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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to a sensor appa-
ratus for monitoring a vital sign of a subject. Further, the
present invention relates to a patient monitoring appara-
tus and a patient monitoring system for monitoring vital
signs of a subject. Still further, the present invention re-
lates to corresponding methods and a computer program
for implementing the method for monitoring vital signs of
a subject.

BACKGROUND OF THE INVENTION

[0002] Sensor measurements for measuring/ monitor-
ing a vital sign (e.g. heart rate, breathing (respiration)
rate, Sp02, blood pressure, etc.) are conventionally either
taken continuously (e.g. ECG) or aperiodic (e.g. NBP
(non-invasive blood pressure)). Aperiodic measure-
ments can be taken on demand by the user (e.g. by se-
lecting a Start operation) or automatically, either in fixed
intervals (e.g. AUTO = 30 min) or in a given (i.e. prepro-
grammed) sequence (e.g. 4x 15min, 2x 30min, then very
60 min). The sequence allows for a more flexible scheme.
It may be selected after a rather simple surgery to check
vital signs first more frequent and then extend the inter-
vals progressively as the patient is expected to recover
and needs less monitoring.

[0003] Allowing a more flexible sensing sequence in-
stead of just measuring sensor signals at fixed intervals
is an improvement for most cases. However, it is known
that some patients tend to e.g. slow down with their res-
piration rate after anesthesia and then stop breathing
completely. This can be detected with a full apnea mon-
itoring, i.e. a continuous monitoring of respiration. How-
ever, such a measurement needs to be very sensitive
and therefore is prone to noise and movement artifacts
so that usually a lot of false alarms are generated. In
addition such measurements need to run continuously
and therefore require more energy than an aperiodic
measurement even if it is running more frequently. US
4,796,634 discloses an apparatus according to the pre-
amble of claim 1. US 6,049,727 discloses an in vivo im-
plantable sensor that obtains spectra of body fluid con-
stituents and processes the spectra to determine the con-
centration of a constituent of the body fluid. The sensor
is fully implanted and is set in place to allow plural meas-
urements to be taken at different time periods from a
single in vivo position. A processor may signal to the im-
plantable sensor via telemetry to make more frequent
measurements if either the trending or the measured val-
ue of the constituents are determined to be problematic.
The processor also detects "outlier data," which is data
that falls outside of preset bounds due to a sensor mal-
function. If outlier data occurs, the processor telemeters
the sensor to take another measurement, and triggers
an alarm if subsequent measurements are also outside

10

15

20

25

30

35

40

45

50

55

of preset bounds.
SUMMARY OF THE INVENTION

[0004] Itis an object of the presentinvention to provide
a sensor apparatus, patient monitoring apparatus and
system as well as corresponding methods for monitoring
a vital sign of a subject that are optimized with respect
to energy consumption and performance of measure-
ments.

[0005] Inafirstaspectofthe presentinvention asensor
apparatus for monitoring a vital sign of a subject is pre-
sented as defined in claim 1.

[0006] In a further aspect of the present invention a
patient monitoring apparatus is presented as defined in
claim 12.

[0007] In yet further aspects of the present invention,
there are provided corresponding methods, as well as a
non-transitory computer-readable recording according to
claim 15. Preferred embodiments of the invention are
defined in the dependent claims. It shall be understood
that the claimed apparatus, system, methods, computer
program and medium have similar and/or identical pre-
ferred embodiments as the claimed sensor apparatus
and as defined in the dependent claims.

[0008] The present invention is based on the idea to
make the sensor apparatus more "intelligent" and to
make the measurement intervals more flexible compared
to the preprogrammed measurement intervals as con-
ventionally use. Seamless and unobtrusive measure-
ments can thus be used in more cases where otherwise
conventional continuous intensive care measurements
would be indicated. The proposed (aperiodic) sensor
measurements are usually non-invasive, require less en-
ergy and therefore can be done wireless with smaller
batteries. They can be designed to be usually less sen-
sitive to noise and movement artifacts. All those factors
contribute to ease of use and patient comfort. The present
invention thus helps to further narrow the gap that exists
in monitoring performance between those measure-
ments and the conventional continuous high end meas-
urements still required for critically ill patients in intensive
care settings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiment(s) described hereinafter. In the following draw-
ings

Fig. 1 shows an embodiment of a sensor apparatus
according to the present invention,

Fig. 2 shows an embodiment of a patient monitoring
system and a patient monitoring apparatus accord-
ing to the present invention,

Fig. 3 shows a flow chart of a sensing method ac-
cording to the present invention, and
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Fig. 4 shows a flow chart of a monitoring method
according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0010] Fig. 1 shows an embodiment of a sensor appa-
ratus 10 according to the present invention. Itincludes a
sensor 12 that measures a sensor signal representing a
vital sign or being related to a vital sign of a subject (e.g.
a patient in a hospital, an elderly person at home or in a
retirement home). Said sensor 12 may e.g. be respiration
sensor for sensing the respiration rate, a blood pressure
sensor for sensing the blood pressure, ECG electrodes
for sensing an ECG, or a plethysmographic sensor; other
examples of sensors exist. The sensor 12 is usually ar-
ranged at the patient’s body, but may also be a sensor
for contactless unobtrusive measurement. In other em-
bodiments of the sensor apparatus two or more (identical
or different) sensors are provided.

[0011] Further, an evaluation unit 14 is provided that
evaluates the measured sensor signal to determine,
based on previously measured sensor signals, changes
of the health condition of the subject and/or to identify an
unsuccessful measurement or an unreliable sensor sig-
nal. Said evaluation unit 14 is preferably implemented by
an accordingly programmed processor or a dedicated
hardware circuit. It may store previously measured sen-
sor signals by itself, or receive those previously meas-
ured sensor signals from a memory that is internal or
external to the sensor apparatus 10.

[0012] A control unit 16 is provided that controls said
sensor 12 to automatically change the measurement in-
terval based the result of evaluation performed by the
evaluation unit 14. The control unit 16 is preferably im-
plemented by a software or hardware controller or an
accordingly programmed processor, e.g. the same proc-
essor that is used for the evaluation unit 14.

[0013] In some embodiments the sensor apparatus 10
is coupled to a central patient monitor (or another central
unit) by a wired connection for data transfer (in particular
of measured sensor signals to the central patient monitor)
and for energy supply to the sensor apparatus. In other
embodiments, however, the sensor apparatus 10 is cou-
pled to a central patient monitor (or another central unit)
by a wireless connection (e.g. using a WLAN, Zigbee or
Bluetooth connection) for data transfer and includes its
own energy supply unit 18, e.g. a rechargeable or non-
rechargeable battery as indicated in Fig. 1 by dashed
lines. For the (wired or wireless) connection an appropri-
ated interface 20 is preferably provided.

