receiver unit 3 to a connect-
ed monitoring device 1b in the "base station mode" B.
Typically, the monitoring device 1b in the "base station
mode" B will receive data and/or signals from more than
one monitoring device 1a in the "basic mode" G.

[0054] The "base station mode" B is a special mode
which puts a monitoring device in the position of being
able to fulfill the function of a base station for other mon-
itoring devices 1a.

[0055] Inthis manner, a monitoring device 1b can also
form a base station for other monitoring devices 1a, so
that a dedicated base station in the form of, for example,
a PCoratabletis nolonger necessary. Itis also possible
for several monitoring devices 1b to be in the "base sta-
tion mode" B. Here, it is advantageous for the monitoring
devices 1a, 1b to be substantially of identical design or
at least compatible with respect to one another. It is also
possible for the monitoring device 1a in the "basic mode"
G to send data and/or signals to other monitoring devices
1a which are also in the "basic mode" G.

[0056] At the time of the startup, it is established for
each monitoring device which operating mode B, G itis
to have. This can occur, for example, by having the mon-
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itoring devices 1a provided for the "basic mode" G sign
on by physical contact (a so-called "bump") with the mon-
itoring device 1b selected as base station. By near-field
communication (for example, NFC, BLUETOOTH, ZIG-
BEE communication) between the respective monitoring
devices 1a, 1b, the monitoring devices 1a in the "basic
mode" G thus report to the base station. Alternatively,
signing on can also occur, instead of by means of a phys-
ical contact, by approaching the apparatuses, i.e., by es-
tablishing a physical proximity.

[0057] In this manner, the monitoring devices in the
"base station mode" B can monitor the respective per-
sons to be monitored that are provided with a monitoring
device in the "basic mode" G.

[0058] The monitoring device with several operating
modes G, B, can thus take over the properties of a mon-
itoring device or of a base station. As a result of this com-
bination of features, the procurement and the mainte-
nance of large and heavy base stations implemented as
a PC, laptop or tablet become unnecessary. Moreover,
the monitoring device also has an additional advantage
due to increased flexibility, since both the monitored per-
son and also the monitoring person in performing their
tasks can use the monitoring device with several oper-
ating modes. Moreover, as a result of the smaller and
lighter design of the monitoring device with several op-
erating modes, in comparison to a base station that is
implemented as a PC, laptop or tablet, the freedom of
operation of the monitoring person is increased, since
he/she thus has the hands free in order to perform other
activities besides monitoring the monitored person.
[0059] Moreover, the monitoring device 1a, 1b com-
prises means or mechanisms that allow communication
over spatial distances using voice radio and/or prepro-
grammed messages. For this purpose, a microphone,
loudspeakers and/or display elements are appropriately
provided.

[0060] When starting the monitoring device, it is also
possible to automatically establish by means of an RFID
tag an operatingmode B, G. The RFID tag hereis located,
forexample, in arespiratory apparatus in/or on aharness,
sothatthe monitoring device 1ais switched automatically
to the "basic mode" G if the person to be monitored puts
on a respiratory apparatus.

[0061] During deployments that cover, for example, a
larger area, the data and/or radio transmission can be
difficult. Therefore, the monitoring device 1a, 1b can also
have a repeater function, so that a monitoring device 1a,
1b can be put down in a targeted manner in an area of
the deployment zone in order to pass data and/or signals
from zones that are difficult to access. In this manner,
data and/or signals can be transmitted from monitoring
devices 1a, 1b via other monitoring devices 1a, 1b-that
function as repeaters - to the base station (and back).
[0062] In addition, an embodiment of the monitoring
device 1a, 1b can have a pager function, i.e., a monitoring
device 1a, 1b can be switched to a pager mode. For ex-
ample, if one of the monitored persons is at risk, due to
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insufficient pressure in his/her breathing air bottle, the
monitoring device 1b in the "base station mode" triggers
the pager function in the monitoring device 1a to putitin
the "pager mode." This can include an acoustic and op-
tical alarm. Moreover, via the monitoring device in the
"pager mode," the person can receive orders via prepro-
grammed messages.

