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Description

FIELD OF THE INVENTION

[0001] The invention relates to the field of methods for
operating monitoring systems for monitoring physiologi-
cal data of a patient.

BACKGROUND OF THE INVENTION

[0002] Pulse oximeters determine the arterial oxygen
saturation of hemoglobin (also called SpO2) and other
hemodynamic parameters. The non invasive technique
is widely used as a standard method for patient monitor-
ing in the clinical environment. Typically oxygen satura-
tion is continuously measured to monitor critical patients.
[0003] Document WO 2004/016170 A1 describes a
technique to compensate for, or eliminate, motion-in-
duced artifacts in patient-attached critical care monitor-
ing instruments.
[0004] Document US 2006/0229520 A1 a method of
measuring biometric information.
[0005] For the surveillance of non stationary patients,
small and mobile monitoring system, in particular pulse
oximeter devices, which are operated by small and light-
weight batteries, are needed.

SUMMARY OF THE INVENTION

[0006] It is an object of the present invention to reduce
the required electrical power of monitoring systems. This
object is solved by the method according to the invention.
[0007] The method according to the invention is de-
scribed in claim 1. Any example and embodiment which
does not fall under the scope of the independent claims
is not part of the invention.
[0008] Everyone who is monitored by any reason, for
example an athlete, a healthy person, an elderly person,
is in particular also understood as a patient. Examples
for physiological data are pulse, blood oxygen saturation,
blood pressure, temperature, electrical activity of the
neurons (EEG), respiration rate, uterine contractions
(Toco), fetal ultrasound and/or electrical activity of the
myocardial muscle (ECG). A motion activity of zero is in
particular understood as no motion or no detectable mo-
tion.
[0009] The required electrical power can be reduced
by a non-continuous measurement, since the measuring
device can consume less power when no measurement
is performed.
[0010] Missing motion can indicate that the monitoring
system is not attached to the patient. Therefore, the re-
quired electrical power can be reduced by not initiating
the measurement of physiological data if the motion ac-
tivity is zero.
[0011] Compared with periods of high motion activity,
in which motion artifacts can necessitate the measure-
ment of more data and more calculation effort, which both

can raise the required electrical power, a monitoring sys-
tem, for example a pulse oximeter, which is operated
during a period of relatively low motion activity, can in
particular record less data and/or apply less complex cal-
culation methods or less complex filtering to separate the
wanted physiological parameter from motion induced ar-
tifacts. Therefore, a measurement taken under low mo-
tion activity can be finished earlier and the required elec-
trical power can be reduced while maintaining the meas-
urement accuracy.
[0012] A reduction of the required electrical power can
extend the operating time of a battery powering the mon-
itoring system. Thereby, the battery can be less often
replaced or charged, which can make the monitoring sys-
tem more practical, more ecologically friendly and in-
creases its usability as mobile device.
[0013] The motion activity data of the patient can in
particular be obtained by sensing. Sensing motion activ-
ity can in particular include the acquisition of position,
position change, orientation and orientation change. In
particular, a measurement of physiological data of the
patient can be initiated/activated/started, if the motion
activity is non-zero or rather greater/above zero, and be-
low a selected threshold.
[0014] The method is in particular a non-continuous or
rather intermittent measurement method. In particular,
single measurements or measurement cycles can be
performed at predetermined points in time or on demand
by a trigger, such as by a given threshold or for spot
checking by the patient or physician (external trigger),
followed by periods in which no measurements are per-
formed.
[0015] In one embodiment of the present invention, an
ongoing measurement of physiological data is shut
down/deactivated/stopped, if the motion activity is above
or equal to a selected threshold. Thus, the method can
decide to shut down/stop an ongoing measurement, if
current movement is likely to extend the needed meas-
urement period.
[0016] When initiating the measurement, one or more
electronic parts of the monitoring system, such as one
or more electronic parts of a physiological data detector,
for example a lamp and/or processor, one or more com-
plete physiological data detectors, or one or more circuit
components, can be switched on. Between the meas-
urements, one or more electronic parts of the monitoring
system, such as one or more electronic parts of a phys-
iological data detectors, for example a lamp and/or proc-
essor, one or more complete physiological data detec-
tors, or one or more circuit components, can be switched
off or to stand-by-mode. Switching on or off or to stand-
by-mode electronic parts can for example be effected by
a superordinate unit, such as a central monitoring and/or
controller unit, for example by connecting or interrupting
the electrical power supply of the physiological data de-
tector. Thereby further electrical power can be saved.
Therefore, in one embodiment of the present invention,
one or more electronic parts of the monitoring system,
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such as one or more electronic parts of a physiological
data detector, for example a lamp and/or processor, one
or more complete physiological data detectors, or one or
more circuit components, are switched on, if the meas-
urement of physiological data is initiated and/or one or
more electronic parts of the monitoring system, such as
one or more electronic parts of a physiological data de-
tector, for example a lamp and/or processor, one or more
complete physiological data detectors, or one or more
circuit components, are switched off or to stand-by-mode,
if the measurement of physiological data is shut
down/stopped. Again, the required electrical power of the
monitoring system can be reduced and the operating time
of a battery powering the monitoring system can be fur-
ther extended.
[0017] An ongoing measurement of physiological data
can be stoppable within a configurable stopping window
after the initiation/start of the measurement. For example,
an ongoing measurement of physiological data is
stopped within the configurable stopping window after
the initiation/start of the measurement, if the motion ac-
tivity is above or equal to a selected threshold.
[0018] The length of the stopping window can be cho-
sen by the user or a connected system to set priority
between power saving and equidistant intervals. More-
over, choosing the length of the stopping window can get
automated to adapt to the current situation of the patient.
The method can for example set higher priority to equi-
distant intervals, if the patient needs more attention.
Thus, the length of the stopping window can be set au-
tomatically, in particular in a manner adapted to the cur-
rent situation of the patient, or by a person, such as the
patient, a physician, a nurse or a trainer, or by a connect-
ed system. By setting the length of the stopping window,
the priority between power saving and equidistant inter-
vals can be changed. For example, a higher priority to
equidistant intervals can be advantageous, if the patient
needs more attention. This can for example be achieved
by a shorter length of the stopping window.
[0019] The method can allow to gather data in a certain
periodicity, by using the fact that the points in time for a
single measurement can be flexible within a schedule
and without taking the measurements at exactly the
preselected points in time. This in turn, can make the
method suitable for low acuity monitoring of, for example
non critical or mobile patients, which are free to move or
exercise, such as patients in emergency waiting rooms,
general ward, during rehabilitation in the clinical environ-
ment or at home.
[0020] By the method, the actual point in time to initi-
ate/start a measurement or to shut down/stop an ongoing
measurement of a monitoring system in intermittent
mode, such as a pulse oximeter in intermittent mode, can
be optimized. For example, the method can take infor-
mation about the body movement and decide whether to
alter the schedule for the next measurement. For exam-
ple, a measurement can be scheduled earlier or later
than its predetermined point, in particular depending on