[0014] The elements of the sensor apparatus 10 are
preferably housed within a common housing 22, but may
generally also be arranged in distributed manner and
housed in different housings.

[0015] Preferably, in one advantageous implementa-
tion a method for aperiodic measurements is enabled to
enter automatically a more frequent measurement mode
dependent on the previously measured sensor value(s),
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i.e. if they indicate a worsening condition of the patient.
In such a "frequent" measurement mode additional
measurements are automatically taken in between the
preprogrammed intervals. The extra number of meas-
urements and/or the time between measurements can
be automatically adjusted, for instance according of the
prediction of the severity of the deterioration (e.g. predic-
tion on when an alarm limit will be reached).

[0016] Thus, in an embodiment the control unit 16 is
configured to control said sensor 12 to increase the
measurement interval if the health condition of the sub-
ject is improving and/or to decrease the measurement
interval if the health condition of the subject is worsening.
Thus, the health condition of the subject directly has an
influence on the automatic adjustment of the measure-
ment interval.

[0017] In the first case (i.e. if the health status is in-
creasing) or if the health status is stable (i.e. if the sub-
ject’s health condition is neitherimproving nor worsening)
it is preferred, not to increase the measurement interval
above an upper limit set e.g. in a predetermined meas-
urement scheme or prescribed by security rules. Thus,
in case of an improvement of the subject’s health condi-
tion the measurement interval is often maintained as it
is. Hence, the control unit 16 is preferably configured to
control the sensor 12 to measure a sensor signal at least
at a minimum measurement interval.

[0018] The control unit 16 may also be configured to
control the degree by which the measurement interval is
changed based on the severity of the change of the health
condition of the subject. Thus, if for instance the health
condition is strongly decreasing the measurement inter-
val will be reduced more strongly compared to a situation
in which the health condition is only slightly decreasing,
in which the measurement interval will be reduced only
moderately.

[0019] Preferably, the control unit 16 is configured to
controlthe sensor 12 toissue one of the measured sensor
signals (i.e. measured within a predetermined measure-
ment interval, e.g. within 5 min) as a kind of preliminary
sensor signal, even if all those measurements were un-
successful or all those measured sensor signals are un-
reliable. Measurement of the sensor signal is then re-
peated for an additional predetermined period (e.g. 10
min), which additional measurements may be taken "in
the background" so that the user does not necessarily
notice of it. The issued (preliminary) sensor signal may
finally be replaced by a new sensor signal measured dur-
ing said additional predetermined period, if during said
additional predetermined period measurement was suc-
cessful or a reliable sensor signal has been measured.
Otherwise, the preliminary sensor signal is not replaced.
[0020] Inanother embodimentthe measurementofthe
sensor signal may be started earlier, i.e. in advance of
the planned measurement time (e.g. in a pre-measure-
ment window) to have a sensor signal available when
the measurement is due according to the planned meas-
urement time and measurement interval.
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[0021] For determining if the health condition of the
subject has changed various options exists for the eval-
uation unit 14. In one embodiment it is determined if the
measured sensor signal deviates by at least a first pre-
determined absolute or relative amount from one or more
last measured sensor signals. In another embodiment it
is determined if the measured sensor signal deviates by
at least a first predetermined absolute or relative amount
from an expected or estimated sensor signal trend line
determined from the two or more last measured sensor
signals. In still another embodiment a comparison is
made of the measured sensor signal with one or more
sensor signals measured by other sensors. Still further,
in an embodiment information received from an external
source, such as other health status sources (e.g. an early
warning score from a patient monitoring apparatus) is
used to determine, based on the measured sensor signal,
if the health condition of the subject is improving or wors-
ening.

[0022] In still further embodiments the evaluation unit
14 is configured to determine that the health condition of
the subject has changed if a health status signal derived
from said measured sensor signal deviates by at least a
first predetermined absolute or relative amount from the
current health status signal, from an expected or estimat-
ed health status trend line determined from the two or
more last health status signals and/or from information
received from another source.

[0023] In another advantageous implementation a
method to retry automatically a measurementis enabled,
if that measurementdid not succeed, i.e. areliable meas-
urement could not be obtained at the automatically de-
fined time or within a predefined time period. Hence, in
such an implementation the control unit 16 is configured
to control the sensor 12 to repeat measurement of the
sensor signal for a predetermined period, representing
a predetermined time duration or a predetermined
number of times, or until the measurement is successful
or the sensor signal is reliable, if an unsuccessful meas-
urement or an unreliable sensor signal has been identi-
fied.

[0024] Todetermine thata measurementhas been un-
successful or that a sensor signal is unreliable said eval-
uation unitis preferably configured to determine if no sen-
sor signal could be measured or if the measured sensor
signal deviates by at least a second predetermined ab-
solute or relative amount from one or more last measured
sensor signals, from an expected or estimated sensor
signal trend line determined from the two or more last
measured sensor signals or from at least one sensor sig-
nal measured by one or more other sensors.

[0025] The first or second predetermined absolute or
relative amounts and the various trend lines used in the
above mentioned embodiments may be obtained empir-
ically from earlier measurements or set by the user.
[0026] Fig. 2 shows an embodiment of a patient mon-
itoring system 30 and a patient monitoring apparatus 40
for monitoring vital signs of a subject according to the
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present invention. The patient monitoring system 30
comprises said (central) patient monitoring apparatus 40
and one or more sensors 50, 60 for measuring / moni-
toring one or more vital signs of a subject.

[0027] The patient monitoring apparatus 40 comprises
a monitor interface 42 that receives sensor signals rep-
resenting a vital sign or being related to a vital sign meas-
ured by said sensors 50, 60 and transmits control infor-
mation to said sensors 50, 60. An evaluation unit 44 is
provided to evaluate received sensor signals to deter-
mine, based on previously received sensor signals,
changes of the health condition of the subject and/or to
identify an unsuccessful measurement or an unreliable
sensor signal. Said evaluation unit 44 thus generally per-
forms the same task as the evaluation unit 14 of the sen-
sor apparatus, but performs this task for one or more
sensors as a common evaluation unit. Further, a control
unit 46 is provided to generate control information for
control of said sensors 50, 60 to automatically change
the measurement interval based the result of said eval-
uation. Said control unit 46 thus generally performs the
same task as the control unit 16 of the sensor apparatus,
but performs this task for one or more sensors as a com-
mon control unit.