[0063] A monitoring device in the "pager mode" is not
used for recording measured values but for signaling to
apersonwho, forexample, is moving away from the mon-
itoring device 1ain the "base station mode." If this person
receives a message through the pager, he/she can im-
mediately proceed to the base station.

[0064] The emergency button 9 can also be used in
multiple ways. On the one hand, a person with a moni-
toring device 1a in the "basic mode" G, during deploy-
ment, can convey a message to a base station. On the
other hand, from a monitoring device 1b in the "base
station mode" B, a message can be sent to several de-
ployed persons with a monitoring device 1a in the "basic
mode" G, for example, if an area of the deployment zone
has to be evacuated rapidly.

[0065] In Figure 2, a situation is represented in which
three monitoring devices 1a in the "basic mode" G ex-
change data and/or signals with a monitoring device 1b
in the "base station mode" B. Such an application can be
useful if it is not possible to connect all the monitoring
devices to a single monitoring device in the "base station
mode" B. The four monitoring devices - of substantially
identical design - thus form a monitoring system. Here,
the monitoring devices are connected to one another di-
rectly or indirectly via the repeater function. By means of
the repeater function, a monitoring device receives data
and/or signals from another monitoring device even
though the radio signal of the original sender is not strong
enough to reach the receiver. The monitoring device 1a
located in the middle of Figure 2 here fulfills the repeater
function, in order to connect the monitoring device 1a on
the right to the monitoring device 1b in the "base station
mode" B.

[0066] In Figure 3, monitoring devices 1a, 1b are used
in a similar manner as shown in Figure 1, so that refer-
ence can be made to the corresponding description.
[0067] The monitoring devices 1a, 1b here each have
a display 5, a light emitting diode 8 for indicating certain
operating states, a loudspeaker 7 as well as operating
elements 6.

[0068] The operating elements 6 and the display 5
make it possible, for example, for a monitored person, to
transmit a pre-stored messages (for example, "injured
person located," "new source of fire located," etc.) rapidly
and simply using a monitoring device 1a in the "basic
mode" G, from a monitoring device 1a to the base station.
[0069] The display 5 also shows measured values and
data that are captured by the sensor 20. Here, using the
operating elements 6, the user can select between dif-
ferent menus, such as "monitoring one’s personal equip-
ment" or "monitoring gas sensors," for example. Here, in
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each case several or all of the above-mentioned meas-
urements can be used. The measured values (from in-
ternal and/or external sensors 20) and data are transmit-
ted to the monitoring device 1b in the "base station mode"
B.

[0070] In the "base station mode" B, the monitoring
person can view on the display 5 all the measured values
of all the monitored persons or have certain measured
values displayed explicitly by using the operating ele-
ments 6. Furthermore, the person can use the operating
elements 6 to selectbetween prerecorded messages and
send them to at least one monitored person.

[0071] The operating devices 1a, 1b each have an
emergency button 9, by means of which an emergency
call can be placed, without necessarily requiring any ad-
ditional entries. The monitoring devices 1a, 1b also each
have holders 10 by means of which they can be attached
to the protective clothing of the person.

[0072] The monitoring devices 1a, 1b also have yet
another function, where the current supply or control of
the display 5 is connected to the acceleration sensor 4.
This means that a signal of the acceleration sensor 4 is
used to control the display 5. The display 5 is, for exam-
ple, turned off automatically if the monitoring device 1a,
1b is suspended from the holder 10; suspension is reg-
istered by the accelerator sensor 4. The display 5 is au-
tomatically switched on again when the person picks up
the monitoring device 1a, 1b again by hand in order to
look atthe display 5. This motion as well can be registered
by the acceleration sensor. The connection between ac-
celeration sensor 4 and display 5 can also be operated
independently of other features of the described embod-
iments (for example, of the "basic mode" G and of the
"base station mode" B).

[0073] In Figure 4, an embodiment of a monitoring de-
vice 1a, 1b is represented diagrammatically. This device
has a simple and robust design. A graphic display or color
display 5 allows the display of relevant data. A first op-
erating element and a second operating element 6a, 6b
allow the operation of the display, for example, the se-
lection of a function or the switching to another screen
on the display. A third operating element 6¢ is an alarm
button for emergencies.