the characteristics and/or intensity of the observed mo-
tion artifacts and/or the patient’s situation. For example,
it can be aimed to start the measurement during a period
with probable low motion artifacts. This can lead to a
shorter measurement interval. Moreover, if a measure-
ment is already started, the method can take information
about the body movement and decide whether to shut
down/stop the ongoing measurement or not. Stopping
an ongoing measurement can be beneficial if the actual
observed motion artifacts are likely to extend the needed
measuring period. Therefore, in another embodiment of
the present invention, there is a time schedule scheduling
points in time for measurements of physiological data. In
particular the method comprises or rather is based on a
time schedule scheduling points in time for measure-
ments of physiological data. The scheduled points in time
for measurements of physiological data can be sched-
uled periodically or non-periodically or a mix of both. For
example, the time schedule can comprise only a few,
periodically or non-periodically scheduled points in time
for measurements of physiological data per minute or per
hour.
[0021] Instead of starting a measurement exactly at a
predetermined point in time, the method can decide to
delay or advance or remove the actual measurement or
to add another measurement. For example, the method
can advance or delay scheduled points in a configurable
window enclosing the predetermined point. Therefore, in
a further embodiment of the present invention, a sched-
uled point in time for a measurement of physiological
data is alterable, in particular can be advanced or de-
layed, within a configurable alteration window enclosing
the scheduled point.
[0022] The length of the alteration window can for ex-
ample be chosen by the user or a connected system to
set priority between power saving and equidistant inter-
vals. Moreover, choosing the length of the alteration win-
dow can get automated to adapt to the current situation
of the patient. For example, the method can set higher
priority to equidistant intervals, if the patient needs more
attention. Thus, in yet another embodiment of the present
invention, the length of the alteration window is set au-
tomatically, in particular in a manner adapted to the cur-
rent situation of the patient, or by a person, such as the
patient, a physician, a nurse or a trainer, or by a connect-
ed system. By setting the length of the alteration window,
the priority between power saving and equidistant inter-
vals can be changed. For example, a higher priority to
equidistant intervals can be advantageous, if the patient
needs more attention. This can for example be achieved
by a shorter length of the alteration window.
[0023] The method can for example decide to advance
or add a scheduled point, if the current movement arti-
facts are low and a short measuring period is probable.
Therefore, in another embodiment of the present inven-
tion, a scheduled point in time for a measurement of phys-
iological data is advanced or added, if the motion activity
is below a selected threshold.
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[0024] During low movement the method can control
the measurement to end earlier by recording less meas-
ured data samples. Thus, in a further embodiment of the
present invention, a scheduled measurement of physio-
logical data can be stopped earlier, if the motion activity
is below a selected threshold. By this way, time for data
capturing and electrical power can be saved while a spec-
ified accuracy can be maintained.
[0025] The method can also delay or remove a sched-
uled point if movement is likely to extend the measure-
ment period. Thus, in yet another embodiment of the
present invention, a scheduled point in time for a meas-
urement of physiological data of the patient is delayed or
removed, if the motion activity is above a selected thresh-
old.
[0026] The method can also delay or remove a sched-
uled point, if absence of movement suggests that the
measurement device is currently not applied to a patient.
Hence, in another embodiment of the present invention,
a scheduled point in time for a measurement of physio-
logical data is delayed, if the motion activity is nil or, for
example, close to nil.
[0027] From the motion activity characteristics, in par-
ticular the motion activity pattern, different motion situa-
tions can be classified. For example the motion situation
"reading a book" could have long intervals with low mo-
tion activity, which are interrupted by short intervals with
significant higher motion activity, when a page is turned
over. The motion activity characteristics can for example
be determined by counting the number, frequency and
magnitude of movements, such as very strong, medium
strong and weak motions. "Exercising on a home trainer"
or "climbing stairs" (situation with fast and repetitive mo-
tion) and "sleeping" (situation with very low motion) could
for example be different motion situations than "reading
a book" (situation with low and regular motion). Prefera-
bly, the method provides an individual optimization of the
measurement schedule of the different motion situations.
For classifying motion situations optionally further data,
such as respiration data, could be correlated with the
motion parameters.
[0028] Preferably, the method comprises the step: an-
alyzing the motion activity characteristics, in particular
the motion activity pattern, for one or more motion situ-
ations. For example, the measurement of physiological
data of the patient can be initiated, and for example sub-
sequently switched off, at a point in time, which is esti-
mated to have a low motion activity according to the an-
alyzed motion characteristics and/or motion situation.
For example, in the motion situation "reading a book" the
measurement of physiological data of the patient could
be initiated, and preferably subsequently switched off,
within the long intervals with low motion activity between
the short intervals for page turning.
[0029] The motion activity characteristics, in particular
the motion activity pattern, of a patient can be measured,
analyzed and stored, for example in a storing unit, during
an initialization phase. For example, this initialization

