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Description

Field of the invention

[0001] The present invention relates to a device for
monitoring and controlling wireless networks of sensors
and/or actuators. In particular, this device is applicable
in the biomedical field relating to a Wireless Body Area
Network (WBAN) or Wireless Body Sensors Network
(WBSN), for monitoring physiological parameters by
means of sensors and/or actuators that are wearable by
a patient.

Description of the technical problem

[0002] Among traditional monitoring apparatus for pa-
tients, bulky and expensive systems are known that pro-
vide for each recorded parameter a respectively dedicat-
ed device. For this reason, the monitoring or sensing pro-
cedures can be carried out only by hospitals or health
centers.
[0003] In such types of monitoring apparatus, the con-
nection between the portable device, which is adapted
to store and transmit data, and the sensors, which are
adapted to detect the physiological parameters, is nor-
mally a wired connection. In particular, such sensors,
which are put in contact with the skin of the patient, disturb
the patient since the wiring limits the patient’s move-
ments.
[0004] The removal of wired connections is known, by
using wireless communication and by low consumption
power electronic technologies. In particular, networks are
known of sensed nodes, each having an own battery el-
ement and each arranged on the patient’s body, which
are capable to sense different physiological parameters,
to store the parameters and/or to communicate the pa-
rameters in a wireless way to a more powerful device,
which is capable of recording them and/or communicat-
ing them to a remote central operative unit.
[0005] Such devices are used, in particular, when mon-
itoring physiological parameters by means of a system
that is normally called "Wireless Sensor Network" (WSN).
[0006] A Wireless Sensor Network (WSN) is a network
comprising small nodes, which are capable of housing a
sensor, of carrying out some computing steps on each
node and of communicating with each other through suit-
able network protocols. Such sensor networks are de-
veloped for applications that are typically dedicated to
the nature of the data that are detected by the nodes. In
the biomedical field, for example, several data, like tem-
perature, pressure, ECG signals, movement, position,
blood pressure, etc., are measured. The WSN platforms
are interesting owing to a plurality of features that are
suitable for various types of applications. The main fea-
tures of these networks are the following:

- stiffness of the nodes that make them up: the nodes
have a reduced size that allows an easy positioning,

according to the particular application;
- creating a network without the need of having a ded-

icated infrastructure;
- low energy necessary for operating the network, in

such a way that batteries can be used, which have
to last different years;

- heterogeneity of the nodes and of the connectors;
- low computing capacity and communication of a sin-

gle node.

[0007] This type of networks, furthermore, are dynam-
ic, since even if some nodes break, or if the number of
nodes is changed, or in case of lack of battery, or if they
are displaced, there are not relevant problems to the net-
work.
[0008] The standard architecture of "Wireless Body Ar-
ea Network" (WBAN) or "Wireless Body Sensor Network"
(WBSN) provides different sensorized and miniaturized
nodes, each called "Body Sensor Unit" (BSU), also-
called End Device, which are connected in a wireless
way to a central unit that can be worn by the patient or
located nearby, called Body Central Unit (BCU).
[0009] Specifically, the End Devices are the end nodes
of the network that are in contact with the patient’s body
or that are located in the surrounding environment, and
that are equipped with a suitable sensor and/or actuator
to carry out functions of monitoring and/or functions of
active interaction with the patient.
[0010] The data obtained by the many BSUs are ac-
cessible online by a connection between the BCU and
the Internet environment, which can be obtained by dif-
ferent technologies, such as WLAN, GPRS, UMTS, etc.
[0011] This way, the patient who is monitored by the
WBAN can be remotely surveyed by a doctor or by the
hospital staff in a continuous way, in order to prevent
possible complications. The data can be periodically
stored in a dedicated server and a doctor can execute a
complete check-up in any desired moment. In case of
emergency, appropriate measures can be taken in short
time, owing to an alarm, which can be activated both by
the patient same, and owing to the monitoring system in
response to any irregularities of the physiological param-
eters.
[0012] The limits/problems of an End Device, and in
general of the biomedical WBAN products that are pres-
ently available on the market, can be the following:

- "closed" systems are presently available, where the
user, such as doctor, nurse or the patient same, can-
not modify the system structure;

- the End Devices have been designed and made ac-
cording to a functionality that cannot be changed by
the user unless with the aid of the producer/provid-
er/supplier or of highly qualified operators;

- an End Device is defined and designed with a single
function, which depends on the particular sensor/ac-
tuator that is mounted on it, without the possibility of
adding or changing the particular measuring and/or
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operation functionality (for example the type of pa-
rameter to measure);

- The sensor/actuator, and/or the battery, is the only
block that can be more or less easily replaced by the
user, but only with very similar devices, i.e. with the
same function.

[0013] These problems involve limits versus flexibility,
since an End Device that is made for measuring a deter-
mined physiological parameter cannot be changed by
the user in order to measure another parameter. This
causes also a poor exploitation of the device, because
once the system has completed its functions, or the pa-
rameter is not interesting any more, the whole device
looses completely its utility and cannot be modified to
carry out different functions.
[0014] US2005/265269 A1 discloses a signal trans-
mission apparatus that is connected by wire to common
sensors and transmits wireless the data of the sensors
to a remote host computer. The transmission apparatus
is not a support device for sensors which are connected
by wire to it, such as a thermometer, a flow meter, etc,
which are arranged on a machine. The transmission ap-
paratus is arranged in a suitable position near the ma-
chine, with wires that lead to the sensors, and is adapted
for an industrial use, not for a personal use.
[0015] In US2006/122466 a modular telemedicine sys-
tem is disclosed that connects diagnostic, identification
and audiovisual communication function modules.
[0016] In US 2002/084904 wrist electronic identifica-
tion apparatus is disclosed.

Summary of the invention

[0017] It is therefore a feature of the present invention
to provide a support device for sensors and/or actuators
that can be part of a wireless network of sensors/actua-
tors and that provides the possibility of integrating in a
single node a plurality of sensing and/or actuating com-
ponents.
[0018] It is another feature of the present invention to
provide such a support device for sensors and/or actua-
tors that can be part of a context of Wireless Body Area
Network (WBAN) or Wireless Body Sensors Network
(WBSN) for monitoring physiological parameters by
means of sensors and/or actuators wearable by the pa-
tient, which is adapted to support a plurality of sensors
and/or actuators and at the same time can be easily fixed
to the human body by adhesive means or other connec-
tion systems.
[0019] It is also a feature of the present invention to
provide a support device for sensors and/or actuators
that can be part of a wireless network of sensors/actua-
tors that provides the possibility of integrating in a single
point a plurality of sensors and/or actuators that can be
used in domotic or industrial environments.
[0020] It is also a feature of the present invention to
provide a support device for sensors and/or actuators

which can be part of a wireless network of sensors/actu-
ators that is modulable and reconfigurable regarding the
components.
[0021] It is a further feature of the present invention to
provide a support device for sensors and/or actuators
that can be part of a wireless network of sensors/actua-
tors in which an inexperienced user can choose and as-
semble sensing and/or actuator components of the de-
vice, according to the customized needs that derive from
the patient’s case or from results of previous detections
or controls on the patient.
[0022] It is another feature of the present invention to
provide a support device for sensors and/or actuators
that can be part of a wireless network of sensors/actua-
tors where the only sensing components of the device
are developed in order to be minimally invasive for the
patient and capable of interfacing in a user friendly way,
with easy and plain connections.
[0023] It is also a feature of the present invention to
provide a support device for sensors and/or actuators
that can be part of a wireless network of sensors/actua-
tors where the long term costs for of the device are low,
such that the end user can purchase in different times
the sensing components necessary and to replace each
worn and/or unused block as well as to add new func-
tionalities with the introduction other blocks, maintaining
the same main framework.
[0024] These and other objects are achieved by a
wearable support device for sensors and/or actuators of
a node element of a network of sensing and/or actuating
nodes, comprising:

- a base body having a plurality of faces, to said base
body at least one sensor and/or actuator and an elec-
trical supply block being applicable;

- fixing means for fixing said base body to a support
surface;

- a control unit in said base body comprising a micro-
processor or micro-controller;

- a storage unit in said base body, said storage unit
communicating with said control unit and adapted to
store a plurality of configuration parameters,
firmware and data;

- a wireless communication means that is adapted to
make a Wireless Sensor Network bringing in com-
munication said microprocessor with remote units,
said remote units comprising other base bodies with
respective sensors and/or actuators and at least one
data control unit suitable to exchange signals with
said base body,
whose main feature is that
at least two faces of said base body are connection
faces of respective sensors and/or actuators,
and that
said base body comprises:

- a positive engagement means, for making up a pos-
itive engagement between said sensors and/or ac-
tuators with said connection faces of said base body;
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- an interface means at said positive engagement
means, for making up an interface between said sen-
sors and/or actuators and said control unit;

- an identification means for identifying a predeter-
mined sensor and/or actuator connected to said
base body by said positive engagement means and
interface means.