[0074] Below, several functional differences between
the "basic mode" G and the "base station mode" B are
described, as can be used in various embodiments. Here,
it becomes clear that the monitoring devices 1a and 1b
can be designed the same with respect to one another,
but the programming in each case allows different func-
tionalities to be selected. The differences here are de-
scribed on the basis of the technical function groups in
the monitoring devices 1a, 1b.

[0075] Motion sensor 4:

"Basic mode" G: detection of motion of the person
as well as a detection of the raising of the monitoring
device 1a, 1b into the reading position.
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"Base station mode" B: the motion sensor 4 here
may have no function, since the monitoring devices
1a, 1b are operated generally in the stationary posi-
tion.
[0076] Internal data memory:
"Basic mode" G: automatic data storage of essential
parameters occurs, which the monitoring device 1a,
1b captures in the basic mode G.
"Base station mode" B: data storage of apparatus-
specific parameters as well as event-based param-
eters from all the signed-on monitoring devices 1a,
1b in the "basic mode" G is carried out.

Display 5

[0077] "Basic mode" G: display of parameters of one’s
personal monitoring device 1a, 1b is provided. Two or
more screens on one display 5 are possible so that it is
possible to scroll between them. The layout of the display
5 is optimized accordingly.

[0078] "Base station mode" B: display of multiple pa-
rameters of the apparatus itself as well as display of trans-
mitted parameters of the signed-on apparatuses is pro-
vided. Thereis a main screen and as many single screens
as there are signed-on apparatuses. The layout of the
display is optimized accordingly.

[0079] In the "basic mode" G, as in the "base station
mode" B, it is possible to switch between the screens in
the display using the operating element 6a, 6b. By means
of a color background of the screens, it is possible to
show the user that everything is in order (for example,
breathing air supply sufficient, connection to base OK:
green background, etc.), or a warning (for example,
breathing air supply has fallen below a certain level, con-
nection with the base is becoming worse, etc.): yellow
background, or an alarm message (for example, breath-
ing air supply below the warning level, connection lost,
etc.): red background.

[0080] Operating elements 6 in an embodiment ac-
cording to Figure 4:

"Basic mode G": first and second operating element
6a, 6b for navigating on the display 4, as well as
activation of "bumping" is provided. Itis also possible
to select special functions (for example, pairing with
other monitoring devices, placing a message "de-
ployment site reached"). The third operating element
6¢ is used as an alarm button 9 for emergencies.

"Base station mode" B: first and second operating
element 6a, 6b for navigating on the display 5, in
order, for example, to query the status of the individ-
ual signed-on monitoring devices 1ais provided. The
third monitoring element 6¢ has the function of an
alarm button and it is used for triggering an evacu-
ation of all monitored the persons or of just one in-
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dividual person.

[0081] Far-field radio module of the transmitter and re-
ceiver unit 3:

"Basic mode" G: activation of the software protocol
for the monitoring device 1a in the "basic mode" G,
when the monitoring device 1a is signed-on in the
"base station mode" B, operates only one radio chan-
nel. The latter is used for the transmission of the
apparatus-specific parameters.

"Base station mode" G: activation of the software
protocol for the monitoring device 1b in the "base
station mode" B manages the sign-on of new moni-
toring devices 1a, thus operating the channels of the
signed-on monitoring devices 1a for querying and/or
capturing the parameters.

[0082] Near-field communication (NFC) modules of
the transmitter and receiver unit 3:

"Basic mode" G: NFC is used for reading in informa-
tion of a monitoring device 1a and for "bumping" (P2P
communication), i.e., for signing on with a monitoring
device 1binthe "base station mode" B. Personalized
data can also be read in and parameters can be set.
NFC is switched on only if needed and it automati-
cally switches off after a certain time.

"Base station mode" B: NFC is used for "bumping"
(P2P communication), that is to say a monitoring de-
vice 1b can sign-on with a monitoring device 1b in
the "base station mode" B. NFC automatically de-
tects a monitoring device 1a in the "basic mode" G
with activated NFC.