phase can be 24 hours long.
[0030] In another embodiment of the present invention,
the method comprises the step of identifying motion sit-
uation by comparing the current motion activity charac-
teristics, in particular the motion activity pattern, with one
or more stored motion activity characteristics, in partic-
ular motion activity pattern.
[0031] In another embodiment of the present invention,
the measurement of physiological data of the patient is
initiated/started, if the current motion activity character-
istic, in particular motion activity pattern, has a lower mo-
tion activity than a stored motion activity characteristic,
in particular motion activity pattern, for this motion situ-
ation.
[0032] Furthermore, an ongoing measurement of
physiological data can for example be shut
down/stopped, if the motion situation suggests that an-
other measurement, in particular an earlier measure-
ment, is more likely to finish earlier and/or if the motion
situation suggests that the measurement will take too
long. In another embodiment of the present invention, an
ongoing measurement of physiological data is shut
down/stopped, if the current motion activity characteris-
tic, in particular motion activity pattern, has a higher mo-
tion activity than a stored motion activity characteristic,
in particular motion activity pattern, for this motion situ-
ation.
[0033] In another embodiment of the present invention,
a scheduled point in time for a measurement of physio-
logical data is advanced or added, if the current motion
activity characteristic, in particular motion activity pattern,
has a lower motion activity than a stored motion activity
characteristic, in particular motion activity pattern, for this
motion situation.
[0034] In another embodiment of the present invention,
a scheduled measurement of physiological data is
stopped earlier, if the current motion activity character-
istic, in particular motion activity pattern, has a higher
motion activity than a stored motion activity characteris-
tic, in particular motion activity pattern, for this motion
situation.
[0035] In another embodiment of the present invention,
a scheduled point in time for a measurement of physio-
logical data is delayed or removed, if the current motion
activity characteristic, in particular motion activity pattern,
has a higher motion activity than a stored motion activity
characteristic, in particular motion activity pattern, for this
motion situation.
[0036] The method can define the needed amount of
data depending on the present movement artifacts. Thus,
in a further embodiment of the present invention, the
measured amount of physiological data is adapted to the
motion activity, in particular the motion activity charac-
teristics, for example the motion activity pattern.
[0037] In yet another embodiment of the present in-
vention, the method further comprises the step of ana-
lyzing the measured physiological data. The method can
define the depth and/or method set of analysis depending