[0025] In particular, said wireless communication
means is arranged within said base body.
[0026] Preferably, said node element of said network
of sensing and/or actuating nodes has reduced size, in
the centimeter range. However, its scalable architecture
allows to it a possible further miniaturization.
[0027] Advantageously, said base body has a flat
shape, in particular, parallelepiped, with four substantial-
ly rectangular elongated connection faces, wherein at
least one of said positive engagement means for making
up a positive engagement between said sensors and/or
actuators is at said rectangular connection faces.
[0028] Advantageously, an adapter element is provid-
ed, or "Front End" element, which can be fixed on said
connection faces, said Front End element providing a
positive engagement connection with at least one corre-
sponding sensor and/or actuator, wherein said adapter
element comprises one among the following elements or
a combination thereof:

- a control unit comprising a microprocessor or micro-
controller;

- a signal conditioning apparatus;
- a analog/digital and/or digital/analog converter;
- an interface with said base body;
- an identification device;
- an interface with said sensor and/or actuator.

[0029] Preferably, a bridge interface element is provid-
ed that connects respectively at least two base bodies,
wherein said bridge interface element comprises one
among the following elements or a combination thereof:

- a control unit comprising a microprocessor or micro-
controller;

- a first interface with a first base body;
- an identification device;
- a second interface with a second base body.

[0030] This way, by the bridge interface element, it is
possible to increase the number of the connection faces
and therefore the number of sensors and/or actuators
that can be connected. Furthermore, it is possible to in-
crease the power and/or the functionality of the network
node element.
[0031] Preferably, said base body comprises at least
one hardware input port, which is adapted to connection
of auxiliary external devices such as, for example, a dis-
play for displaying the parameters that have been meas-
ured by said sensors, or memory expansion devices, etc.

This way, with the display numerical values can be for
example displayed, such as pressure, temperature, etc.,
but also images can be displayed. The memory expan-
sion device, instead, can be necessary to boost the mem-
ory of the base body or the computing power, as well as
for storing long term data, for example data of the patient
on the 24/48 hours, for eventually uploading them at the
end of the monitoring steps.
[0032] Advantageously, on said base body at least one
battery element is provided that is engageable with one
of said connection faces, said battery element adapted
to provide electrical supply to said base body with the
respective sensors and/or actuators, to any Front End
elements, to any bridge interface elements and, to any
auxiliary external devices.
[0033] In particular, said hardware input port is ar-
ranged at an upper face and/or a lower face of said base
body.
[0034] Advantageously, a means is provided for en-
gaging said battery element on said upper face and/or
on said lower face of said base body.
[0035] In particular, said positive engagement means
have a specific geometric shape in order to impede a
wrong engagement by the user.
[0036] Advantageously, said identification means is
selected from the group comprised of:

- analog identification means capable of measuring
physical quantities;

- digital identification means (or based on digital data
exchange).

[0037] Advantageously, said identification means pro-
vides start up means in said control unit to identify if a
device has been plugged in said base body selected from
the group comprised of: said sensor and/or actuator, said
Front End element, said bridge interface element, an aux-
iliary external device, and to start a predetermined analog
and/or digital dialog process.
[0038] In particular, said analog identification means
measures a predetermined capacity of a condenser, or
other physical feature of a passive circuit element, in or-
der to identify univocally said sensor and/or actuator, or
said adapter element or said bridge interface element
connected to said base body, comparing said capacity
or said other physical parameter with predetermined val-
ues.
[0039] Advantageously, said remote units are selected
from the group comprised of: a mobile phone, a personal
digital assistant, a computer, a home automation system
or a server computer.
[0040] Preferably, said fixing means for fixing said
base body to a support surface can be integrated on said
base body, or in said sensors and/or actuators, or in said
adapter element or, still in said bridge interface element.
[0041] In particular, said fixing means, in the medical
field are selected from the group comprised of:
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- a bracelet, which in particular can be fixed to an arm
of a patient at the wrist;

- a belt, which in particular can be fixed to the torso of
a patient;

wherein a portion of said bracelet and/or of said belt is
connected to said base body at one or more connection
faces by said positive engagement means. For example
the bracelet or the belt may have in a direction orthogonal
to their plane a connection portion to a connection face,
or having two ends having two connection end portions
to two opposite connection faces.
[0042] Advantageously, said bracelet has function of
sensor and comprises a connection portion with a shape
that positively engages with one of the connection faces
of said base body. This way, the bracelet is in turn a
monitoring sensor to which the base body is connected
through one of its connection port surfaces; for this pur-
pose, the bracelet can comprise one or more positive
engagement portions, for example plug/socket click en-
gagement portions for connection with the respective
connection port surfaces of the base body.
[0043] In particular, said bracelet comprises a tono-
metric sensor, adapted to detect the "heart beat" of a
patient, or more in general the blood pressure. In partic-
ular, said sensor comprises a detection surface that ex-
tends starting from the bracelet shaped connection por-
tion.
[0044] Similarly, said belt has a function of sensor and
comprises a connection portion with said base body. In
particular, said belt comprises at least one couple of de-
tection electrodes that extend starting from said connec-
tion portion for measuring the impedance of the patient’s
body.
[0045] Advantageously, said belt and said bracelet are
adjustable in length and can be connected by a coupling
portion with a housing that is made on said connection
portion, which in addition to fasten the belt/bracelet to
the patient, activates the operation of the integrated sen-
sor.
[0046] Alternatively, said bracelet and/or said belt
comprises two parts that are mutually connected by
means of quickly releasable fastening means. This way,
the bracelet and/or the belt can be adjusted and applied
easily and quickly, without obstructing the movements of
the patient.

Brief description of the drawings

[0047] The invention will be made clearer with the fol-
lowing description of an exemplary embodiment thereof,
exemplifying but not limitative, with reference to the at-
tached drawings wherein:

- Figure 1 shows a basic configuration of a node ele-
ment of a network of sensing and/or actuating nodes
or End Devices, comprising a support device for sen-
sors, according to the invention;

- Figure 1A shows the base body of the node element
of a network of sensing and/or actuating nodes or
End Devices of figure 1, of the connecting modular
element, according to the invention;

- Figure 2 shows a block diagram of the essential com-
ponents present in the base body;

- Figure 3 shows a network of node elements all hav-
ing the basic configuration of figure 1, applied to a
patient for monitoring, for example, physiological pa-
rameters;

- Figures 4 and 5 and the respective enlarged partial
views 4B, 4C, and 5A, show the positive engagement
means adapted to connect the sensors and/or actu-
ators, and the enlarged view of figure 4A shows a
hardware type connection for connecting further ex-
pansion feeding modules, according to the invention;

- Figure 6 shows an elevational side view of an End
Device comprising a support device, a sensor and/or
actuator, mounted laterally, and a battery element
applied to its lower part;

- Figure 7 shows an exploded perspective view of the
device of figure 6 where, however, the supply battery
is not visible;

- Figure 7A shows a perspective view of the device of
figure 7 in an assembled configuration;

- Figure 8 shows a diagrammatical simplified view that
comprises, with respect to that of figure 1, the adapt-
er element or Front End element that is arranged
between the sensor and the base body;

- Figure 9 shows an elevational side view of the device
of figure 8 where it is shown the supply battery;

- Figure 10 shows an perspective exploded view of
the device of figure 8 and 9 where, differently, the
supply battery is not shown;

- Figure 11 shows an assembled view of the device
of figure 10;

- Figure 12 shows an integrated support device, with
a further element of expansion with respect to that
shown in figure 9;

- Figure 13 shows a block diagram of the essential
components of the adapter or Front End element that
is located, in use, between the base body and the
sensor and/or actuator;

- Figures 14 and 14A show a block diagram of the
inner structural parts of the sensor and/or actuator;

- Figure 15 shows a block diagram of the essential
components of the bridge interface element that is
located, in use, between two respective base bodies;

- Figures 16 and 16A show respectively an assembled
view and an exploded view of a connection bridge
between two respective base bodies, whereas figure
16B shows a connection bridge in a stacked form,
according to the invention;

- Figure 17 shows a block diagram of a possible con-
figuration of two base bodies that are integrated
through the connection bridge of figure 16;

- Figure 18 shows a block diagram of the self-config-
uration steps of a base body when turning on;
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- Figure 19 shows a diagrammatical view of operation
of how the base body can identify the connection of
a module;

- Figure 20 shows an electrical scheme of an exem-
plary embodiment of the analog type identification
means, which is arranged between the base body
and a module that is selected from the group com-
prised of: sensor and/or actuator, interface element
or bridge connecting element;

- Figure 21 shows an exemplary embodiment of figure
19 extended to the case where the identification of
an occurred connection of a module includes the in-
terface adapter element or Front End element that
is arranged between the base body and the sensor
and/or actuator;

- Figure 22 shows a flow-sheet that describes the log-
ical step sequence that is followed by the analog
identification means;

- Figure 23 shows a respective flow-sheet of the log-
ical step sequence that is followed by the digital iden-
tification means;

- Figure 24 shows a diagrammatical simplified view of
the so-called handshake procedure of one of the
blocks of the flow-sheet of figure 23;

- Figure 25 shows a further configuration example that
includes the connection bridge between two respec-
tive base bodies;

- Figure 26 shows a diagrammatical simplified view of
the handshake procedure of one of the blocks of the
diagram of figure 25, effected in case of a connection
bridge;

- Figure 27 shows a support device that is equipped,
on the connection faces, with respective sensors
and/or actuators with or without the interface ele-
ment;

- Figures 28 and 28A show a sensorized bracelet for
measuring blood pressure which can be fixed to the
wrist of a patient, in particular, the two figures show
the connection with the base body;

- Figure 29 shows a possible application of the brace-
let of figure 28 for measuring the "heart beat" of a
patient;

- Figure 30 shows a support belt for a base body and
the relative electrode sensors;

- Figure 31 shows a particular view of figure 30 where
it is shown the connection to the base body;

- Figure 32 shows a possible application of the belt of
figure 30, applied to the torso of a patient for imped-
ance detection.