[0083] Data processing unit:

"Basic mode" G: the software represents the re-

quired functions and logic for the operation in the

"basic mode" G. The same microprocessor is used

with the same firmware as for the "base station

mode" B.

"Base station mode" B: the software represents the
required functions and logic for the operation in the
"base station mode" B. The same microprocessor is
used with the same firmware as for the "basic mode"
G.

[0084] In Figure 5, a diagrammatic representation is
provided showing how a pairing occurs by physical con-
tact (bumping) between a monitoring device 1a in the
"basic mode" G and a monitoring device 1b in the "base
station mode" B, wherein diagrammatic views are repre-
sented on the displays 5’, 5". In addition to the sign-on,
that is the bumping (display view 5’), the sign-off (de-
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bumping; display view 5") between the monitoring devic-
es 1a, 1b is also represented. Display views here relate
to a monitoring device 1a in the "basic mode" G.

[0085] The two display views 5’, 5" replace the main
view of the display 5 on which the current pressure of the
pressurized container of the respiratory protection appa-
ratus and the remaining deployment time are represent-
ed. In other operating situations, the main view can also
contain other data.

[0086] The arrows in Figure 5 show how a user can
switch between the individual views or what is displayed
as a result of an operating action.

[0087] When a monitoring device 1a is in the "basic
mode" G, it can be "paired" with a monitoring device 1b
in the "base station mode" B. If, for example, in the em-
bodiment of Figure 4, the two operating elements 6a, 6b
are pressed at the same time, a bumping is initiated, if
there is physical contact between the monitoring devices
1a, 1b.

[0088] If the pairing already exists between the moni-
toring devices 1a, 1b, then prolonged pressing of the two
operating elements leads to a disengagement of the data
connection (debumping).

[0089] In both cases, by pressing one of the operating
elements 6a, 6b twice, the user reaches the main view
of the display 5. Alternatively, this can also occur auto-
matically after a timeout.

[0090] If a bumping has been carried out, then there
are, for example, two view possibilities on the display.
When the connection between the monitoring devices
1a, 1b has been established successfully, an "OK" and
a check number (ID of the base station) are displayed.
When all the places are already occupied on the moni-
toring device 1a in the "base station mode" B - in the
present case eight places are displayed, then this is rep-
resented accordingly on the display 5. In that case, a
sign-on to another monitoring device 1b in the "base sta-
tion mode" B should take place.

[0091] If the debumping was successful, this is also
displayed on the display 5. If the debumping was not
successful, for example, because it took place on the
incorrect monitoring device, this is displayed on the dis-
play 5".

[0092] In each case, after a timeout (for example, 3
seconds), there is an automatic switch to the main view
of the display 5.

[0093] In Figure 6, two display views 5’, 5" of a moni-
toring device 1b in the "base station mode" B are repre-
sented. In a first view 5’ (team view), two teams are rep-
resented with their different names (first column). In the
second column, a representation is given showing that
the data connection to all the teams is good. In the third
column, a representation is given showing that in both
teams the team member with the lowest breathing air
supply still has 11 minutes of time left. By an appropriate
selection, the user can send an evacuation message to
individual teams or to all the teams.

[0094] In the second display view 5", the individual
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team members are represented, wherein the team as-
signment is indicated, for example, using a color back-
ground. By selection, an evacuation message can be
sent to individual team members or to several team mem-
bers.

[0095] In Figure 7, three display views 5’, 5", 5" of an
additional embodiment of a monitoring device 1b in the
"base station mode" B are represented. Here, all at once,
four (5°), six (5°) and eight (5") connected monitoring de-
vices 1a in the "basic mode" are represented. Here the
user identifiers, the alarm states, the respective status
of the radio connection, possible evacuation, the pres-
sure values and/or deployment times can be represent-
ed.

[0096] InFigure 8, differentdisplay views 5’, 5" are rep-
resented, showing an individual evacuation (5’) and a
group evacuation (5").