5 6 



EP 2 456 360 B1

5

5

10

15

20

25

30

35

40

45

50

55

on the present movement artifacts. In particular; the
depth and/or method set of analysis of the measured
physiological data or the selection of mathematical or
technical methods is adapted to the motion activity, in
particular the motion activity characteristics, for example
the motion activity pattern.
[0038] During low movement the method can control
the data analysis to use less electrical power for compu-
tation by selecting less complex data processing or less
complex mathematical or statistical methods. In particu-
lar, the complexity of the analysis is reduced if the motion
activity is below a selected threshold.
[0039] In yet another embodiment of the present in-
vention, the method further comprises the step of provid-
ing scheduling information to at least one further device,
for example a mobile or a stationary device, in particular
for changing the measurement schedule of the further
device or for saving power of the further device or for
synchronizing the measurements of at least two devices.
Such an input can for example be used to start synchro-
nous measurements or align interfering measurements
on the schedule.
[0040] In general, different thresholds can be selected
for several aspects of the method, such as for starting,
stopping, advancing and delaying the measurement of
the physiological data. However, the method can be sim-
plified by selecting a small number or only one threshold
for all aspects.
[0041] Another subject of the present invention is a
monitoring system for monitoring physiological data of a
patient, in particular for carrying out a method according
to the invention, comprising
a motion detector configured to sense motion activity of
the patient,
at least one physiological data detector configured to
measure physiological data of the patient and
a controller unit configured to receive motion activity data
of the motion detector and to activate the physiological
data detector to measure physiological data if the motion
activity is non-zero and below a selected threshold.
[0042] This monitoring system can also have a re-
duced electrical power consumption.
[0043] In general, the motion detector and physiolog-
ical data detector of the monitoring system can be inte-
grated in the same device or in different devices.
[0044] Preferably, the controller unit is configured to
deactivate the measuring physiological data detector, if
the motion activity is above or equal to a selected thresh-
old. In particular, the controller unit can be configured to
switch on one or more electronic parts of a physiological
data detector, for example a lamp and/or processor, one
or more complete physiological data detectors, or one or
more circuit components, if the measurement of physio-
logical data is activated and/or to switch off or to stand-
by-mode one or more electronic parts of a physiological
data detector, for example a lamp and/or processor, one
or more complete physiological data detectors, or one or
more circuit components, if the measurement of physio-

logical data is deactivated. The controller unit can for
example be a superordinate unit, such as a central mon-
itoring and/or controller unit. For example the controller
unit can activate or rather deactivate the physiological
data detector by connecting or interrupting the electrical
power supply of the physiological data detector. Further-
more, the controller unit can be configured to deactivate
the physiological data detector within a configurable stop-
ping window after the start of the measurement. For ex-
ample, the controller unit is configured to deactivate the
physiological data detector within the configurable stop-
ping window after the start of the measurement, if the
motion activity is above or equal to a selected threshold.
Preferably, the controller unit is configured to set the
length of the stopping window automatically, in particular
in a manner adapted to the current situation of the patient,
or by a person, such as the patient, a physician, a nurse
or a trainer, or by a connected system. By setting the
length of the stopping window, the priority between power
saving and equidistant intervals can be changed. For ex-
ample, a higher priority to equidistant intervals is advan-
tageous, if the patient needs more attention and can be
achieved by a shorter length of the stopping window.
[0045] Preferably, the controller unit is configured to
activate and/or deactivate the physiological data detector
to measure physiological data according to a time sched-
ule, such as a time schedule scheduling points in time
for measurements of physiological data. The scheduled
points in time for measurements of physiological data
can thereby be scheduled periodically or non-periodical-
ly. More preferably, the controller unit is configured to
alter, in particular to advance or delay or add or remove,
a scheduled point in time for a measurement of physio-
logical data, for example within a configurable alteration
window enclosing the scheduled point. Preferably, the
controller unit is configured to configure the length of the
alteration window automatically, in particular in a manner
adapted to the current situation of the patient, or by a
person, such as the patient, a physician, a nurse or a
trainer, or by a connected system. By setting the length
of the alteration window, the priority between power sav-
ing and equidistant intervals can be changed. For exam-
ple, a higher priority to equidistant intervals can be ad-
vantageous, if the patient needs more attention and can
be achieved by a shorter length of the alteration window.
[0046] Even more preferably, the controller unit is con-
figured to advance or add a scheduled point in time for
a measurement of physiological data, if the motion ac-
tivity is below a selected threshold, and/or to stop a
scheduled measurement of physiological data earlier, if
the motion activity is below a selected threshold, and/or
to delay or remove a scheduled point in time for a meas-
urement of physiological data, if the motion activity is
above or equal to a selected threshold, and/or to delay
or remove a scheduled point in time for a measurement
of physiological data, if the motion activity is nil or, for
example, close to nil.
[0047] The controller unit can be configured to analyze
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the motion activity characteristics, in particular the motion
activity pattern, for one or more motion situations. Fur-
thermore, the controller unit can be configured to initiate,
and for example subsequently switch off, the measure-
ment of physiological data of the patient at a point in time,
which is estimated to have a low motion activity according
to the analyzed motion characteristics and/or motion sit-
uation. Moreover, the controller unit can be configured
to measure, analyze and store, for example in a storing
unit, the motion activity characteristics, in particular the
motion activity pattern, of a patient during an initialization
phase. Further on, the controller unit can be configured
to identify a motion situation by comparing the current
motion activity characteristics, in particular the motion
activity pattern, with one or more stored motion activity
characteristics, in particular motion activity pattern. Ad-
ditionally, the controller unit can be configured to initi-
ate/start the measurement of physiological data of the
patient, if the current motion activity characteristic, in par-
ticular motion activity pattern, has a lower motion activity
than a stored motion activity characteristic, in particular
motion activity pattern, for this motion situation. Further-
more, the controller unit can be configured to shut
down/stop an ongoing measurement of physiological da-
ta, if the current motion activity characteristic, in particular
motion activity pattern, has a higher motion activity than
a stored motion activity characteristic, in particular motion
activity pattern, for this motion situation. Moreover, the
controller unit can be configured to advance or add a
scheduled point in time for a measurement of physiolog-
ical data, if the current motion activity characteristic, in
particular motion activity pattern, has a lower motion ac-
tivity than a stored motion activity characteristic, in par-
ticular motion activity pattern, for this motion situation.
Futher on, the controller unit can be configured to stop a
scheduled measurement of physiological data earlier, if
the current motion activity characteristic, in particular mo-
tion activity pattern, has a higher motion activity than a
stored motion activity characteristic, in particular motion
activity pattern, for this motion situation. In addition, the
controller unit can be configured to delay or remove a
scheduled point in time for a measurement of physiolog-
ical data, if the current motion activity characteristic, in
particular motion activity pattern, has a higher motion ac-
tivity than a stored motion activity characteristic, in par-
ticular motion activity pattern, for this motion situation.
[0048] Most preferably, the controller unit is configured
to adapt the amount of physiological data measured by
the physiological data detector to the motion activity
sensed by the motion detector.
[0049] Furthermore, the monitoring system can com-
prise an analysis unit configured to analyze the measured
physiological data. Preferably, the analysis unit is con-
figured to adapt the depth and/or method set of analysis
of the measured physiological data or the selection of
mathematical or technical methods to the motion activity,
in particular the motion activity characteristics, for exam-
ple the motion activity pattern. For example, the analysis