Description of a preferred exemplary embodiment

[0048] With reference to figures 1 and 1A a support
device is shown for sensors and/or actuators, in a pos-
sible embodiment as a node element or End Device 10
of a wireless network of sensors/actuators 20 (visible in
figure 3). In particular, the structural architecture of End
Device 10 has the peculiar feature of comprising a base

body or base module 1, as shown in detail in figure 1A,
having a plurality of faces 2, to which a sensor and/or
actuator block/module 3 and an electrical supply
block/module 4 are mounted. The main feature of base
body 1 is the possibility of integrating node element 10,
by adding further sensors and/or actuators 3 as well as
other electrical supply modules 4 or, yet, expansion mod-
ules as shown in the figures .
[0049] Figure 1A shows the preferred parallelepiped
flat shape of base body 1, with four substantially rectan-
gular elongated connection faces 2 that provide a positive
engagement surface between sensors and/or actuators
3 at each rectangular connection face 2.
[0050] Furthermore, auxiliary modules are provided,
such as adapter elements 40 or Front End modules be-
tween sensor and/or actuator 3 and base body 1, an ex-
pansion module 50 (visible in figure 12) such as a display,
a LED element, memory expansions, etc, as well as a
bridge interface element or bridge module 60 (visible in
figure 15) capable of connecting together two base bod-
ies 1.
[0051] Base body 1 comprises, furthermore, at any fac-
es 2 that provide the connection surfaces, positive en-
gagement means 54, adapted to receive respective sen-
sors and/or actuators 3 or adapter elements 40 or bridge
interface elements 60. In a preferred exemplary embod-
iment, positive engagement means 54 ensures an elec-
tromechanical connection between the many blocks and,
furthermore, is made in order to allow an intuitive and
easy accessibility for a user. A detailed description of the
latter follows below.
[0052] In addition, each single sensor and/or actuator
module or block 3 has an easy use and a compact ap-
pearance, so that the end user can assemble it without
difficulty to obtain a final device with the desired features
and functionality.
[0053] Furthermore, for example, a possible cover can
be provided of the whole device 10 in order to seal it
completely so that it can contact the body of a patient 21
(visible in figure 3) only at the sensor and/or actuator
modules 3.
[0054] With reference to figure 2, the inner elements
are shown that are necessary to the functionality and to
the soundness of End Device 10 and that can be part of
base body 1. In particular, such elements comprise a
control unit 5 that contains a microprocessor (not shown),
a storage unit 6 that communicates with the control unit
5 and stores a plurality of configuration parameters, a
firmware, data, as well as a wireless communication
means 7 that is adapted to make a Wireless Sensor Net-
work (shown in figure 3) bringing the microprocessor in
communication with remote units.
[0055] Furthermore, interface port surfaces 2,11 are
provided that allow respectively a positive engagement
with the connection means 54 of sensors and/or actua-
tors 3 or of the adapter elements 40, but also of the bridge
interface elements 60 and a hardware connection 11 with
expansion elements 50 (shown in figure 12).
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[0056] With reference to Wireless Sensor Network 20,
the remote units, shown in figure 3, comprise other base
bodies 1 with respective sensors and/or actuators 3 and
relative electrical supply blocks 4 as well as at least one
data control unit 30 that is suitable to exchange signals
with base body 1.
[0057] In particular, base body 1 provides fixing means
(not shown) for fixing it to a support surface, for example
a patient 21 (visible in figure 3) whose physiological pa-
rameters are to or e monitored, or, in the domotic field,
to a household surface for measuring a temperature, a
pressure, etc.
[0058] Figure 3 shows an example of a network of node
elements 20 that are adapted to measure, in the health
care or domotic field, physiological parameters and other
parameters. In particular, network 20 comprises a plu-
rality of devices 10, in a basic configuration, which are
arranged according to monitoring points that are deter-
mined of one or more patients 21.
[0059] Each End Device 10 comprises, then, an elec-
trical supply block 4 and at least one sensor and/or ac-
tuator 3 mounted on the base body, according to the di-
agrammatical view of figure 1, by means of which a cor-
responding parameter is detected, such as temperature,
pressure, heart beat, breath, etc. A particular case of
pressure detection is described with reference to figures
28, 28A and 29.
[0060] The possible ways with which base body 1 can
be configured allow to obtain a node element that is ex-
tremely flexible and that can be implemented to many
applications, especially in the field of monitoring physio-
logical parameters. In fact, the feature of replacing or
integrating with respect to base body 1 sensors and/or
actuators 3 with different functions, as well as the possi-
bility of connecting a plurality of base bodies 1 to each
other, allow developing a wide field of solutions.
[0061] Each base body 1 is, furthermore, connected in
a wireless way to a data control unit or BCU 30 that can
be also worn by patient 21, as a portable device 30’.
[0062] The data control unit 30 can be connected also
to other control units, for example to portable device 30’,
in a wireless way, obtaining an data exchange network
31.
[0063] Concerning only BCU 30, it can comprise the
same components of a base body 1 and can have, in
general, a connection 36, of wired or wireless type, to a
more powerful electronic device, such as a personal dig-
ital assistant 33, a mobile phone 32 or a personal com-
puter 34 or directly to a remote server 35 by a connection
37. Typically, BCU 30 can have a size that is larger than
base body 1 in order to house an electrical supply module
4 that is more powerful, unless more traditional cable
electrical supply is provided.
[0064] According to the operation of each single base
body 1 of network 20, base body 1 communicates with
other base bodies 1 or with data control unit 30, which
are to it physically connected, a possible priority index
that is responsive to the pertinence of the data that each