[0028] While the sensors 50, 60 may generally be part
of a sensor apparatus as explained above, but generally
only the sensors themselves (i.e. without associated
evaluation unit and control unit) are provided in said pa-
tient monitoring system 30. Said sensors 50, 60 are thus
configured to measure a sensor signal representing a
vital sign or being related to a vital sign. The sensors 50,
60 comprise a sensor interface 52, 62 for transmitting
measured sensor signals to said patient monitoring ap-
paratus 40 and for receiving control information from said
patient monitoring apparatus 40.

[0029] It shall be noted that the patient monitoring ap-
paratus and its elements can be further configured and
has similar preferred embodiments as the sensor appa-
ratus and as explained above.

[0030] Fig. 3 shows a flow chart of a sensing method
for monitoring a vital sign of a subject according to the
present invention, as performed by a sensor apparatus
10 shown in Fig. 1. The first step S10 includes measuring
a sensor signal representing a vital sign or being related
to a vital sign. The second step S12 includes evaluating
said sensor signal to determine, based on previously
measured sensor signals, changes of the health condi-
tion of the subject and/or to identify an unsuccessful
measurement or an unreliable sensor signal. The third
step S14 includes controlling said measurement of the
sensor signal to automatically change the measurement
interval based the result of said evaluation.

[0031] Fig. 4 shows aflow chartof a monitoring method
for monitoring vital signs of a subject according to the
present invention, as performed by a patient monitoring
apparatus 40 shown in Fig. 2. The first step S20 includes
receiving sensor signals representing a vital sign or being
related to a vital sign measured by at least one sensor.



7 EP 3 060 101 B1 8

The second step S22 includes evaluating received sen-
sor signals to determine, based on previously received
sensor signals, changes of the health condition of the
subject and/or to identify an unsuccessful measurement
or an unreliable sensor signal. The third step S24 in-
cludes generating control information for control of said
at least one sensor to automatically change the meas-
urement interval based the result of said evaluation. The
fourth step S26 includes transmitting said control infor-
mation to said at least one sensor.

[0032] Insummary, the general concept of the present
invention applies a dynamic measurement interval de-
pending on the patient’s health condition. The trigger to
change measurement interval is preferably a worsening
condition of the patient.

[0033] A worsening condition can be defined if a cur-
rent or averaged value (e.g. respiration rate) is above a
configurable limit, representing e.g. an alarm limit of the
measurement. The limitcan also be dynamically adjusted
depending on other patient conditions like activity or pos-
ture (e.g. if the patient is climbing up stairs and it is ex-
pected that respiration rate goes up). Therefor the limit
for switching the measurement interval is adapted to be
more insensitive in such a case. The evaluation unit is
thus preferably configured to dynamically adjust the first
and/or second predetermined absolute or relative
amount depending on a physical condition of the subject,
in particular to dynamically adjust the first and/or second
predetermined absolute or relative amount depending on
whether or not the status is performing a physical activity
and/or the kind of physical activity of the subject.
[0034] A worsening condition can also be defined as
change of measured value over time (trend).

[0035] The measurementintervalis made longer when
the patient’'s health condition improves to increase the
sensor operating time. The measurement interval is
made shorter when the patient’s health condition gets
worse to detect critical events earlier compared to a static
measurement regime having fixed measurement inter-
vals.

[0036] While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, suchiillustration and description are to be considered
illustrative or exemplary and not restrictive; the invention
is not limited to the disclosed embodiments. Other vari-
ations to the disclosed embodiments can be understood
and effected by those skilled in the art in practicing the
claimed invention, from a study of the drawings, the dis-
closure, and the appended claims.

[0037] In the claims, the word "comprising" does not
exclude other elements or steps, and the indefinite article
"a" or "an" does not exclude a plurality. A single element
or other unit may fulfill the functions of several items re-
cited in the claims. The mere fact that certain measures
are recited in mutually different dependent claims does
notindicate thata combination of these measures cannot
be used to advantage.

[0038] A computer program may be stored/distributed
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on a suitable non-transitory medium, such as an optical
storage medium or a solid-state medium supplied togeth-
er with or as part of other hardware, but may also be
distributed in other forms, such as via the Internet or other
wired or wireless telecommunication systems.

[0039] Any reference signs in the claims should not be
construed as limiting the scope.

Claims

1. Sensorapparatus for monitoring a vital sign of a sub-
ject, comprising:

at least one sensor (12, 50, 60) configured to
measure a sensor signal representing a vital
sign or being related to a vital sign,

an evaluation unit (14) configured to evaluate
said sensor signal to determine, based on pre-
viously measured sensor signals, changes of
the health condition of the subject and to identify
an unsuccessful measurement or an unreliable
sensor signal, and

a control unit (16) configured to control said at
least one sensor to automatically change the
measurementinterval based on the result of said
evaluation, characterised in that said control
unit (16) is configured to control said at least one
sensor

- to repeat measurement of the sensor sig-
nal for a predetermined period, represent-
ing a predetermined time duration or a pre-
determined number of times, or until the
measurement is successful or the sensor
signal is reliable, if an unsuccessful meas-
urement or an unreliable sensor signal has
been identified,

- to issue one of the measured sensor sig-
nals, even if all measurements were unsuc-
cessful or all measured sensor signals are
unreliable; and wherein,

if all measurements were unsuccessful or
all measured sensor signals are unreliable,
the control unit (16) is further configured to
control said at least one sensor

- to repeat measurement of the sensor sig-
nal for an additional predetermined period,
and

- to replace the issued sensor signal by a
new sensor signal measured during said
additional predetermined period, if during
said additional predetermined period meas-
urement was successful or areliable sensor
signal has been measured.

2. Sensor apparatus as claimed in claim 1,
wherein said control unit (16) is configured to control
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said at least one sensor to increase the measure-
ment interval if the health condition of the subject is
improving and/or to decrease the measurement in-
terval if the health condition of the subject is wors-
ening.

Sensor apparatus as claimed in claim 2,

wherein said control unit (16) is configured to control
said atleast one sensor to measure the sensor signal
at least at a minimum measurement interval or to
control the degree by which the measurement inter-
val is changed based on the severity of the change
of the health condition of the subject.

Sensor apparatus as claimedin claim 1, further com-
prising

an energy supply unit (18), in particular a battery or
accumulator, for energy supply of said sensor appa-
ratus, and

a housing (22) that houses said at least one sensor,
said evaluation unit, said control unitand said energy
supply unit.