[0097] In the case of the individual evacuation, the
starting point is a display view 5’ for an individual moni-
toring device 1a in the "basic mode" G. The display view
5’ shows that the apparatus with ID 123456789 has a
deployment time of 6 minutes and that the connection
with the monitoring device 1b in the "base station mode"
B is satisfactory. If the emergency button 9 is pressed,
then an evacuation signal is prepared for the correspond-
ing monitoring device 1a. Inthe display view 5" itis shown
that, before sending the evacuation signal, an actuation
by means of one of the two operating elements 6a, 6b is
required. Alternatively, the evacuation can be aborted by
pressing the emergency button 9 again.

[0098] In an additional display view 5™ it is shown that
the evacuation signal has been sent to the monitoring
device 123456789. For an additional monitoring device
234567891, an evacuation signal has also been issued.
For two additional monitoring devices 345678912 and
456789123, the evacuation orders have already been
confirmed, which is represented symbolically using the
symbol of a "running human."

[0099] In the case of a group evacuation order (see
display view 5") for four monitoring devices 1a, an evac-
uation order is transmitted to all the monitoring devices
1a represented on the display. As in the individual evac-
uation, a confirmation must occur here as well (see dis-
play view 5™). Subsequently, a display view 5" is shown,
which has already been shown in connection with the
individual evacuation.

[0100] It should be understood that the display views
5,5", 5", 5" represented here are merely examples and
that other representation forms or procedures can also
be selected.

[0101] This disclosure has been presented for purpos-
es of illustration and description but is not intended to be
exhaustive or limiting. Many modifications and variations
will be apparent to those of ordinary skill in the art. The
embodiments were chosen and described in order to ex-
plain principles and practical application, and to enable
others of ordinary skill in the art to understand the dis-
closure for various embodiments with various modifica-
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tions as are suited to the particular use contemplated.
[0102] Although illustrative embodiments of the inven-
tion have been described herein with reference to the
accompanying drawings, it is to be understood that the
embodiments of the invention are not limited to those
precise embodiments, and that various other changes
and modifications may be affected therein by one skilled
inthe art without departing from the scope of the invention
as claimed in the appended claims.

LIST OF REFERENCE NUMERALS

[0103]

1a Monitoring device in the "basic mode"

1b Monitoring device in the "base station
mode"

2 Data processing unit

3 Transmitter and receiver unit

4 Acceleration sensor

5 Display

5,5",5", 5"  Display views

6 Operating elements

7 Loudspeaker, acoustic sensor

8 LED

9 Emergency button/dead-man’s but-
ton/evacuation button

10 Holder

20 Sensor

21 Sensor

B Base station mode

G Basic mode

Claims

1. Monitoring device to be worn on a person, wherein
the monitoring device has atleast one data process-
ing unit (2), at least one transmitter and/or receiver
unit (3), as well as at least one acceleration sensor
(4); moreover the monitoring device can be connect-
ed to at least one sensor means (20) for recording
measured values, wherein the data processing unit
(2) has, as operating modes, at least a "basic mode"
(G) and a "base station mode" (B), wherein:

a) in the "basic mode" (G), the measured values
of the acceleration sensor (2) and/or of the at
leastone sensor means (20) are monitored, said
measured values being measured on the per-
son, in the surroundings of the person and/or on
the equipment of the person,

b) in the "base station mode" (B), the measured
values can be processed by at least one other
but compatible monitoring device (1) in the "ba-
sic mode" (G),

characterised in that

c¢) a display (5) can be controlled, in particular
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switched on and off, by a signal of the at least
one acceleration sensor (4).

Monitoring device according to claim 1, character-
ized by a bidirectional communication unit, a pager
function and/or a repeater function.

Monitoring device according to claim 1 or 2, char-
acterized in that both the "basic mode" (G) and also
the "base station mode" (B) can be set.

Monitoring device according to at least one of the
previous claims, characterized in that it is designed
so that it can be worn on the body and/or equipment
of a person.

Monitoring device according to at least one of the
previous claims, characterized by at least one dis-
play (5), at least one operating element (6), at least
one light emitting diode (8), at least one acoustic
signal emitter and/or at least one loudspeaker (7).