single node element of the network has to transmit.
[0065] For example, in the medical field base body 1
can comprise an ECG sensor that has a priority higher
than a base body that has a temperature sensor; this
priority can evidently depend on the monitored pathology.
[0066] Vice-versa, the absence of communicating
modules indicates the presence of a problem of base
body 1 or simply the removal of sensor and/or actuator
module 3. In this case, data control unit 30 is signaled to
remove this base body 1 from a list of data to read, until
a status change is possibly signaled by base body 1 same
and a new initialization step is started.
[0067] With reference to figures 4 and 5, a view of base
body 1 is shown respectively according to a perspective
view from the above and from below.
[0068] With reference to figure 4A a hardware connec-
tion 11 is shown, that is adapted to integrate base module
1 with expansion blocks 50 (shown in figure 12) or for
connecting a base block 1 with another base block 1, as
indicated in figure 16B. In particular, this hardware con-
nection 11 is located on the upper face of base body 1
and has a corresponding port 14 on expansion module
50 (visible diagrammatically in figure 12) or on another
base body 1 (visible in figure 5). This way, an engage-
ment portion 11’ and a respective cooperating portion 14’
(shown in figure 5) identify univocally the connection. Port
14, in the lower part of base body 1, has, furthermore,
electrical supply contacts 16 for connecting one or more
electrical supply blocks 4.
[0069] Figures 4B, 4C and 5A depict an enlarged view
of determined connection zones made on faces 2 of base
body 1, showing positive engagement means 54 that is
used for assisting the assembling step of the modules
and to avoid mounting errors.
[0070] In particular, positive engagement means 54
provides a recess 12 shown in figure 4B with which a
respective fastening tooth 8 engages (visible in figure 7).
This way, the user gently presses fastening tooth 8 to
remove sensor and/or actuator 3 that had been previous-
ly inserted in base body 1. This exemplary embodiment
is used also for connection between sensor and/or actu-
ator 3’ and Front End 40 (visible in figure 10) or for con-
nection between base body 1 and Front End 40 or, still,
for connecting bridge element 60 with two base bodies
1 (visible in figure 16).
[0071] Positive engagement means 54 provides, fur-
thermore, a groove 12’, as shown in the enlarged view
4C, that makes unique the connection and assists mount-
ing sensor and/or actuator 3 by the user.
[0072] Figure 5A shows a further element 12" that
makes unique the connection of sensors and/or actuators
3 or adapter element 40 or, still, of bridge module 60, to
base body 1. In particular, the distinction between the
elements is that at a corner of base block 1 a different
distance from an edge of interface port 2 responsive to
the type of module that has to be connected is in turn
made.
[0073] More precisely, base bodies 1 can be provided
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of a type that is adapted to engage with certain sensors
and/or actuators, and then with ports that have predeter-
mined width, and other base bodies can be provided of
a type that is adapted to engage with other types of sen-
sors and/or actuators, with ports that have different width.
Thus, the sensors and/or actuators of the former base
body type cannot fit the other base body type, assuring
a unique connection.
[0074] Positive engagement means 54 may provide a
number of connection pins respectively for the electrical
supply of a module/block, for an automatic identification
and for a bidirectional data communication of digital
and/or analog type.
[0075] Also hardware input port 11 comprises a
number of connection pins respectively for the electrical
supply of the module, to enable a digital communication
preferably of synchronous serial type and to allow an
automatic identification, by base body 1, of the connected
block as well as to carry out a bidirectional communica-
tion of data by means of dedicated communication pro-
tocols.
[0076] Figure 6 shows an elevational side view of the
device as diagrammatically shown in figure 1, comprising
a base body 1 to which respectively a battery element 4
and a sensor and/or actuator 3 are connected.
[0077] Figures 7 and 7A depict corresponding per-
spective views of the device, respectively exploded and
assembled, without showing the electrical supply module
4. In this configuration, sensor and/or actuator 3 has an
engagement portion 48 that fits positive engagement
means 54 that is present on faces 2 of base body 1.
Furthermore, sensor and/or actuator 3 has a fastening
tooth 8. This way, the connection is extremely easy and
intuitive for the user, so that a connection cannot occur
erroneously, since if sensor and/or actuator 3’ an adapter
element 40, as shown in figure 10. the respective positive
engagement means 54 and engagement portion 48
would not fit with each other.
[0078] Figure 8 shows a diagrammatical view of an End
Device 10’ that is equipped with an adapter element 40.
In particular, as shown in the exploded view of figures 9
and 10, End Device 10’ provides respectively base body
1, Front End module 40, a sensor and/or actuator module
3’ and electrical supply block 4.
[0079] Figure 9 shows an exemplary embodiment, in
an elevational side view, of the device that is diagram-
matically shown in figure 8. In particular, electrical supply
block 4 is here visible as it is applied, by means of re-
spective supply contact pins 16’, under base body 1,
whereas in the perspective view of figure 10, base body
1, adapter element 40 and sensor and/or actuator 3’ are
shown. In this exemplary embodiment sensor and/or ac-
tuator 3’ has an socket engagement portion 48 that can
engage the plug engagement portion 46 of Front End
module 40.
[0080] This way, an inexperienced user cannot erro-
neously connect a sensor and/or actuator 3’ that instead
requires an interface element 40, directly to base body 1.

[0081] Figure 11 shows the above described devices
that are assembled to a single End Device 10’ that is a
further configuration of a node element for monitoring
network 20 of figure 3. In figure 10 and 11 electrical supply
block 4 is not shown.
[0082] Figure 12 depicts an elevational side view of an
end Device 10" comprising, in addition to that of figure
9, an expansion module 50 connected by hardware con-
nector 11 and corresponding port 14 (visible in detail in
figure 5). In particular, expansion module 50 can be se-
lected from the group comprised of: display, timer, coun-
ter module, serial communication module, battery status
monitoring block, memory expansion block, etc.
[0083] Figure 13 shows adapter means 40 or Front End
module which can be fixed to base body 1 at positive
engagement means 54 between sensors and/or actua-
tors 3’ and base body 1.
[0084] In Front End module 40 at least the following
hardware components have to be present: a microcon-
troller 41, a signal conditioning block 42, a analog/digital
and/or digital/analog converter 43, an identification
means 45 of the Front End element, input/output inter-
face port 44 with base body 1 and at least one interface
port 46 or input/output engagement portion with a sensor
and/or actuator module 3’.
[0085] In particular, identification means 45 is selected
from the group comprised of: analog means, capable of
measuring physical quantities, or digital means, for ex-
ample operating with dedicated communication proto-
cols.
[0086] This way, microcontroller 41 is capable of driv-
ing signals coming from, or directed to, possible sensor
and/or actuator modules 3’ that are connected to adapter
element 40. Microcontroller 41, furthermore, drives the
modules identification part as well as the communication
with base body 1.
[0087] Signal conditioning block 42 is adapted to con-
dition the signals coming from possible sensor and/or
actuator modules 3’ that are connected to Front End 40.
Such modules can comprise, for example, amplifier, mul-
tiplexer, switch, digital potentiometer circuit appliances,
etc.
[0088] Concerning the identification mechanism 45 of
Front End 40, it is desirable in the module so that base
body 1 univocally identifies any adapter element 40 to it
connected by interface port 44.
[0089] The same procedure is carried out for identifi-
cation by Front End 40 of sensor and/or actuator 3’ to
which it can be connected.
[0090] Figures 14 and 14A show respectively a sensor
and/or actuator module 3’ and a sensor and/or actuator
module 3, which comprise, in particular, a sensor and/or
actuator 47, an input/output interface port 48 or 48’, which
is an electromechanical part that connects respectively
sensor and/or actuator module 3’ with Front End module
40 and sensor and/or actuator module 3 directly with base
body 1, and, like in the previous case, an identification
mechanism 49 for identifying for sensor and/or actuator
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module 3’, such that the module can identifying in a
unique way the type of sensor and/or actuator 3’ that has
been connected at interface port 48. In particular, the
connection port surfaces of interface 48 and 48’ differ
from one another depending on whether a Front End
module 40 is necessary. The structural differences are
shown, in use, in figures 7 and 10.
[0091] Figure 15 shows the hardware components of
bridge interface element or bridge module 60 that are the
following: a microcontroller 81 a, an identification means
85 of the bridge module and two corresponding connec-
tion port surfaces for input/output interface 84 with two
base bodies 1. A further possibility of connection, as it is
visible in figure 16 and 16A, provides a bridge interface
element 60 (visible in figure 15) that connects respec-
tively two base bodies 1 through a respective interface
84. This way, it is possible to increase the number of
connection faces 2 and therefore the number of sensors
and/or actuators 3 that are connectable. Furthermore, it
is possible to increase the power and/or the functionality
of each single node element of the network 20.
[0092] The main differences between bridge module
60 and Front End module 40 are, on the one hand, in the
different components as described in figures 13 and 15,
and, on the other hand, in their structural aspect, since
the respective portions 13’, which are on the same side
of Front End 40, as shown in figure 10, are arranged at
opposite sides in bridge module 60, in order to allow the
connection of two base bodies 1. Alternatively, as shown
in figure 16B, the connection between two base bodies
1 can be made by using hardware connection 11, in par-
ticular, combining port 11 to port 14 that is made on the
lower part of base body 1 (visible in figure 5).
[0093] Figure 17 shows a block diagram of the possible
connection configurations between two base bodies 1 by
bridge element 60.
[0094] In particular, each End Device 10 is normally
composed by the following modules, shown in the block
diagram:

- base module 1;
- sensor and/or actuator module 3 or 3’, which may or

may not have adapter element 40 for conditioning
the signals;

- Front End module or adapter element 40 for condi-
tioning the signal;

- electrical supply module 4 (in the figure it is called
power);

- bridge module 60, which is capable of connecting
two base bodies 1;

- possible expansion modules 50, which are capable
of adding functions (expansion of memory, display,
etc.) to base body 1.

[0095] The connection and the electromechanical con-
nectors 54 between the above described blocks (shown
in figures 4 and 5) are made in order to ensure a "Plug
& Play" intuitive procedure and an easy accessibility for

a user.
[0096] In particular, the connection of the many mod-
ules to base body 1 is achieved by connecting firstly at
least one electrical supply module 4 and then the other
modules without a specific order. An unique connection
is ensured by the mechanical interface of key-lock type
(shown in detail in figures 4 and 5) that allow to distinguish
among the many types of connected sensors and/or ac-
tuators. At the connection, the system may be turned on
by a small key switch or turned on automatically as the
first battery is plugged in.
[0097] Figure 18 shows a flow-sheet that describes the
logic steps followed by base body 1 after turning on.
[0098] In particular, a microcontroller 5 that is present
in base body 1 is programmed with a code (firmware)
that ensures an extremely easy use by the end user and
a full configurability of the whole system, both of single
node 10 and of whole network 20 (visible in figure 3),
which consists of many single nodes. Specifically a self-
configuration system of a single base body 1 in the wire-
less network is provided that is triggered as the former
is turned on, as well as a self-configuration system of the
blocks connected to base body 1 is provided.
[0099] The flow sheet of the program, as diagrammat-
ically shown in figure 18, provides the following steps:

1. turning on, i.e. connecting, first power module 4,
or commuting a switch that is located on base body 1;
2. controlling the presence of a wireless network and
possibly connecting to it;
3. controlling the presence of other connected mod-
ules to base body 1, following a procedure described
hereafter;
4. transmitting the status (of the network and con-
nected modules) to a network coordinator;
5. waiting for a command from the coordinator;
6. in case of receiving the command, executing the
command;
7. starting a sleep mode, i.e. a low power consump-
tion mode, and returning to step 25 after a certain
time.