Sensor apparatus as claimed in claim 1,

wherein said evaluation unit (14) is configured to de-
termine that the health condition of the subject has
changed if the measured sensor signal deviates by
at least a first predetermined absolute or relative
amount from one or more last measured sensor sig-
nals, from an expected or estimated sensor signal
trend line determined from the two or more last meas-
ured sensor signals, from one or more sensor signal
measured by other sensors and/or from information
received from an external source.

Sensor apparatus as claimed in claim 1,

wherein said evaluation unit (14) is configured to de-
termine that the health condition of the subject has
changed if a health status signal derived from said
measured sensor signal deviates by at least a first
predetermined absolute or relative amount from the
current health status signal, from an expected or es-
timated health status trend line determined from the
two or more last health status signals and/or from
information received from another source.

Sensor apparatus as claimed in claim 1,

wherein said evaluation unit (14) is configured to de-
termine that a measurement has been unsuccessful
orthata sensorsignal is unreliable if no sensor signal
could be measured or if the measured sensor signal
deviates by at least a second predetermined abso-
lute or relative amount from one or more last meas-
ured sensor signals, from an expected or estimated
sensor signal trend line determined from the two or
more last measured sensor signals or from at least
one sensor signal measured by one or more other
sensors.
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8.

10.

1.

Sensor apparatus as claimed in claim 5,

wherein said evaluation unit (14) is configured to dy-
namically adjust the first and/or second predeter-
mined absolute or relative amount depending on a
physical condition of the subject.

Sensor apparatus as claimed in claim 8,

wherein said evaluation unit (14) is configured to dy-
namically adjust the first and/or second predeter-
mined absolute or relative amount depending on
whether or not the status is performing a physical
activity and/or the kind of physical activity of the sub-
ject.

Sensor apparatus as claimed in claim 2,

wherein said control unit (16) is configured to control
said at least one sensor to start a measurement in
advance of a planned measurement time.

Method of monitoring a vital sign of a subject, com-
prising:

measuring a sensor signal representing a vital
sign or being related to a vital sign,

evaluating said sensor signal to determine,
based on previously measured sensor signals,
an unsuccessful measurement or an unreliable
sensor signal, and

controlling said measurement of the sensor sig-
nal to automatically change the measurement
interval based on the result of said evaluation,
characterised in that said controlling is config-
ured to control said measurement

- to repeat measurement of the sensor sig-
nal for a predetermined period, represent-
ing a predetermined time duration or a pre-
determined number of times, or until the
measurement is successful or the sensor
signal is reliable, if an unsuccessful meas-
urement or an unreliable sensor signal has
been identified,

- to issue one of the measured sensor sig-
nals, even if all measurements were unsuc-
cessful or all measured sensor signals are
unreliable; and wherein, if all measure-
ments were unsuccessful or all measured
sensor signals are unreliable, the control-
ling is further configured to control said
measurement

- to repeat measurement of the sensor sig-
nal for an additional predetermined period,
and

- to replace the issued sensor signal by a
new sensor signal measured during said
additional predetermined period, if during
said additional predetermined period meas-
urement was successful or areliable sensor
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signal has been measured.

12. Patient monitoring apparatus for monitoring vital

signs of a subject, comprising

a monitor interface (42) configured to receive sensor
signals representing a vital sign or being related to
a vital sign measured by at least one sensor and for
transmitting control information to said at least one
sensor,

an evaluation unit (44) configured to evaluate re-
ceived sensor signals to determine, based on previ-
ously received sensor signals, changes of the health
condition of the subject and to identify an unsuccess-
ful measurement or an unreliable sensor signal, and
a control unit (46) configured to generate control in-
formation for control of said at least one sensor to
automatically change the measurement interval
based on the result of said evaluation, character-
ised in that said control unit (46) is configured to
generate control information to control said at least
one sensor

- to repeat measurement of the sensor signal for
a predetermined period, representing a prede-
termined time duration or a predetermined
number of times, or until the measurement is
successful or the sensor signal is reliable, if an
unsuccessful measurement or an unreliable
sensor signal has been identified,

- to issue one of the measured sensor signals,
even if all measurements were unsuccessful or
all measured sensor signals are unreliable; and
wherein, if allmeasurements were unsuccessful
or all measured sensor signals are unreliable,
the control unit (16) is further configured to con-
trol said at least one sensor

- to repeat measurement of the sensor signal for
an additional predetermined period, and

- to replace the issued sensor signal by a new
sensor signal measured during said additional
predetermined period, if during said additional
predetermined period measurement was suc-
cessful or a reliable sensor signal has been
measured.

13. Method of monitoring vital signs of a subject, com-

prising

receiving sensor signals representing a vital sign or
being related to a vital sign measured by at least one
sensor,

evaluating received sensor signals to determine,
based on previously received sensor signals, an un-
successful measurement or an unreliable sensor
signal,

generating control information for control of said at
least one sensor to automatically change the meas-
urement interval based the result of said evaluation,
and
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14.

15.

transmitting said control information to said at least
one sensor,

wherein control information is generated to control
said at least one sensor

- to repeat measurement of the sensor signal for
a predetermined period, representing a prede-
termined time duration or a predetermined
number of times, or until the measurement is
successful or the sensor signal is reliable, if an
unsuccessful measurement or an unreliable
sensor signal has been identified,

- to issue one of the measured sensor signals,
even if all measurements were unsuccessful or
all measured sensor signals are unreliable,

- to repeat measurement of the sensor signal for
an additional predetermined period, and

- to replace the issued sensor signal by a new
sensor signal measured during said additional
predetermined period, if during said additional
predetermined period measurement was suc-
cessful or a reliable sensor signal has been
measured.

Patient monitoring system for monitoring vital signs
of a subject, comprising

a patient monitoring apparatus (40) as claimed in
claim 12, and

at least one sensor (10, 50, 60) configured to meas-
ure a sensor signal representing a vital sign or being
related to a vital sign, said at least one sensor com-
prising a sensor interface for transmitting measured
sensor signals to said patient monitoring apparatus
and for receiving control information from said pa-
tient monitoring apparatus.

Computer readable non-transitory medium having
instructions stored thereon which, when carried out
on a computer, cause the computer to perform the
steps of the method as claimed in claim 13.

Patentanspriiche

1.