Monitoring device according to at least one of the
previous claims, characterized by at least one in-
tegrated internal sensor means (20) and/or at least
one connected external sensor means (20) for cap-
turing at least one physiological parameter of the
wearing person, for capturing the fill level of a breath-
ing gas container, a parameter from the surround-
ings of the person, a GPS device for determining the
position and/or a gas sensor for capturing hazardous
gases in the surroundings of the person.

Monitoring device according to at least one of the
previous claims, characterized by a camera device,
in particular a thermal image camera.

Monitoring device according to at least one of the
previous claims, characterized by a means for au-
tomatically setting the "basic mode" (G) at the time
of the start up, in particular by a coupling achieved
by physical proximity or a physical contact with a
monitoring device (1b) in the "base station mode"
(B) or by a switching means for manually setting the
operating mode.

Monitoring device according to at least one of the
previous claims, characterized by a water-tight
and/or impact-resistant housing.

Monitoring device according to at least one of the
previous claims, characterized in that, on a head-
up display of the person and/or in a respiratory pro-
tection mask of the person, data can be displayed
depending on the measured values of the accelera-
tion sensor (2) and/or at least one sensor means
(20).
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Monitoring device according to at least one of the
previous claims, characterized by a means of con-
nection, wireless in particular, with a respiratory pro-
tection apparatus, so that the monitoring device can
be connected automatically by an activation of the
respiratory protection apparatus to the latter, in par-
ticular so that the monitoring device can be switched
automatically to the basic mode (G).

A monitoring system with at least two compatible
monitoring devices according to one of Claims 1 to
11,

characterized in that,

in at least one first monitoring device (1), the "base
station mode" (B) is set, and in at least one second
monitoring device (1), the "basic mode" (G) is set.

Monitoring system according to Claim 12, charac-
terized in that the compatible monitoring devices
(1) have substantially the same design.

Patentanspriiche

1.

2,

Uberwachungsvorrichtung zum Tragen am Kérper
einer Person, wobei die Uberwachungsvorrichtung
mindestens eine Datenverarbeitungseinheit (2),
mindestens eine Sender- und/oder Empfangerein-
heit (3) sowie mindestens einen Beschleunigungs-
sensor (4) aufweist; wobei die Uberwachungsvor-
richtung auRerdem mit einem Sensormittel (20) zum
Aufzeichnen von Messwerten verbunden werden
kann,

wobei

die Datenverarbeitungseinheit (2) als Betriebsmodi
mindestens einen "Basismodus" (G) und einen "Ba-
sisstationsmodus" (B) aufweist, wobei:

a) "im Basismodus" (G) die Messwerte des Be-
schleunigungssensors (2) und/oder des min-
destens einen Sensormittels (20) Uberwacht
werden, wobei die Messwerte an der Person, in
der Umgebung der Person und/oder aufder Ein-
richtung der Person gemessen werden,

b) im "Basisstationsmodus" (B) die Messwerte
durch mindestens eine andere, aber kompatible
Uberwachungsvorrichtung (1) im "Basismodus"
(G) verarbeitet werden kénnen,

dadurch gekennzeichnet, dass,

c) eine Anzeige (5) durch ein Signal des min-
destens einen Beschleunigungssensors (4) ge-
steuert, insbesondere ein- und ausgeschaltet,
werden kann.

Uberwachungsvorrichtung nach Anspruch 1, ge-
kennzeichnet durch eine bidirektionale Kommuni-
kationseinheit, eine Pager-Funktion und/oder eine
Repeater-Funktion.
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Uberwachungsvorrichtung nach Anspruch 1 oder 2,
dadurch gekennzeichnet, dass sowohl der "Basis-
modus" (G) als auch der "Basisstationsmodus" (B)
eingestellt werden kann.

Uberwachungsvorrichtung nach mindestens einem
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass sie so ausgelegt ist, dass sie am
Koérper und/oder auf einer Einrichtung einer Person
getragen werden kann.