[0100] The change of the network status and of the
configuration status of the modules connected to the
base body involves dedicated interruption subroutines
and it triggers a re-start of the program from points 2 or
3 of the above described list.
[0101] When turning on of the system, base body 1
starts a start up during which it identifies the connected
single modules and their functions.
[0102] Such start up process can be considered stand-
ard for a microprocessor system since it simply defines
the basic parameters of the controller that is provided on
board. Then a step follows that is dedicated to the start
up of the radio parameters based on predetermined ded-
icated protocols.
[0103] A data updating step on the wireless network is
provided at the end of the start up step; during this phase
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each single base body 1 of network 20, communicates
to other base bodies 1 or to data control unit 30 which
modules are to it connected and a possible index of pri-
ority according to the type of data that each single node
element of the network has to transmit.
[0104] Figure 19 shows the preferred mechanism ac-
cording to which base body 1 learns that a module, of an
a priori unknown type, is present on a face of interfaces
2 or 11 or 14. This event corresponds to step 26 of the
diagram of figure 22. In particular, portion 64 represents
two connection pins 64’ and 64" from the edge of base
body 1, whereas portion 63 represents two short-
circuited pins 63’ and 63" that are present on sensor
and/or actuator module 3, or on Front End module 40 or
on bridge module 60, for connection to base body 1 by
port 2, or to expansion module 50 for connection to base
body 1 by port 11 or 14. More precisely port 64 is a sub-
system of interface port 2, 11 and 14, whereas 63 is a
subsystem of connection port surfaces of interface 44 or
48 or of interface port 44 of bridge module 60 or of inter-
face port 14 of expansion module 50. A connection 70 is
defined by portion 64 of the connector on the base side,
since pin 64’ is shirt-circuited to earth through connector
63 on the other side. Then, according to the distinction
between modules that require an analog type connection
identification 70 and modules that require a digital type
connection identification 70’, two identification different
procedures are provided. In particular, the distinction is
evaluated through the capacity of a condenser 65 or
through the connection port surfaces 11 or 14 instead of
port 2.
[0105] All the modules that are connected at the con-
nection port surfaces 2 execute a first analog identifica-
tion step, as described in figures 22 and 25, which is
based on different values of the capacity of condenser
65. More complex modules, such as expansion modules
50, which require a digital identification mechanism, de-
scribed in figures 23 and 24, can be connected only at
port 11 or 14 and then do not require condenser 65 for
microprocessor in5 (visible in figure 2) of base body 1 to
learn an analog or digital identification procedure to ex-
ecute.
[0106] Figure 20 shows an analog identification step
70 of the modules, as it is carried out through a process
of automatic charge, when the connection succeeds, and
discharge, activated by a pin of base module 1, of a con-
denser 65. The process of discharge is detected and
measured as the time that it is necessary for the voltage
on condenser 65 to fall below a certain threshold, through
an input pin 61 of base module 1. The capacity of distin-
guishing between two different modules, which belong
to a same kind of connection 70, is achieved by the dif-
ferent capacity value of condenser 65 as it is mounted
on different modules.
[0107] Figure 21 shows how both microcontroller 5,
which is present in base block 1, and microcontroller 41,
which is present in Front End module 40. can realize at
the same time, using a minimum number of electrical

connections, of an occurrence of a "connection status"
between a sensor and/or actuator 3’ and Front End mod-
ule 40 through interfaces 46 and 48. Once it has been
identified, microcontroller 41 drives a procedure similar
to that shown in figure 20, where condenser 65, however,
is in this case on board of sensor module 3’ that is con-
nected to Front End module 40 and the charge and dis-
charge of condenser 65 is operated by microcontroller
41, which is present in Front End module 40. Once ef-
fected the identification, microcontroller 41 digitally com-
municates to microcontroller 5 the nature of the connect-
ed sensor and/or actuator 3’. In this case, base module
1 signals to Front End module 40 to start a configuration
step, which is operated by a microcontroller 41 that is
inserted on board of Front End module 40, by the charge
of a condenser (not shown) that is operated via pin 64 of
base body 1. Once identified the configuration starting
signal (condenser is charged) microcontroller 41 pro-
ceeds to start a similar charge and discharge procedure
with respect to the connected sensor and/or actuator.
[0108] The absence of a sensor and/or actuator 3’ con-
nected to Front End module 40 represents a error con-
dition that is signaled to base body 1 through a suitable
digital line, configured as shown in figure 21; the change
of status of this line signals to base body 1 that an error
condition has been resolved.
[0109] Figure 22 shows a flow sheet of a sequence of
logical steps that are adopted for an analog identification
procedure, as above described, of the many sensors
and/or actuators 3 as well as of Front End module 40.
[0110] Figure 23 shows a flow sheet of a sequence of
logical steps that are adopted for a digital identification
procedure as it is operated by base body 1 of expansion
modules 60 or by other base bodies 1 that are connected
at the connection port surfaces 11 and/or 14 of said base
body. The solution that is depicted in the above described
flow sheet provides a so-called handshake step that is
carried out on a single wire, which is dedicated to the
digital identification between two modules. In particular,
base body 1 activates a pin, which is configured as out-
put, connected to a pin, configured as input of the "hard-
ware" module or expansion module 50, which, before
responding with a bit succession that identifies the type
of modules that has been connected, converts the pin on
which it has received the signal into a output pin. Simi-
larly, base body 1 converts its output pin into an input pin
for receiving the message, after a predetermined time.
A following conversion of the pin allows to base body 1
to acknowledge a correct receipt of the message with a
further impulse. The whole communication process is
synchronized through a clock signal that is generated by
base body 1 and that is sent by a pin that id dedicated
to the module 50 connected on an interface port 11 or 14.
[0111] Figure 24 diagrammatically depicts the above
described data flow of the so-called handshake step, as
indicated in figure 23 for identifying expansion modules
50 or other base bodies 1 that engage with the connection
port surfaces 11 or 14 of base body 1. In this case an
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analog identification, as in the previous case, is not suf-
ficient, since they are devices of many different kinds,
such as a display, an external memory, interface ele-
ments of many kinds, etc., which could require complex
communication protocols for communicating with base
body 1.
[0112] With reference to figure 25, a flow-sheet is
shown that represents the identification steps of bridge
block/module 60.
[0113] Figure 26 shows in detail the digital data flow
during a so-called handshake step indicated in the flow-
sheet of figure 25. In this case, bridge module 60 con-
nects two base bodies 1 through the respective connec-
tion port surfaces of interface 2, also shown in figure 16.
As indicated in figure 25, once bridge block 60 is identified
by two base bodies 1 to which it is connected, a hand-
shake procedure starts in which to two base bodies 1 are
given, by bridge block 60, the functions as master 72, i.e.
acquisition and transmission via radio of all the data, as
well as the functions as slave 71 i.e. acquisition and trans-
mission of data by bridge 60 to master 72.
[0114] Figure 27 shows a base body 1 to which on all
connection faces 2 respective sensors and/or actuators
3’ and 3 are connected respectively with and without the
aid of Front End 40. This solution has several advantag-
es, such as the possibility to replace sensors and/or ac-
tuators 3, with other modules having different functions,
connected to base body 1, as well as the possibility to
provide many other configurations for any monitoring
and/or operating function in the medical and/or domotic
field.
[0115] In particular, in the medical field a fixing means
is selected such as a bracelet 80 (Fig. 28 and 28A), which
can be fixed to the wrist 90 of a patient (Fig. 29), or a belt
100 (Fig. 30 and 31), which can be fixed to the torso of
a patient 21 (Fig. 32).
[0116] Both types of fixing means are used for moni-
toring/measuring physiological parameters in a patient.
[0117] In the example of figure 28 and 28A bracelet 80
has function of sensor adapted to detect the "heart beat"
of the patient or, more in general, the blood pressure.
Structurally, then, the bracelet comprises an inner mon-
itoring sensor 84 and a connection portion 81 with which
base body 1 is connected through one of connection ports
54 (Fig. 28A). More precisely, the positive engagement
connection portion 81 for connection with base body 1
has a fastening tooth 8 that engages with a connection
port 54 of base body 1.
[0118] More in detail, sensor 84 comprises a detection
plane 84’ (not shown in detail) that protrudes from con-
nection portion 81 and, in use, contacts the patient’s ra-
dial artery. This way, the application to base body of the
sensor 1, and of other possible sensors and/or actuators,
is easy and effective and allows to modify the device as
desired. Further advantage, in addition to modularity, is
the size more compact than the known devices such that
the patient can easily carry the bracelet even for a long
time.