unit can be configured to reduce the complexity of the
analysis if the motion activity is below a selected thresh-
old.
[0050] Moreover, the motion detector, the physiologi-
cal data detector, the controller unit and/or the analysis
unit, in particular the controller unit, can be configured to
provide scheduling information to at least one further de-
vice, for example a mobile or a stationary device, in par-
ticular for changing the measurement schedule of the
further device or for saving power of the further device
or for synchronizing the measurements of at least two
devices.
[0051] The motion detector can be configured to ac-
quire position, position change, orientation and/or orien-
tation change data.
[0052] The motion detector can for example be a micro
electrical mechanical system (MEMS), for example
based on a cantilever beam accelerometer, a heat trans-
fer accelerometer, a surface acoustic wave accelerom-
eter, a laser accelerometer or a gyroscopic accelerom-
eter.
[0053] The motion detector can also be a device which
derives movement information indirectly by analyzing
suitable patient parameters.
[0054] Moreover, the motion detector can be based on
a positioning system, for example locating the position
of the patient in a room or building and deriving movement
information from positioning changing.
[0055] The motion detector can be a component com-
prised, in particular integrated, in the monitoring system,
in particular in the physiological data detector, for exam-
ple attachable to the patient or introducible into the pa-
tient.
[0056] However, the motion detector can also be a
component comprised in a separate device having a data
connection to the monitoring system, in particular the
controller unit and/or the physiological data detector and
possibly to other measurement devices, for example at-
tachable to the patient or introducible into the patient.
The connection can thereby for example be realized by
cable or radio transmission. The second device can
thereby be a device, for example a mobile device, which
is attachable to the patient or introducible into the patient.
However, the second device can also be a stationary
device. For example the second device can be a device
comprising a motion sensor with a positioning system,
which derives movement information from positioning
changing. The second device can also comprise a motion
sensor with a camera, which derives movement informa-
tion by observing the patient.
[0057] Preferably, the monitoring system, in particular
the physiological data detector, is battery powered. The
physiological data detector can for example be selected
from the group consisting of pulse oximeter, none inva-
sive blood pressure detector (NIBP), temperature sen-
sor, electroencephalograph (EEG), respiration rate de-
tector, uterine contraction detector, fetal ultrasound de-
tector and electrocardiograph (ECG). Preferably, the
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physiological data detector is a pulse oximeter.
[0058] A further subject of the present invention is a
computer program enabling a processor to carry out the
method according to the invention. A computer program
may be stored/distributed on a suitable medium, such as
an optical storage medium or a solid-state medium sup-
plied together 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.
[0059] Yet another subject of the present invention is
the use of the method according to the invention and/or
of the monitoring system according to the invention
and/or of the computer program according to the inven-
tion in a patient monitor, in particular for low acuity care,
for example for taking vital signs from a mobile patient,
for example for emergency waiting rooms and/or for gen-
eral ward and/or for rehabilitation and/or for home health-
care and/or for elderly care and/or for physical training,
such as

- in a pulse oximeter, in particular for low acuity care,
for example for taking vital signs from a mobile pa-
tient, for example for emergency waiting rooms
and/or for general ward and/or for rehabilitation
and/or for home healthcare and/or for elderly care
and/or for physical training,

- in a none invasive blood pressure detector (NIBP),
in particular for low acuity care, for example for taking
vital signs from a mobile patient, for example for
emergency waiting rooms and/or for general ward
and/or for rehabilitation and/or for home healthcare
and/or for elderly care and/or for physical training,