Sensorvorrichtung zur Uberwachung eines Vitalzei-
chens eines Patienten, umfassend:

wenigstens einen Sensor (12, 50, 60), der so
konfiguriert ist, dass er ein Sensorsignal misst,
das ein Vitalzeichen darstellt oder mit einem Vi-
talzeichen zusammenhangt,

eine Auswerteeinheit (14), die so konfiguriertist,
dass sie das Sensorsignal auswertet, um basie-
rend auf zuvor gemessenen Sensorsignalen
Anderungen des Gesundheitszustands des Pa-
tienten zu bestimmen und eine erfolglose Mes-
sung oder ein unzuverlassiges Sensorsignal zu
identifizieren, und
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eine Steuereinheit (16), die konfiguriert ist, um
den wenigstens einen Sensor so zu steuern,
dass das Messintervall basierend auf dem Er-
gebnis der Auswertung geéandert wird,
dadurch gekennzeichnet,

dass die Steuereinheit (16) so konfiguriert ist,
dass sie den wenigstens einen Sensor steuert,
um

- die Messung des Sensorsignals fiir einen
vorbestimmten Zeitraum zu wiederholen,
der eine vorbestimmte Zeitdauer oder eine
vorbestimmte Anzahl von Malen darstellt,
oder bis die Messung erfolgreich ist oder
das Sensorsignal zuverlassig ist, wenn eine
erfolglose Messung oder ein unzuverlassi-
ges Sensorsignal identifiziert worden ist,

- eines der gemessenen Sensorsignale
selbst dann auszugeben, wenn alle Mes-
sungen erfolglos waren oder alle gemesse-
nen Sensorsignale unzuverlassig sind; und
wobei,

wenn alle Messungen erfolglos waren oder alle
gemessenen Sensorsignale unzuverlassig
sind, die Steuereinheit (16) weiterhin so konfi-
guriert ist, dass sie den wenigstens einen Sen-
sor steuert, um

- die Messung des Sensorsignals fiir einen
zusatzlichen vorbestimmten Zeitraum zu
wiederholen, und

- das ausgegebene Sensorsignal durch ein
neues Sensorsignal zu ersetzen, das wah-
rend des zusatzlichen vorbestimmten Zeit-
raums gemessen wurde, wenn wahrend
des zuséatzlichen vorbestimmten Zeitraums
die Messung erfolgreich war oder ein zuver-
lassiges Sensorsignal gemessen worden
ist.

Sensorvorrichtung nach Anspruch 1,

wobei die Steuereinheit (16) so konfiguriert ist, dass
sie den wenigstens einen Sensor so steuert, dass
das Messintervall verlangert wird, wenn der Gesund-
heitszustand des Patienten sich verbessert,
und/oder das Messintervall verkiirzt wird, wenn der
Gesundheitszustand des Patienten sich verschlech-
tert.

Sensorvorrichtung nach Anspruch 2,

wobei die Steuereinheit (16) so konfiguriert ist, dass
sie den wenigstens einen Sensor so steuert, dass
das Sensorsignal wenigstens bei einem Mindest-
messintervall gemessen wird, oder den Grad steu-
ert, um den das Messintervall basierend auf der
Schwere der Anderung des Gesundheitszustands
des Patienten geéndert wird.
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4.

Sensorvorrichtung nach Anspruch 1, weiterhin um-
fassend

eine Energieversorgungseinheit (18), insbesondere
eine Batterie oder einen Akkumulator, zur Energie-
versorgung der Sensorvorrichtung, und

ein Gehause (22), das den wenigstens einen Sen-
sor, die Auswerteeinheit, die Steuereinheit und die
Energieversorgungseinheit aufnimmt.

Sensorvorrichtung nach Anspruch 1,

wobei die Auswerteeinheit (14) so konfiguriert ist,
dass sie bestimmt, dass der Gesundheitszustand
des Patienten sich gedndert hat, wenn das gemes-
sene Sensorsignal um wenigstens einen vorbe-
stimmten absoluten oder relativen Betrag von einem
oder mehreren zuletzt gemessenen Sensorsigna-
len, von einer erwarteten oder geschatzten Sensor-
signaltrendlinie, die aus den zwei oder mehr zuletzt
gemessenen Sensorsignalen bestimmt worden ist,
von einem oder mehreren Sensorsignalen, die von
anderen Sensoren gemessen worden sind,
und/oder von Informationen, die von einer externen
Quelle empfangen worden sind, abweicht.

Sensorvorrichtung nach Anspruch 1,

wobei die Auswerteeinheit (14) so konfiguriert ist,
dass sie bestimmt, dass der Gesundheitszustand
des Patienten sich gedndert hat, wenn ein vom ge-
messenen Sensorsignal stammendes Gesundheits-
statussignal um wenigstens einen ersten vorbe-
stimmten absoluten oder relativen Betrag vom ge-
genwartigen Gesundheitsstatussignal, von einer er-
warteten oder geschétzten Gesundheitsstatustrend-
linie, die aus den zwei oder mehr letzten Gesund-
heitsstatussignalen bestimmt worden ist, und/oder
von Informationen, die von einer externen Quelle
empfangen worden sind, abweicht.

Sensorvorrichtung nach Anspruch 1,

wobei die Auswerteeinheit (14) so konfiguriert ist,
dass sie bestimmt, dass eine Messung erfolglos ge-
wesen ist oder dass ein Sensorsignal unzuverlassig
ist, wenn kein Sensorsignal gemessen werden konn-
te oder wenn das gemessene Sensorsignal um we-
nigstens einen zweiten vorbestimmten absoluten
oder relativen Betrag von dem einen oder den meh-
reren zuletzt gemessenen Sensorsignalen, von ei-
ner erwarteten oder geschatzten Sensorsignaltrend-
linie, die aus den zwei oder mehr zuletzt gemesse-
nen Sensorsignalen bestimmt worden ist, oder von
dem wenigstens einen Sensorsignal, das von dem
einen oderden mehreren anderen Sensoren gemes-
sen worden sind, abweicht.

Sensorvorrichtung nach Anspruch 5,

wobei die Auswerteeinheit (14) so konfiguriert ist,
dass sie den ersten und/oder zweiten vorbestimm-
ten absoluten oder relativen Betrag in Abhangigkeit
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von einem physischen Zustand des Patienten dyna-
misch einstellt.

Sensorvorrichtung nach Anspruch 8,

wobei die Auswerteeinheit (14) so konfiguriert ist,
dass sie den ersten und/oder zweiten vorbestimm-
ten absoluten oder relativen Betrag in Abhangigkeit
davon, ob der Status eine physische Aktivitat durch-
fuhrt oder nicht, und/oder der Art der physischen Ak-
tivitdt des Patienten dynamisch einstellt.

Sensorvorrichtung nach Anspruch 2,

wobei die Steuereinheit (16) so konfiguriert ist, dass
wie den wenigstens einen Sensor steuert, um eine
Messung vor einem geplanten Messzeitpunkt zu
starten.