[0119] Similarly, as shown in figure 30, belt 100 com-
prises sensors for detecting physiological parameters
and, as in case of bracelet 80, a connecting portion 105
with base body 1, as shown in detail in figure 31, which
is adapted to electrically connect the sensors to the base
body. In particular, the sensors are a couple of detection
electrodes 102 and 104, that are wired to connection por-
tion 105 by means of respective wires 101 and 103, for
measuring the impedance of the patient’s body in a pa-
tient 21, as it is visible in figure 32.
[0120] In a possible embodiment, belt 100 and bracelet
80 can be adjustable in length and a mutual coupling with
a housing (not shown) can be provided on the respective
connection portion 80 and 105, which in addition to fasten
the belt/bracelet to the patient also operates the sensor,
if present.
[0121] In a further exemplary embodiment bracelet 80
and belt 100 can be made up of two parts that are mutually
connected by means of quickly releasable fastening
means. This way, they can be adjusted in order to easily
and quickly adapt to the wrist 90 or torso of patient 21,
without hampering or blocking the patient’s movements.
[0122] The foregoing description of a specific embod-
iment will so fully reveal the invention according to the
conceptual point of view, so that others, by applying cur-
rent knowledge, will be able to modify and/or adapt for
various applications such an embodiment without further
research and without parting from the invention, and it is
therefore to be understood that such adaptations and
modifications will have to be considered as equivalent to
the specific embodiment. The means and the materials
to realise the different functions described herein could
have a different nature without, for this reason, departing
from the field of the invention. It is to be understood that
the phraseology or terminology employed herein is for
the purpose of description and not of limitation.

Claims

1. A wearable support device (10) for sensors and/or
actuators of a node element of a network of sensing
and/or actuating nodes (20), comprising:

- a base body (1) having a plurality of faces (2),
to said base body (1) at least one sensor and/or
actuator (3) and an electrical supply block (4)
being applicable;
- a fixing means (80,100) for fixing said base
body (1) to a support surface;
- a control unit (5) in said base body (1) com-
prising a microprocessor or microcontroller;
- a storage unit (6) in said base body (1), said
storage unit (6) communicating with said control
unit (5) and being adapted to store a plurality of
configuration parameters, firmware and data;
- a wireless communication means (7) that is
adapted to make a Wireless Sensor Network
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(20) bringing in communication said microproc-
essor with remote units, said remote units com-
prising other base bodies (1) with respective
sensors and/or actuators (3) and at least one
data control unit (30) suitable to exchange sig-
nals with said base body (1),
wherein
at least two faces (2) of said base body (1) are
connection faces (2) for respective sensors
and/or actuators (3),
and wherein
said base body (1) comprises:
- positive engagement means (54) for making
up a positive engagement between said sensors
and/or actuators (3) with said connection faces
(2) of said base body (1);
- interface means (2,11) at said positive engage-
ment means (54), for making up an interface be-
tween said sensors and/or actuators (3) and said
control unit (5);
- identification means (45,85) for identifying a
predetermined sensor and/or actuator (3) con-
nected to said base body (1) by said positive
engagement means (54) and interface means
(2,11).

2. A device according to claim 1, wherein said wireless
communication means (7) is arranged within said
base body (1).

3. A device according to claim 1, wherein said base
body (1) has a flat shape, in particular, parallelepiped
shape, with four substantially rectangular elongated
connection faces (2), wherein at least one of said
positive engagement means (54) for making up a
positive engagement between said sensors and/or
actuators (3) is provided at one of said rectangular
connection faces (2).

4. A system comprising a wearable support device ac-
cording to claim 1, and an adapter element or "Front
End" element (40) which can be fixed to said con-
nection faces (2) by said positive engagement
means (54), said Front End element (40) providing
a positive engagement connection with at least one
corresponding sensor and/or actuator (3), said
adapter element (40) comprising one among the fol-
lowing elements or a combination thereof:

- a control unit comprising a microprocessor or
microcontroller (41);
- an signal conditioning apparatus (42);
- a analog/digital and/or digital/analog converter
(43);
- an interface (44) with said base body (1);
- an identification device (45);
- an interface (46) with said sensor and/or actu-
ator (3).

5. A system comprising a wearable support device ac-
cording to claim 1, and a bridge interface element
(60) arranged to connect respectively at least two
base bodies (1) with each other, in such a way to
increase the number of said connection faces (2)
and therefore of said sensors and/or actuators (3)
that can be connected, said bridge interface element
(60) comprising one among the following elements
or a combination thereof:

- a control unit comprising a microprocessor or
microcontroller (81);
- a first interface (84) with a first base body (1);
- an identification device (85);
- a second interface (84) with a second base
body (1).

6. A device according to claim 1, wherein said base
body (1) comprises at least one hardware input port
(11), which is adapted to connect to said base body
(1) auxiliary external devices, in particular such as a
display for displaying the parameters that have been
measured by said sensors or memory expansion de-
vices, in particular said hardware input port (11) be-
ing provided at an upper face and/or a lower face of
said base body (1).

7. A device according to claim 1, wherein on said base
body (1) at least one battery element (4) is provided
that is engageable with one of said connection faces
(2), in particular said battery element (4) adapted to
provide electrical supply to said base body (1) with
the respective sensors and/or actuators (3), to any
Front End elements (40), to any bridge interface el-
ements (60) and, to any auxiliary external devices,
in particular a means (16) is provided for engaging
said battery element (4) on said upper face and/or
on said lower face of said base body (1).

8. A device according to claim 1, wherein said positive
engagement means (54) have a specific geometric
shape in order to impede a wrong engagement by
the user.

9. A device according to claim 1, wherein said identifi-
cation means (45),(85) is selected from the group
comprised of:

- analog identification means capable of meas-
uring physical quantities;
- digital identification means.

10. A device according to claim 1, wherein said identifi-
cation means (45),(85) provides start up means in
said control unit (5) to identify if a device has been
plugged in said base body (1) selected from the
group comprised of: said sensor and/or actuator (3),
said Front End element (40), said bridge interface
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element (60), an auxiliary external device, and to
start a predetermined analog and/or digital dialog
process.

11. A device according to claim 9, wherein said analog
identification means measures a predetermined ca-
pacity of a condenser (65), or other physical feature
of a passive circuit element, in order to identify uni-
vocally said sensor and/or actuator (3), or said adapt-
er element (40) or said bridge interface element (60)
connected to said base body (1), comparing said ca-
pacity or said other physical parameter with prede-
termined values.

12. The system device according to claim 4 and 5,
wherein said fixing means (80,100) for fixing said
base body (1) to a support surface are integrated in
a position selected from the group comprised of: on
said base body (1), in said sensors and/or actuators
(3), in said adapter element (40), in said bridge in-
terface element (60).

13. A device according to claim 1, wherein said fixing
means (80,100), in the medical field are selected
from the group comprised of:

- a bracelet (80), which in particular can be fixed
to an arm of a patient (21) at the wrist (90);
- a belt (100), which in particular can be fixed to
the torso of a patient (21);

wherein a portion of said bracelet (80) and/or of said
belt (100) is connected to said base body (1) at one
or more connection faces (2) by said positive en-
gagement means (54).

14. A device according to claim 13, wherein said bracelet
(80) has function of sensor and comprises a connec-
tion portion (81) with a shape that positively engages
with one of the connection faces (2) of said base
body (1), in particular said bracelet (80) comprising
a tonometric sensor, adapted to detect the "heart
beat" of a patient (21) or more in general the blood
pressure.

15. A device according to claim 13, wherein said belt
(100) has function of sensor and comprises a con-
nection portion (105) with said base body (1), in par-
ticular said belt (100) comprises at least one couple
of detection electrodes (102,104) that extend start-
ing from said connection portion (105) for measuring
the impedance of the patient’s body.