Uberwachungsvorrichtung nach mindestens einem
der vorhergehenden Anspriiche, gekennzeichnet
durch mindestens eine Anzeige (5), mindestens ein
Betatigungselement (6), mindestens eine Leuchtdi-
ode (8), mindestens einen Tonsignal-Emitter
und/oder mindestens einen Lautsprecher (7).

Uberwachungsvorrichtung nach mindestens einem
der vorhergehenden Anspriiche, gekennzeichnet
durch mindestens ein integriertes internes Sensor-
mittel (20) und/oder mindestens ein angeschlosse-
nes externes Sensormittel (20) zum Erfassen min-
destens eines physiologischen Parameters der tra-
genden Person, zum Erfassen des Flllstands eines
Atemgasbehélters, eines Parameters von der Um-
gebung der Person, eine GPS-Vorrichtung zum Be-
stimmen der Position und/oder einen Gassensor
zum Erfassen von geféhrlichen Gasen in der Umge-
bung der Person.

Uberwachungsvorrichtung nach mindestens einem
der vorhergehenden Anspriiche, gekennzeichnet
durch eine Kameravorrichtung, insbesondere eine
Thermalbildkamera.

Uberwachungsvorrichtung nach mindestens einem
der vorhergehenden Anspriiche, gekennzeichnet
durch ein Mittel zum automatischen Einstellen des
"Basismodus" (G) zum Zeitpunkt des Starts, insbe-
sondere durch ein Koppeln, das durch physische N&-
he oder physischen Kontakt mit einer Uberwa-
chungsvorrichtung (1b) im "Basisstationsmodus" (B)
erreicht wird, oder durch ein Schaltmittel zum ma-
nuellen Einstellen des Betriebsmodus.

Uberwachungsvorrichtung nach mindestens einem
der vorhergehenden Anspriiche, gekennzeichnet
durch ein wasserdichtes, schlagfestes Gehause.

Uberwachungsvorrichtung nach mindestens einem
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass auf einer Head-up-Anzeige der Per-
son und/oder in einer Atemschutzmaske der Person
Daten angezeigt werden, die von den Messwerten
des Beschleunigungssensors (2) und/oder mindes-
tens eines Sensormittels (20) abhangen.
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Uberwachungsvorrichtung nach mindestens einem
der vorhergehenden Anspriiche, gekennzeichnet
durch ein Mittel zur, insbesondere drahtlosen, Ver-
bindung mit einem Atemschutzgerat, so dass die
Uberwachungsvorrichtung durch eine Aktivierung
des Atemschutzgerats automatisch mit Letzterer
insbesondere so verbunden werden kann, dass die
Uberwachungsvorrichtung automatisch in den Ba-
sismodus (G) geschaltet werden kann.

Uberwachungssystem, umfassend mindestens zwei
kompatible Uberwachungsvorrichtungen nach ei-
nem der Anspriiche 1 bis 11,

dadurch gekennzeichnet, dass

in mindestens einer ersten Uberwachungsvorrich-
tung (1) der "Basisstationsmodus" (B) eingestellt
wird, und in mindestens einer zweiten Uberwa-
chungsvorrichtung (1) der "Basismodus" (G) einge-
stellt wird.

Uberwachungssystem nach Anspruch 12, dadurch
gekennzeichnet, dass die kompatiblen Uberwa-
chungsvorrichtungen (1) im Wesentlichen den glei-
chen Aufbau aufweisen.

Revendications

Dispositif de surveillance devant étre porté par une
personne, le dispositif de surveillance ayant au
moins une unité de traitement de données (2), au
moins une unité émettrice et/ou réceptrice (3), ainsi
gu’au moins un capteur d’accélération (4) ; le dispo-
sitif de surveillance pouvant en outre étre connecté
a au moins un moyen de détection (20) pour enre-
gistrer des valeurs mesurées,

dans lequel

I'unité de traitement de données (2) a, comme mo-
des de fonctionnement, au moins un « mode de
base » (G) et un « mode station de base » (B), dans
lequel :

a) dans le « mode de base » (G), les valeurs
mesurées du capteur d’accélération (2) et/ou de
I’'au moins un moyen de détection (20) sont sur-
veillées, lesdites valeurs mesurées étant mesu-
rées sur la personne, dans I'environnement de
la personne et/ou surl’équipement de la person-
ne,

b) dans le « mode station de base » (B), les va-
leurs mesurées peuvent étre traitées par au
moins un dispositif de surveillance (1) a part,
mais compatible dans le « mode de base » (G),
caractérisé en ce que