- in a temperature sensor, in particular for low acuity
care, for example for taking vital signs from a mobile
patient, for example for emergency waiting rooms
and/or for general ward and/or for rehabilitation
and/or for home healthcare and/or for elderly care
and/or for physical training,

- in an electroencephalograph (EEG), in particular for
low acuity care, for example for taking vital signs
from a mobile patient, for example for emergency
waiting rooms and/or for general ward and/or for re-
habilitation and/or for home healthcare and/or for
elderly care and/or for physical training,

- in a respiration rate detector, in particular for low acu-
ity care, for example for taking vital signs from a mo-
bile patient, for example for emergency waiting
rooms and/or for general ward and/or for rehabilita-
tion and/or for home healthcare and/or for elderly
care and/or for physical training,

- in an uterine contraction detector, in particular for
low acuity care, for example for taking vital signs
from a mobile patient, for example for emergency
waiting rooms and/or for general ward and/or for re-
habilitation and/or for home healthcare and/or for
elderly care and/or for physical training,

- in a fetal ultrasound detector, in particular for low
acuity care, for example for taking vital signs from a

mobile patient, for example for emergency waiting
rooms and/or for general ward and/or for rehabilita-
tion and/or for home healthcare and/or for elderly
care and/or for physical training, and/or

- in an electrocardiograph (ECG), in particular for low
acuity care, for example for taking vital signs from a
mobile patient, for example for emergency waiting
rooms and/or for general ward and/or for rehabilita-
tion and/or for home healthcare and/or for elderly
care and/or for physical training.

BRIEF DESCRIPTION OF THE DRAWING

[0060] Additional details, features, characteristics and
advantages of the object of the invention are disclosed
in the subclaims, the figure and the following description
of the respective figure, which --in an exemplary fashion-
- shows an embodiment of a method and monitoring sys-
tem according to the invention.
[0061] Fig. 1 is a flow chart of an embodiment of the
method according to the invention performed with an em-
bodiment of the monitoring system according to the in-
vention.

DETAILED DESCRIPTION

[0062] The invention will be further understood by the
following example which - in a merely illustrative fashion
- shows a flow chart of an embodiment of the method
according to the invention performed with an embodi-
ment of the monitoring system according to the invention.
[0063] Figure 1 shows an embodiment of the monitor-
ing system according to the invention, which comprises
a motion detector 1, which is configured to sense motion
activity of a patient, a physiological data detector 3, which
is configured to measure physiological data of the patient,
an analysis unit 4, which is configured to analyze the
measured physiological data and a controller unit 2. Fig-
ure 1 shows that the controller unit 2 is configured to
receive motion activity data of the motion detector 1 and
to activate the physiological data detector 3. According
to the invention, the physiological data detector 3 is ac-
tivated to measure physiological data if the motion activity
sensed by the motion detector 1 is non-zero and below
a selected threshold. Furthermore, figure 1 shows that
the analysis unit 4 is configured to adapt the depth and/or
method set of analysis of the physiological data to the
motion activity sensed by and received from the motion
detector 1. Moreover, figure 1 shows that the controller
unit 2 is configured to provide scheduling information to
a further mobile or a stationary device 5, in particular for
changing the measurement schedule of the further de-
vice 5 or for saving power of the further device 5 or for
synchronizing the measurements of the devices 1, 2, 3,
4, 5.
[0064] While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, such illustration and description are to be considered
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illustrative or exemplary and not restrictive; the invention
is not limited to the disclosed embodiments. Accordingly,
the foregoing description is by way of example only and
is not intended as limiting. The invention’s scope is de-
fined in the following claims. The mere fact that certain
measures are recited in mutually different dependent
claims does not indicate that a combination of these
measures cannot be used to advantage. 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. Any reference signs in the claims
should not be construed as limiting the scope.

Claims

1. Method for operating a monitoring system for mon-
itoring physiological data of a patient, comprising the
steps:

obtaining motion activity data of the patient in-
dicative of a motion activity of the patient, and
performing a non-continuous measurement of
physiological data of the patient with a physio-
logical data detector (3), said non-continuous
measurement comprising:

- omitting initiating the measurement of
physiological data of the patient if the motion
activity is zero by switching off or to stand-
by mode one or more electronic parts of the
physiological data detector between meas-
urements, and
- initiating the measurement of physiological
data of the patient if the motion activity is
non-zero and below a selected threshold,

wherein the measured amount of physiological
data is adapted to the motion activity.

2. Method according to claim 1, characterized in that
the method further comprises the step:

shutting down an ongoing measurement of
physiological data, if the motion activity is above
or equal to a selected threshold.

3. Method according to claim 1, characterized in that
the method further comprises the steps:

switching on one or more electronic parts of the
monitoring system, if the measurement of phys-
iological data is initiated, and/or
switching off, or to stand-by-mode, one or more
electronic parts of the monitoring system, if the
measurement of physiological data is shut
down.