Patentansprüche

1. Tragbare Trägervorrichtung (10) für Sensoren
und/oder Aktoren eines Knotenelements eines Netz-

werks von messenden und/oder stellenden Knoten
(20), umfassend:

- einen Grundkörper (1) mit einer Mehrzahl von
Seiten (2), wobei mindestens ein Sensor
und/oder Aktor (3) und ein elektrischer Versor-
gungsblock (4) in Bezug auf den Grundkörper
(1) anwendbar sind;
- Befestigungseinrichtungen (80, 100) zur Be-
festigung des Grundkörpers (1) an einer Trä-
geroberfläche;
- eine Steuereinheit (5) in dem Grundkörper (1),
welche einen Mikroprozessor oder Mikrocont-
roller umfasst;
- eine Speichereinheit (6) in dem Grundkörper
(1), wobei die Speichereinheit (6) mit der Steu-
ereinheit (5) kommuniziert und eine Mehrzahl
von Konfigurationsparametern, Firmware und
Daten speichern kann;
- eine drahtlose Kommunikationseinrichtung
(7), die dafür sorgen kann, dass ein drahtloses
Sensornetz (20) eine Kommunikation zwischen
dem Mikroprozessor und entfernten Einheiten
herstellt, wobei die entfernten Einheiten andere
Grundkörper (1) mit entsprechenden Sensoren
und/oder Aktoren (3) und mindestens eine Da-
tensteuereinheit (30) umfassen, die Signale mit
dem Grundkörper (1) austauschen kann;
wobei
mindestens zwei Seiten (2) des Grundkörpers
(1) Verbindungsseiten (2) für entsprechende
Sensoren und/oder Aktoren (3) sind,
und wobei
der Grundkörper (1) folgendes umfasst:
- formschlossige Eingriffseinrichtungen (54)
zum Herstellen eines formschlüssigen Eingriffs
zwischen den Sensoren und/oder Aktoren (3)
und den Verbindungsseiten (2) des Grundkör-
pers (1);
- Schnittstelleneinrichtungen (2, 11) an den
formschlüssigen Eingriffseinrichtungen (54)
zum Erzeugen einer Schnittstelle zwischen den
Sensoren und/oder Aktoren (3) und der Steuer-
einheit (5);
- eine Identifikationseinrichtung (45, 85) zum
Identifizieren eines vorbestimmten Sensors
und/oder Aktors (3), der durch die formschlüs-
sigen Eingriffseinrichtungen (54) und die
Schnittstelleneinrichtungen (2, 11) mit dem
Grundkörper (1) verbunden ist.

2. Vorrichtung nach Anspruch 1, wobei die drahtlose
Kommunikationseinrichtung (7) in dem Grundkörper
(1) angeordnet ist.

3. Vorrichtung nach Anspruch 1, wobei der Grundkör-
per (1) eine flache Form aufweist, insbesondere die
Form eines Parallelepipedons, mit vier im Wesent-
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lichen rechteckigen, elongierten Verbindungsseiten
(2), wobei mindestens eine der formschlüssigen Ein-
griffseinrichtungen (54) zum Herstellen eines form-
schlüssigen Eingriffs zwischen den Sensoren
und/oder Aktoren (3) an einer der rechteckigen Ver-
bindungsseiten (2) vorgesehen ist.

4. System, das eine tragbare Trägervorrichtung nach
Anspruch 1 umfasst sowie ein Adapterelement oder
"Front End"-Element (40), das an den Verbindungs-
seiten (2) durch die formschlüssigen Eingriffseinrich-
tungen (54) befestigt werden kann, wobei das Front
End-Element (40) eine formschlüssige Eingriffsver-
bindung mit mindestens einem entsprechenden
Sensor und/oder Aktor (3) vorsieht, wobei das Ad-
apterelement (40) eines der folgenden Elemente
oder eine Kombination dieser umfasst:

- eine Steuereinheit, die einen Mikroprozessor
oder Mikrocontroller (41) umfasst;
- eine Signalaufbereitungsvorrichtung (42);
- einen Analog-Digital- oder Digital-Analog-
Wandler (43);
- eine Schnittstelle (44) mit dem Grundkörper
(1);
- eine Identifikationsvorrichtung (45);
- eine Schnittstelle (46) mit dem Sensor
und/oder Aktor (3).

5. System, das eine tragbare Trägervorrichtung nach
Anspruch 1 umfasst sowie ein Brückenschnittstel-
lenelement (60), das so angeordnet ist, dass es ent-
sprechend mindestens zwei Grundkörper (1) so mit-
einander verbindet, dass die Anzahl der Verbin-
dungsseiten (2) und somit der Sensoren und/oder
Aktoren (3), die verbunden werden können, erhöht
wird, wobei das Brückenschnittstellenelement (60)
eines der folgenden Elemente oder eine Kombinati-
on dieser umfasst:

- eine Steuereinheit, die einen Mikroprozessor
oder Mikrocontroller (81) umfasst;
- eine erste Schnittstelle (84) mit einem ersten
Grundkörper (1);
- eine Identifikationsvorrichtung (85);
- eine zweite Schnittstelle (84) mit einem zweiten
Grundkörper (1).

6. Vorrichtung nach Anspruch 1, wobei der Grundkör-
per (1) mindestens einen Hardware-Eingangsan-
schluss (11) umfasst, der den Grundkörper (1) mit
externen Zusatzvorrichtungen verbinden kann, ins-
besondere mit einer Anzeige zum Anzeigen der von
den Sensoren gemessenen Parameter oder mit
Speichererweiterungsvorrichtungen, wobei der
Hardware-Eingangsanschluss (11) insbesondere
an einer oberen Seite und/oder einer unteren Seite
des Grundkörpers (1) vorgesehen ist.

7. Vorrichtung nach Anspruch 1, wobei an dem Grund-
körper (1) mindestens ein Batterieelement (4) vor-
gesehen ist, das mit einer der Verbindungsseiten (2)
eingreifen kann, wobei das Batterieelement (4) ins-
besondere den Grundkörper (1) mit den entspre-
chenden Sensoren und/oder Aktoren (3), alle etwa-
igen Front End-Elemente (40), alle etwaigen Brü-
ckenschnittstellenelemente (60) und alle etwaigen
externen Zusatzvorrichtungen elektrisch versorgen
kann, wobei insbesondere eine Einrichtung (16) vor-
gesehen ist für einen Eingriff des Batterieelements
(4) auf der oberen Seite und/oder der unteren Seite
des Grundkörpers (1),

8. Vorrichtung nach Anspruch 1, wobei die formschlüs-
sigen Eingriffseinrichtungen (54) eine spezifische
geometrische Form aufweisen, um einen falschen
Eingriff durch den Benutzer zu verhindern.

9. Vorrichtung nach Anspruch 1, wobei die Identifikati-
onseinrichtung (45), (85) ausgewählt wird aus der
Gruppe, die folgendes umfasst:

- eine analoge Identifikationseinrichtung, die
physikalische Größen messen kann;
- eine digitale Identifikationseinrichtung.

10. Vorrichtung nach Anspruch 1, wobei die Identifikati-
onseinrichtung (45), (85) eine Starteinrichtung in der
Steuereinheit (5) vorsieht, um zu identifizieren, ob
eine Vorrichtung in den Grundkörper (1) eingesteckt
ist, die aus der Gruppe ausgewählt wird, die folgen-
des umfasst: den Sensor und/oder Aktor (3), das
Front End-Element (40), das Brückenschnittstellen-
element (60), eine externe Zusatzvorrichtung, und
zum Starten eines vorbestimmten analogen
und/oder digitalen Dialogprozesses.

11. Vorrichtung nach Anspruch 9, wobei die analoge
Identifikationseinrichtung eine vorbestimmte Kapa-
zität eines Kondensators (65) misst oder ein anderes
physikalisches Merkmal eines passiven Schaltungs-
elements, um den Sensor und/oder Aktor (3) oder
das Adapterelement (40) oder das Brückenschnitt-
stellenelement (60), das mit dem Grundkörper (1)
verbunden ist, eindeutig zu identifizieren, wobei die
Kapazität oder der andere physikalische Parameter
mit vorbestimmten Werten verglichen werden.

12. Systemvorrichtung nach Anspruch 4 und 5, wobei
die Befestigungseinrichtungen (80, 10) zum Befes-
tigen des Grundkörpers an einer Trägeroberfläche
an einer Position integriert sind, die ausgewählt wird
aus der Gruppe, die folgendes umfasst: an dem
Grundkörper (1), in den Sensoren und/oder Aktoren
(3), in dem Adapterelement (40), in dem Brücken-
schnittstellenelement (60).
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13. Vorrichtung nach Anspruch 1, wobei die Befesti-
gungseinrichtungen (80, 100) auf dem medizini-
schen Gebiet aus der Gruppe ausgewählt werden,
die folgendes umfasst:

- ein Armband (80), das insbesondere an einem
Arm eines Patienten (21) am Handgelenk (90)
angebracht werden kann;
- einen Gürtel (100), der insbesondere am
Rumpf eines Patienten (21) angebracht werden
kann;

wobei ein Abschnitt des Armbands (80) und/oder des
Gürtels (100) an einer oder mehr Verbindungsseiten
(2) durch die formschlüssigen Eingriffseinrichtungen
(54) mit dem Grundkörper (1) verbunden ist.

14. Vorrichtung nach Anspruch 13, wobei das Armband
(80) die Funktion eines Sensors aufweist und einen
Verbindungsabschnitt (81) mit einer Form umfasst,
die formschlüssig mit einer der Verbindungsseiten
(2) des Grundkörpers (1) eingreift, wobei das Arm-
band (80) insbesondere einen tonometrischen Sen-
sor umfasst, der den "Herzschlag" eines Patienten
(21) oder allgemeiner den Blutdruck messen kann.

15. Vorrichtung nach Anspruch 13, wobei der Gürtel
(100) die Funktion eines Sensors aufweist und einen
Verbindungsabschnitt (105) mit dem Grundkörper
(1) umfasst, wobei der Gürtel (100) insbesondere
mindestens ein Paar von Messelektroden (102, 104)
umfasst, die sich von dem Verbindungsabschnitt
(105) zum Messen der Impedanz des Körpers des
Patienten erstrecken.