Verfahren zur Uberwachung eines Vitalzeichens ei-
nes Patienten, umfassend:

das Messen eines Sensorsignals, das ein Vital-
zeichen darstellt oder mit einem Vitalzeichen zu-
sammenhangt,

das Auswerten des Sensorsignals, um basie-
rend auf zuvor gemessenen Sensorsignalen ei-
ne erfolglose Messung oder ein unzuverlassi-
ges Sensorsignal zu bestimmen, und

das Steuern der Messung des Sensorsignals,
um das Messintervall basierend auf dem Ergeb-
nis der Auswertung automatisch zu andern,
dadurch gekennzeichnet,dass die Steuerung
so konfiguriertist, dass sie die Messung steuert,
um

- die Messung des Sensorsignals fiir einen
vorbestimmten Zeitraum zu wiederholen,
der eine vorbestimmte Zeitdauer oder eine
vorbestimmte Anzahl von Malen darstellt,
oder bis die Messung erfolgreich ist oder
das Sensorsignal zuverlassig ist, wenn eine
erfolglose Messung oder ein unzuverlassi-
ges Sensorsignal identifiziert worden ist,

- eines der gemessenen Sensorsignale
selbst dann auszugeben, wenn alle Mes-
sungen erfolglos waren oder alle gemesse-
nen Sensorsignale unzuverlassig sind; und
wobei, wenn alle Messungen erfolglos wa-
ren oder alle gemessenen Sensorsignale
unzuverlassig sind, die Steuerung weiterhin
so konfiguriert ist, dass sie die Messung
steuert, um

- die Messung des Sensorsignals fiir einen
zusatzlichen vorbestimmten Zeitraum zu
wiederholen, und

- das ausgegebene Sensorsignal durch ein
neues Sensorsignal zu ersetzen, das wah-
rend des zusatzlichen vorbestimmten Zeit-
raums gemessen wurde, wenn wahrend

10

15

20

25

30

35

40

45

50

55

des zusatzlichen vorbestimmten Zeitraums
die Messung erfolgreich war oder ein zuver-
lassiges Sensorsignal gemessen worden
ist.

12. Patienteniiberwachungsvorrichtung zum Uberwa-

chen von Vitalzeichen eines Patienten, umfassend
eine Monitorschnittstelle (42), die so konfiguriert ist,
dass sie Sensorsignale empfangt, die ein Vitalzei-
chen darstellen oder mit einem Vitalzeichen zusam-
menhangen, das von wenigstens einem Sensor ge-
messen wird, und Steuerungsinformationen zum
wenigstens einen Sensor Ubertragt,

eine Auswerteeinheit (44), die so konfiguriert ist,
dass sie empfangene Sensorsignale auswertet, um
basierend auf zuvor empfangenen Sensorsignalen
Anderungen des Gesundheitszustands des Patien-
ten zu bestimmen und eine erfolglose Messung oder
ein unzuverlassiges Sensorsignal zu identifizieren,
und

eine Steuereinheit (46), die so konfiguriert ist, dass
sie Steuerungsinformationen zur Steuerung des we-
nigstens einen Sensors erzeugt, um das Messinter-
vall basierend auf dem Ergebnis der Auswertung zu
andern,

dadurch gekennzeichnet,

dass die Steuereinheit (46) konfiguriert ist, um Steu-
erungsinformationen zur Steuerung des wenigstens
einen Sensors zu erzeugen, um

- die Messung des Sensorsignals flr einen vor-
bestimmten Zeitraum zu wiederholen, der eine
vorbestimmte Zeitdauer oder eine vorbestimm-
te Anzahl von Malen darstellt, oder bis die Mes-
sung erfolgreich ist oder das Sensorsignal zu-
verlassig ist, wenn eine erfolglose Messung
oder ein unzuverladssiges Sensorsignal identifi-
ziert worden ist,

- eines der gemessenen Sensorsignale selbst
dannauszugeben, wenn alle Messungen erfolg-
los waren oder alle gemessenen Sensorsignale
unzuverldssig sind; und wobei, wenn alle Mes-
sungen erfolglos waren oder alle gemessenen
Sensorsignale unzuverlassig sind, die Steuer-
einheit (16) weiterhin so konfiguriert ist, dass sie
den wenigstens einen Sensor steuert,

- die Messung des Sensorsignals fiir einen zu-
satzlichen vorbestimmten Zeitraum zu wieder-
holen, und

- das ausgegebene Sensorsignal durch ein neu-
es Sensorsignal zu ersetzen, das wahrend des
zusatzlichen vorbestimmten Zeitraums gemes-
senwurde, wenn wahrend des zuséatzlichen vor-
bestimmten Zeitraums die Messung erfolgreich
war oder ein zuverldssiges Sensorsignal ge-
messen worden ist.

13. Verfahren zur Uberwachung von Vitalzeichen eines
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Patienten, umfassend

das Empfangen von Sensorsignalen, die ein Vital-
zeichen darstellen oder mit einem Vitalzeichen zu-
sammenhangen, das von wenigstens einem Sensor
gemessen wird,

das Auswerten von empfangenen Sensorsignalen,
um basierend auf zuvor gemessenen Sensorsigna-
len eine erfolglose Messung oder ein unzuverlassi-
ges Sensorsignal zu bestimmen,

das Erzeugen von Steuerungsinformationen zur
Steuerung des wenigstens einen Sensors, um das
Messintervall basierend auf dem Ergebnis der Aus-
wertung zu andern, und

das Ubertragen der Steuerungsinformationen zu
dem wenigstens einen Sensor,

wobei die Steuerungsinformationen erzeugt wer-
den, um den wenigstens einen Sensor zu steuern

- die Messung des Sensorsignals fiir einen vor-
bestimmten Zeitraum zu wiederholen, der eine
vorbestimmte Zeitdauer oder eine vorbestimm-
te Anzahl von Malen darstellt, oder bis die Mes-
sung erfolgreich ist oder das Sensorsignal zu-
verlassig ist, wenn eine erfolglose Messung
oder ein unzuverlassiges Sensorsignal identifi-
ziert worden ist,

- eines der gemessenen Sensorsignale selbst
dann auszugeben, wenn alle Messungen erfolg-
los waren oder alle gemessenen Sensorsignale
unzuverlassig sind,

- die Messung des Sensorsignals fiir einen zu-
satzlichen vorbestimmten Zeitraum zu wieder-
holen, und

- das ausgegebene Sensorsignal durch ein neu-
es Sensorsignal zu ersetzen, das wahrend des
zuséatzlichen vorbestimmten Zeitraums gemes-
sen wurde, wenn wahrend des zusatzlichen vor-
bestimmten Zeitraums die Messung erfolgreich
war oder ein zuverldssiges Sensorsignal ge-
messen worden ist.