¢) un écran (5) peut étre contrdlé, en particulier
allumé et éteint, par un signal de I'au moins un
capteur d’accélération (4).
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Dispositif de surveillance selon la revendication 1,
caractérisé par une unité de communication bidi-
rectionnelle, une fonction de téléavertisseur et/ou
une fonction de répéteur.

Dispositif de surveillance selon la revendication 1 ou
2, caractérisé en ce qu’alafois le « mode de base »
(G) et également le « mode station de base » (B)
peuvent étre sélectionnés.

Dispositif de surveillance selon au moins une des
revendications précédentes, caractérisé en ce qu’il
est congu de telle sorte qu’il peut étre porté sur le
corps et/ou I'équipement d’'une personne.

Dispositif de surveillance selon au moins une des
revendications précédentes, caractérisé par au
moins un écran (5), au moins un élément de com-
mande (6), au moins une diode électroluminescente
(8), au moins un émetteur de signal acoustique et/ou
au moins un haut-parleur (7).

Dispositif de surveillance selon au moins une des
revendications précédentes, caractérisé par au
moins un moyen de détection interne intégré (20)
et/ou au moins un moyen de détection externe con-
necté (20) pour capturer au moins un parameétre phy-
siologique de la personne qui le porte, pour capturer
le niveau de remplissage d’'un récipient de gaz res-
piratoire, un paramétre de I'environnement de la per-
sonne, un dispositif GPS pour déterminer la position
et/ou un capteur de gaz pour capturer des gaz dan-
gereux dans I'environnement de la personne.

Dispositif de surveillance selon au moins une des
revendications précédentes, caractérisé par undis-
positif de caméra, en particulier une caméra d’'ima-
gerie thermique.

Dispositif de surveillance selon au moins une des
revendications précédentes, caractérisé par un
moyen pour sélectionner automatiquement le
« mode de base » (G) au moment du démarrage, en
particulier par un couplage réalisé par la proximité
physique ou un contact physique avec un dispositif
de surveillance (1b) dans le « mode station de
base » (B) ou par un moyen de commutation pour
sélectionner manuellement le mode de fonctionne-
ment.

Dispositif de surveillance selon au moins une des
revendications précédentes, caractérisé par un
boitier étanche a I'eau et/ou résistant aux chocs.

Dispositif de surveillance selon au moins une des
revendications précédentes, caractérisé en ce que,
sur un dispositif d'affichage téte haute de la person-
ne et/ou dans un masque de protection respiratoire
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de la personne, des données peuvent étre affichées
en fonction des valeurs mesurées du capteur d’ac-
célération (2) et/ou d’au moins un moyen de détec-
tion (20).

Dispositif de surveillance selon au moins une des
revendications précédentes, caractérisé par un
moyen de connexion, en particulier sans fil, avec un
appareil de protection respiratoire, de telle sorte que
le dispositif de surveillance peut étre connecté auto-
matiquement par une activation de I'appareil de pro-
tectionrespiratoire a ce dernier, en particulier de telle
sorte que le dispositif de surveillance peut étre auto-
matiquement basculé sur le mode de base (G).

Systéme de surveillance avec au moins deux dispo-
sitifs de surveillance compatibles selon une des re-
vendications 1 a 11,

caractérisé en ce que,

dans au moins un premier dispositif de surveillance
(1), le « mode station de base » (B) est sélectionné,
et dans au moins un deuxiéme dispositif de sur-
veillance (1), le « mode de base » (G) est sélection-
né.

Systéme de surveillance selon la revendication 12,
caractérisé en ce que les dispositifs de surveillance
compatibles (1) ont sensiblement la méme concep-
tion.
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