Revendications

1. Dispositif de support portable (10) pour des capteurs
et/ou actionneurs d’un élément noeud d’un réseau
noeuds de détection et/ou d’actionnement (20),
comprenant :

un corps de base (1) ayant une pluralité de faces
(2), sur ledit corps de base (1) au moins un cap-
teur et/ou actionneur (3) et un bloc d’alimenta-
tion électrique (4) étant applicables ;
des moyens de fixation (80, 100) pour fixer ledit
corps de base (1) sur une surface de support ;
une unité de commande (5) dans ledit corps de
base (1) comprenant un microprocesseur ou
microcontrôleur ;
une unité de stockage (6) dans ledit corps de
base (1), ladite unité de stockage (6) communi-
quant avec ladite unité de commande (5) et étant
conçue pour stocker une pluralité de paramètres
de configuration, de microprogrammes et de
données ;

des moyens de communication sans fil (7) qui
sont conçus pour amener un réseau de capteurs
sans fil (20) à mettre en communication ledit mi-
croprocesseur avec des unités distantes, lesdi-
tes unités distantes comprenant d’autres corps
de base (1) avec des capteurs et/ou actionneurs
(3) respectifs et au moins une unité de comman-
de de données (30) appropriée pour échanger
des signaux avec ledit corps de base (1),
dans lequel,
au moins deux faces (2) dudit corps de base (1)
sont des faces de connexion (2) pour des cap-
teurs et/ou actionneurs (3) respectifs,
et dans lequel
ledit corps de base (1) comprend :
des moyens de mise en prise positive (54) pour
réaliser une mise en prise positive entre lesdits
capteurs et/ou actionneurs (3) et lesdites faces
de connexion (2) dudit corps de base (1) ;
des moyens d’interface (2, 11) au niveau desdits
moyens de mise en prise positive (54), pour éta-
blir une interface entre lesdits capteurs et/ou ac-
tionneurs (3) et ladite unité de commande (5) ;
des moyens d’identification (45, 85) pour iden-
tifier un capteur et/ou actionneur prédéterminé
(3) connecté audit corps de base (1) par lesdits
moyens de mise en prise positive (54) et moyens
d’interface (2, 11).

2. Dispositif selon la revendication 1, dans lequel les-
dits moyens de communication sans fil (7) sont dis-
posés dans ledit corps de base (1).

3. Dispositif selon la revendication 1, dans lequel ledit
corps de base (1) a une forme plate, en particulier,
une forme parallélépipédique, avec quatre faces de
connexion allongées sensiblement rectangulaires
(2), dans lequel au moins l’un desdits moyens de
mise en prise positive (54) destiné à établir une mise
en prise positive entre lesdits capteurs et/ou action-
neurs (3) est disposé au niveau de l’une desdites
faces de connexion rectangulaires (2).

4. Système comprenant un dispositif de support porta-
ble selon la revendication 1, et un élément adapta-
teur ou un élément « frontal » (40) qui peut être fixé
auxdites faces de connexion (2) par lesdits moyens
de mise en prise positive (54), ledit élément frontal
(40) fournissant une connexion à mise en prise po-
sitive avec au moins un capteur et/ou actionneur cor-
respondant (3), ledit élément adaptateur (40) com-
prenant l’un parmi les éléments suivants ou une
combinaison de ceux-ci :

une unité de commande comprenant un micro-
processeur ou microcontrôleur (41) ;
un appareil de conditionnement de signal (42) ;
un convertisseur analogique/numérique et/ou
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numérique/analogique (43) ;
une interface (44) avec ledit corps de base (1) ;
un dispositif d’identification (45) ;
une interface (46) avec ledit capteur et/ou ac-
tionneur (3).

5. Système comprenant un dispositif de support porta-
ble selon la revendication 1, et un élément d’interface
passerelle (60) conçus pour connecter respective-
ment au moins deux corps de base (1) l’un à l’autre,
de sorte à augmenter le nombre desdites faces de
connexion (2) et par conséquent desdits capteurs
et/ou actionneurs (3) pouvant être connectés, ledit
élément d’interface passerelle (60) comprenant l’un
parmi les éléments suivants, ou une combinaison de
ceux-ci :

une unité de commande comprenant un micro-
processeur ou microcontrôleur (81) ;
une première interface (84) avec un premier
corps de base (1) ;
un dispositif d’identification (85) ;
une seconde interface (84) avec un second
corps de base (1).

6. Dispositif selon la revendication 1, dans lequel ledit
corps de base (1) comprend au moins un port d’en-
trée matériel (11), qui est conçu pour connecter audit
corps de base (1) des dispositifs externes auxiliaires,
en particulier tels qu’un écran pour afficher les pa-
ramètres qui ont été mesurés par lesdits capteurs
ou des dispositifs d’extension de mémoire, en parti-
culier ledit port d’entrée matériel (11) étant situé au
niveau d’une face supérieure et/ou d’une face infé-
rieure dudit corps de base (1).

7. Dispositif selon la revendication 1, dans lequel il est
situé sur ledit corps de base (1) au moins un élément
batterie (4) qui peut venir en prise avec l’une desdites
faces de connexion (2), en particulier ledit élément
batterie (4) est conçu pour fournir une alimentation
électrique audit corps de base (1) avec les capteurs
et/ou actionneurs respectifs (3), à tout élément fron-
tal (40), à tout élément d’interface passerelle (60) et
à tout dispositif externe auxiliaire, en particulier il est
prévu des moyens (16) pour mettre en prise ledit
élément batterie (4) sur ladite face supérieure et/ou
sur ladite face inférieure dudit corps de base (1).

8. Dispositif selon la revendication 1, dans lequel les-
dits moyens de mise en prise positive (54) ont une
forme géométrique spécifique afin d’empêcher une
mauvaise mise en prise par l’utilisateur.

9. Dispositif selon la revendication 1, dans lequel les-
dits moyens d’identification (45), (85) sont choisis
dans le groupe constitué de :

moyens d’identification analogiques aptes à me-
surer des grandeurs physiques ;
moyens d’identification numériques.

10. Dispositif selon la revendication 1, dans lequel les-
dits moyens d’identification (45), (85) fournissent
des moyens de démarrage dans ladite unité de com-
mande (5) pour identifier si un dispositif est branché
dans ledit corps de base (1) choisi dans le groupe
constitué de : ledit capteur et/ou actionneur (3), ledit
élément frontal (40), ledit élément d’interface passe-
relle (60), un dispositif auxiliaire externe, et pour
commencer un processus de dialogue analogique
et/ou numérique prédéterminé.

11. Dispositif selon la revendication 9, dans lequel les-
dits moyens d’identification analogiques mesurent
d’une capacité prédéterminée d’un condenseur (65),
ou une autre caractéristique physique d’un élément
de circuit passif, afin d’identifier de manière univoque
ledit capteur et/ou actionneur (3), ou ledit élément
adaptateur (40) ou ledit élément d’interface passe-
relle (60) connecté audit corps de base (1), en com-
parant ladite capacité ou ledit autre paramètre phy-
sique à des valeurs prédéterminées.

12. Dispositif de système selon la revendication 4 ou 5,
dans lequel lesdits moyens (80, 100) de fixation pour
fixer ledit corps de base (1) sur une surface de sup-
port sont intégrés dans une position choisie dans le
groupe constitué de : sur ledit corps de base (1),
dans lesdits capteurs et/ou actionneurs (3), dans le-
dit élément adaptateur (40), dans ledit élément d’in-
terface passerelle (60).

13. Dispositif selon la revendication 1, dans lequel les-
dits moyens (80, 100) de fixation, dans le domaine
médical sont choisis dans le groupe constitué de :

un bracelet (80), qui en particulier peut être fixé
à un bras d’un patient (21) au niveau du poignet
(90) ;
une ceinture (100), qui en particulier peut être
fixée sur le torse d’un patient (21) ;
dans lequel une partie dudit bracelet (80) et/ou
de ladite ceinture (100) est connectée audit
corps de base (1) au niveau d’une ou plusieurs
faces de connexion (2) par lesdits moyens de
mise en prise positive (54).

14. Dispositif selon la revendication 13, dans lequel ledit
bracelet (80) a une fonction de capteur et comprend
une partie de connexion (81) avec une forme qui
vient en prise positive avec l’une des faces de con-
nexion (2) dudit corps de base (1), en particulier ledit
bracelet (80) comprenant un capteur tonométrique,
conçu pour détecter le « battement de coeur » d’un
patient (21) ou plus en général la pression artérielle.
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15. Dispositif selon la revendication 13, dans lequel la-
dite ceinture (100) a une fonction de capteur et com-
prend une partie de connexion (105) avec ledit corps
de base (1), en particulier ladite ceinture (100) com-
prend au moins un couple d’électrodes de détection
(102, 104) qui s’étendent à partir de ladite partie de
connexion (105) pour mesurer l’impédance du corps
du patient.
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