Patienteniiberwachungssystem zum Uberwachen
von Vitalzeichen eines Patienten, umfassend

eine Patientenliberwachungsvorrichtung (40) nach
Anspruch 12 und

wenigstens einen Sensor (10, 50, 60), der konfigu-
riert ist, um ein Sensorsignal zu messen, das ein
Vitalzeichen darstellt oder mit einem Vitalzeichen
zusammenhangt, wobei der wenigstens eine Sensor
eine Sensorschnittstelle zum Ubertragen der ge-
messenen Sensorsignale zur Patientenlberwa-
chungsvorrichtung und zum Empfang von Steue-
rungsinformationen von der Patienteniberwa-
chungsvorrichtung umfasst.

Computerlesbares nichttransitorisches Medium mit
darauf gespeicherten Anweisungen, die, wenn sie
auf einem Computer ausgefiihrt werden, bewirken,
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dass der Computer die Schritte des Verfahrens nach
Anspruch 13 durchfiihrt.

Revendications

Appareil de détection pour surveiller un signe vital
d’un sujet, comprenant :

au moins un capteur (12, 50, 60) configuré pour
mesurer un signal de capteur représentant un
signe vital ou étant lié a un signe vital,

une unité d’évaluation (14) configurée pour éva-
luer ledit signal de capteur pour déterminer, sur
la base de signaux de capteur préalablement
mesurés, des changements de I'état de santé
du sujet et pour identifier une mesure non con-
cluante ou un signal de capteur non fiable, et
une unité de commande (16) configurée pour
commander audit au moins un capteur de chan-
ger automatiquement l'intervalle de mesure sur
la base du résultat de ladite évaluation,
caractérisé en ce que

ladite unité de commande (16) est configurée
pour commander audit au moins un capteur

- de répéter la mesure du signal de capteur
pendant une période prédéterminée, repré-
sentant une durée de temps prédéterminée
ou un nombre de fois prédéterminé, ou jus-
qu’a ce que la mesure soit concluante ou
que le signal de capteur soit fiable, si une
mesure non concluante ou un signal de cap-
teur non fiable a été identifié(e),

- d’émettre I'un des signaux de capteur me-
surés, méme si toutes les mesures ont été
non concluantes ou si tous les signaux de
capteur mesurés sont non fiables ; et dans
lequel,

si toutes les mesures ont été non concluantes
ou si tous les signaux de capteur mesurés sont
non fiables, I'unité de commande (16) est con-
figurée en outre pour commander audit au moins
un capteur

- de répéter la mesure du signal de capteur
pendant une période prédéterminée sup-
plémentaire, et

- de remplacer le signal de capteur émis par
un nouveau signal de capteur mesuré au
cours de ladite période prédéterminée sup-
plémentaire, si au cours de ladite période
prédéterminée supplémentaire la mesure a
été concluante ou si un signal de capteur
fiable a été mesuré.

2. Appareil de détection selon la revendication 1,
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dans lequel ladite unité de commande (16) est con-
figurée pour commander audit au moins un capteur
d’augmenter l'intervalle de mesure si I'état de santé
du sujet s’Taméliore et/ou de réduire l'intervalle de
mesure si I'état de santé du sujet empire.

Appareil de détection selon la revendication 2,
dans lequel ladite unité de commande (16) est con-
figurée pour commander audit au moins un capteur
de mesurer le signal de capteur au moins a un inter-
valle de mesure minimal ou de commander le degré
de changement de l'intervalle de mesure sur la base
de l'intensité du changement de I'état de santé du
sujet.

Appareil de détection selon la revendication 1, com-
prenant en outre

une unité d’alimentation en énergie (18), en particu-
lier une batterie ou un accumulateur, pour I'alimen-
tation en énergie dudit appareil de détection, et

un logement (22) qui loge ledit au moins un capteur,
ladite unité d’évaluation, ladite unité de commande
et ladite unité d’alimentation en énergie.

Appareil de détection selon la revendication 1,
dans lequel ladite unité d’évaluation (14) est confi-
gurée pour déterminer que I'état de santé du sujet a
changé si le signal de capteur mesuré s’écarte d’au
moins une premiére valeur absolue ou relative par
rapport a un ou plusieurs derniers signaux de cap-
teur mesurés, par rapport a une ligne de tendance
de signal de capteur attendu ou estimé déterminée
a partir de deux derniers signaux de capteur mesu-
rés ou plus, par rapport a un ou plusieurs signaux
de capteur mesurés par d’autres capteurs et/ou par
rapport a des informations regues d’'une source ex-
terne.

Appareil de détection selon la revendication 1,
dans lequel ladite unité d’évaluation (14) est confi-
gurée pour déterminer que I'état de santé du sujet a
changé siun signal d’état de santé dérivé dudit signal
de capteur mesuré s’écarte d’au moins une premiére
valeur absolue ou relative prédéterminée parrapport
au signal d’état de santé actuel, par rapport a une
ligne de tendance d’état de santé attendu ou estimé
déterminée a partir des deux derniers signaux d’état
de santé ou plus, et/ou par rapport a des d’informa-
tions regues d’'une autre source.

Appareil de détection selon la revendication 1,

dans lequel ladite unité d’évaluation (14) est confi-
gurée pour déterminer qu’une mesure a été non con-
cluante ou qu’un signal de capteur est non fiable si
aucun signal de capteur n’a pu étre mesuré ou sile
signal de capteur mesuré s’écarte d’au moins une
seconde valeur absolue ou relative prédéterminée
par rapport a un ou plusieurs derniers signaux de

10

15

20

25

30

35

40

45

50

55

1"

10.

1.

capteur mesurés, par rapport a une ligne de tendan-
ce de signal de capteur attendu ou estimé détermi-
née a partir des deux derniers signaux de capteur
mesureés ou plus ou par rapporta au moins un signal
de capteur mesuré par un ou plusieurs autres cap-
teurs.

Appareil de détection selon la revendication 5,
dans lequel ladite unité d’évaluation (14) est confi-
gurée pourrégler de maniére dynamique la premiére
et/ou la seconde valeur absolue ou relative prédeé-
terminée en fonction d’'une condition physique du
sujet.

Appareil de détection selon la revendication 8,
dans lequel ladite unité d’évaluation (14) est confi-
gurée pourrégler de maniére dynamique la premiére
et/ou la seconde valeur absolue ou relative prédeé-
terminée en fonction du fait que I'état est la réalisa-
tion d'une activité physique et/ou le type d’activité
physique du sujet.

Appareil de détection selon la revendication 2,
dans lequel ladite unité de commande (16) est con-
figurée pour commander audit au moins un capteur
de démarrer une mesure avant un temps de mesure
planifié.

Procédé de surveillance d’'un signe vital d’un sujet,
comprenant :

la mesure d’'un signal de capteur représentant
un signe vital ou étant lié a un signe vital,
I’évaluation dudit signal de capteur pour déter-
miner, sur la base de signaux de capteur préa-
lablement mesurés, une mesure non concluante
ou un signal de capteur non fiable, et

la commande a ladite mesure du signal de cap-
teur de changer automatiquementl'intervalle de
mesure sur la base du résultat de ladite évalua-
tion,

caractérisé en ce que ladite commande est
configurée pour commander a ladite mesure

- de répéter la mesure dudit signal de cap-
teur pendant une période prédéterminée,
représentant une durée de temps prédéter-
minée ou un nombre de fois prédéterminé,
ou jusqu’a ce que la mesure soit concluante
ou que le signal de capteur soit fiable, siune
mesure non concluante ou un signal de cap-
teur non fiable a été identifié(e),

- d’émettre I'un des signaux de capteur me-
surés, méme si toutes les mesures ont été
non concluantes ou si tous les signaux de
capteur mesurés sont non fiables ; et dans
lequel, si toutes les mesures ont été non
concluantes ou si tous les signaux de cap-
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teur mesurés sont non fiables, la comman-
de estconfigurée en outre pour commander
a ladite mesure

- de répéter la mesure du signal de capteur
pendant une période prédéterminée sup-
plémentaire, et

- de remplacer le signal de capteur émis par
un nouveau signal de capteur mesuré au
cours de ladite période prédéterminée sup-
plémentaire, si au cours de ladite période
prédéterminée supplémentaire, la mesure
a été concluante ou un signal de capteur
fiable a été mesuré.

12. Appareil de surveillance de patient pour surveiller

des signes vitaux d’'un sujet, comprenant

une interface de surveillance (42) configurée pour
recevoir des signaux de capteur représentant un si-
gne vital ou étant liés a un signe vital mesuré par au
moins un capteur et pour transmettre des informa-
tions de commande audit au moins un capteur,
une unité d’évaluation (44) configurée pour évaluer
des signaux de capteur regus pour déterminer, sur
la base des signaux de capteur regus préalablement,
des changements de I'état de santé du sujet et pour
identifier une mesure non concluante ou un signal
de capteur non fiable, et

une unité de commande (46) configurée pour géné-
rer des informations de commande pour lacomman-
de audit au moins un capteur de changer automati-
quement I'intervalle de mesure sur la base du résul-
tat de ladite évaluation,

caractérisé en ce que

ladite unité de commande (46) est configurée pour
générer des informations de commande pour com-
mander audit au moins un capteur

- de répéter la mesure du signal de capteur pen-
dant une période prédéterminée, représentant
une durée de temps prédéterminée ou un nom-
bre de fois prédéterminé, ou jusqu’a ce que la
mesure soit concluante ou que le signal de cap-
teur soit fiable, si une mesure non concluante
ou un signal de capteur non fiable a été identi-
fié(e),

- d’émettre 'un des signaux de capteur mesurés,
méme si toutes les mesures ont été non con-
cluantes ou si tous les signaux de capteur me-
surés sont non fiables ; et dans lequel, si toutes
les mesures ont été non concluantes ou si tous
les signaux de capteur mesurés sont non fia-
bles, I'unité de commande (16) est configurée
en outre pour commander audit au moins un
capteur

- de répéter la mesure du signal de capteur pen-
dant une période prédéterminée supplémentai-
re, et

- de remplacer le signal de capteur émis par un
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nouveau signal de capteur au cours de ladite
période prédéterminée supplémentaire, si au
cours de ladite période prédéterminée supplé-
mentaire la mesure a été concluante ou un si-
gnal de capteur fiable a été mesuré.

13. Procédé de surveillance de signes vitaux d’un sujet,

comprenant

la réception de signaux de capteur représentant un
signe vital ou étant liés a un signe vital mesuré par
au moins un capteur,

I’évaluation des signaux de capteur regus pour dé-
terminer, sur la base de signaux de capteur préala-
blement regus, une mesure non concluante ou un
signal de capteur non fiable,

la génération d’informations de commande pour
commander audit au moins un capteur de changer
automatiquement l'intervalle de mesure sur la base
du résultat de ladite évaluation, et

la transmission desdites informations de commande
audit au moins un capteur,

dans lequel des informations de commande sont gé-
nérées pour commander audit au moins un capteur

- de répéter la mesure dudit signal de capteur
pendant une période prédéterminée, représen-
tant une durée de temps prédéterminée ou un
nombre de fois prédéterminé, ou jusqu’a ce que
la mesure soit concluante ou que le signal de
capteur soit fiable, si une mesure une mesure
non concluante ou un signal de capteur non fia-
ble a été identifié(e),

-d’émettre 'undes signaux de capteur mesurés,
méme si toutes les mesures ont été non con-
cluantes ou si tous les signaux de capteur me-
surés sont non fiables,

- de répéter la mesure du signal de capteur pen-
dant une période prédéterminée supplémentai-
re, et

- de remplacer le signal de capteur émis par un
nouveau signal de capteur mesuré au cours de
ladite période prédéterminée supplémentaire, si
au cours de ladite période prédéterminée sup-
plémentaire la mesure a été concluante ou siun
signal de capteur fiable a été mesuré.

14. Systeme de surveillance de patient pour surveiller

des signes vitaux d’un sujet, comprenant

un appareil de surveillance de patient (40) selon la
revendication 12, et

au moins un capteur (10, 50, 60) configuré pour me-
surer un signal de capteur représentant un signe vital
ou étantlié a un signe vital, ledit au moins un capteur
comprenant une interface de capteur pour transmet-
tre des signaux de capteur mesurés audit appareil
de surveillance de patient et pour recevoir des infor-
mations de commande duditappareil de surveillance
de patient.
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15. Supportnon transitoire lisible par un ordinateur ayant
des instructions stockées sur celui-ci qui, lorsqu’el-
les sont réalisées sur un ordinateur, aménent I'ordi-
nateur a exécuter les étapes du procédé selon la
revendication 13. 5
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