4. Method according to claim 1, characterized in that
the method further comprises the steps:

scheduling the measurement of physiological
data of the patient based on a time schedule
scheduling points in time for measurements of
physiological data, wherein a scheduled point in
time for a measurement of physiological data is
alterable within a configurable alteration window
enclosing the scheduled point, and
advancing in time, or adding a scheduled point
in time for a measurement of physiological data,
if the motion activity is below a selected thresh-
old.

5. Method according to claim 4, characterized in that
the method further comprises the step:

stopping a scheduled measurement of physio-
logical data earlier, if the motion activity is above
a selected threshold.

6. Method according to claim 1, characterized in that
the method comprises the step:

identifying a motion situation by comparing the
current motion activity characteristics with one
or more stored motion activity characteristics.

7. Method according to claim 6, characterized in that
the method further comprises the step:

initiating the measurement of physiological data
of the patient, if the current motion activity char-
acteristics indicate a lower motion activity than
a stored motion activity characteristic for the
identified motion situation.

8. Method according to claim 6, characterized in that
the method further comprises the step:

shutting down an ongoing measurement of
physiological data, if the current motion activity
characteristics indicate a higher motion activity
than a stored motion activity characteristic for
the identified motion situation.

9. Method according to claim 1, characterized in that
the method further comprises the steps:

analyzing the measured physiological data, and
adapting the depth and/or method set of analysis
of the measured physiological data to the motion
activity.

10. Method according to claim 4, characterized in that
the method further comprises the step:
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providing scheduling information to at least one
further device.

11. Monitoring system for monitoring physiological data
of a patient, comprising:

a motion detector (1) configured to sense motion
activity of the patient,
at least one physiological data detector (3) con-
figured to measure physiological data of the pa-
tient and
a controller unit (2) configured to receive motion
activity data of the motion detector (1) indicative
of a motion activity of the patient and to control
the physiological data detector to perform a non-
continuous measurement of physiological data
of the patient by:

- omitting initiating a measurement of phys-
iological data of the patient if the motion ac-
tivity is zero by switching off or to stand-by-
mode one or more electronic parts of the
physiological data detector between meas-
urements, and
- initiating the measurement of physiological
data if the motion activity is non-zero and
below a selected threshold,

wherein the controller unit (2) is configured to
adapt the amount of physiological data meas-
ured by the physiological data detector (3) to the
motion activity sensed by the motion detector
(1).

12. Computer program comprising instructions to cause
the monitoring system of claim 11 to carry out the
method of claim 1.

13. Use of the method according to any one of the claims
1 to 10 and/or of the monitoring system according to
claim 11 and/or of the computer program of claim 12
in a patient monitor for emergency waiting rooms
and/or for general ward and/or for rehabilitation
and/or for home healthcare and/or for elderly care
and/or for physical training.

Patentansprüche

1. Verfahren für den Betrieb eines Überwachungssys-
tems zum Überwachen von physiologischen Daten
eines Patienten, wobei das Verfahren die folgenden
Schritte umfasst:

Erlangen von Bewegungsaktivitätsdaten des
Patienten, die auf eine Bewegungsaktivität des
Patienten hinweisen, und
Durchführen einer nicht-kontinuierlichen Mes-

sung von physiologischen Daten des Patienten
mit einem physiologischen Datendetektor (3),
wobei die genannte nicht-kontinuierliche Mes-
sung Folgendes umfasst:

- Unterlassen des Initiierens der Messung
von physiologischen Daten des Patienten,
wenn die Bewegungsaktivität null ist, indem
ein oder mehrere elektronische Teile des
physiologischen Datendetektors zwischen
Messungen ausgeschaltet oder auf Bereit-
schaftsmodus geschaltet werden, und
- Initiieren der Messung von physiologi-
schen Daten des Patienten, wenn die Be-
wegungsaktivität ungleich null ist und unter
einem ausgewählten Schwellenwert liegt,

wobei die gemessene Menge der physiologi-
schen Daten an die Bewegungsaktivität ange-
passt wird.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Verfahren weiterhin den folgen-
den Schritt umfasst:

Abschalten einer laufenden Messung von phy-
siologischen Daten, wenn die Bewegungsakti-
vität gleich einem ausgewählten Schwellenwert
ist oder darüber liegt.

3. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Verfahren weiterhin die folgen-
den Schritte umfasst:

Einschalten von einem oder mehreren elektro-
nischen Teilen des Überwachungssystems,
wenn die Messung der physiologischen Daten
initiiert wird, und/oder
Ausschalten oder Umschalten von einem oder
mehreren elektronischen Teilen des Überwa-
chungssystems auf Bereitschaftsmodus, wenn
die Messung von physiologischen Daten abge-
schaltet wird.

4. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Verfahren weiterhin die folgen-
den Schritte umfasst:

Planen der Messung von physiologischen Da-
ten des Patienten basierend auf einem Zeitplan
zur Planung von Zeitpunkten für Messungen
von physiologischen Daten, wobei ein geplanter
Zeitpunkt für eine Messung von physiologischen
Daten innerhalb eines konfigurierbaren Verän-
derungsfensters, das den geplanten Punkt ein-
schließt, veränderbar ist, und
zeitliches Vorverlegen oder Hinzufügen eines
geplanten Zeitpunkts für eine Messung von phy-
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siologischen Daten, wenn die Bewegungsakti-
vität unterhalb eines ausgewählten Schwellen-
werts liegt.

5. Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass das Verfahren weiterhin den folgen-
den Schritt umfasst:

früheres Stoppen einer geplanten Messung von
physiologischen Daten, wenn die Bewegungs-
aktivität über einem ausgewählten Schwellen-
wert liegt.

6. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Verfahren den folgenden Schritt
umfasst:

Identifizieren einer Bewegungssituation durch
Vergleichen der aktuellen Bewegungsaktivität-
seigenschaften mit einer oder mehreren gespei-
cherten Bewegungsaktivitätseigenschaften.

7. Verfahren nach Anspruch 6, dadurch gekenn-
zeichnet, dass das Verfahren weiterhin den folgen-
den Schritt umfasst:

Initiieren der Messung von physiologischen Da-
ten des Patienten, wenn die aktuelle Bewe-
gungsaktivitätseigenschaft eine geringere Be-
wegungsaktivität als eine für die identifizierte
Bewegungssituation gespeicherte Bewegungs-
aktivitätseigenschaft angibt.

8. Verfahren nach Anspruch 6, dadurch gekenn-
zeichnet, dass das Verfahren weiterhin den folgen-
den Schritt umfasst:

Abschalten einer laufenden Messung von phy-
siologischen Daten, wenn die aktuelle Bewe-
gungsaktivitätseigenschaft eine höhere Bewe-
gungsaktivität als eine für die identifizierte Be-
wegungssituation gespeicherte Bewegungsak-
tivitätseigenschaft angibt.

9. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Verfahren weiterhin die folgen-
den Schritte umfasst:

Analysieren der gemessenen physiologischen
Daten, und
Anpassen der Tiefe und/oder des Verfahrens für
die Analyse der gemessenen physiologischen
Daten an die Bewegungsaktivität.

10. Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass das Verfahren weiterhin den folgen-
den Schritt umfasst:

Bereitstellen von Planungsinformationen für
mindestens eine weitere Vorrichtung.

11. Überwachungssystem zum Überwachen von physi-
ologischen Daten eines Patienten, umfassend:

einen Bewegungsdetektor (1), der dafür konfi-
guriert ist, Bewegungsaktivität des Patienten zu
erfassen,
mindestens einen physiologischen Datendetek-
tor (3), der dafür konfiguriert ist, die physiologi-
schen Daten des Patienten zu messen, und
eine Steuereinheit (2), die dafür konfiguriert ist,
Bewegungsaktivitätsdaten des Bewegungsde-
tektors (1) zu empfangen, die auf eine Bewe-
gungsaktivität des Patienten hinweisen, und
den physiologischen Datendetektor zu steuern,
um eine nicht-kontinuierliche Messung von phy-
siologischen Daten des Patienten durchzufüh-
ren durch:

- Unterlassen des Initiierens der Messung
von physiologischen Daten des Patienten,
wenn die Bewegungsaktivität null ist, indem
ein oder mehrere elektronische Teile des
physiologischen Datendetektors zwischen
Messungen ausgeschaltet oder auf Bereit-
schaftsmodus geschaltet werden, und
- Initiieren der Messung von physiologi-
schen Daten des Patienten, wenn die Be-
wegungsaktivität ungleich null ist und unter
einem ausgewählten Schwellenwert liegt,

wobei die Steuereinheit (2) dafür konfiguriert ist,
die Menge der durch den physiologischen Da-
tendetektor (3) gemessenen physiologischen
Daten an die durch den Bewegungsdetektor (1)
erfasste Bewegungsaktivität anzupassen.

12. Computerprogramm umfassend Anweisungen, um
das Überwachungssystem aus Anspruch 11 zu ver-
anlassen, das Verfahren aus Anspruch 1 durchzu-
führen.

13. Verwendung des Verfahrens nach einem der An-
sprüche 1 bis 10 und/oder des Überwachungssys-
tems nach Anspruch 11 und/oder des Computerpro-
gramms aus Anspruch 12 in einem Patientenmonitor
für Notfallambulanz-Wartezimmer und/oder für all-
gemeine Wartezimmer und/oder für Rehabilitations-
und/oder häusliche Gesundheitsfürsorge und/oder
für die Altenpflege und/oder für körperliches Trai-
ning.

Revendications

1. Procédé de fonctionnement d’un système de sur-
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veillance pour surveiller des données physiologi-
ques d’un patient, comprenant les étapes suivantes :

l’obtention de données d’activité de mouvement
d’un patient indiquant une activité de mouve-
ment du patient, et
la réalisation d’une mesure non continue de don-
nées physiologiques du patient avec un détec-
teur de données physiologiques (3), ladite me-
sure non continue comprenant :

- l’omission du déclenchement de la mesure
de données physiologiques du patient si
l’activité de mouvement est nulle en désac-
tivant ou en passant à un mode veille une
ou plusieurs parties électroniques du détec-
teur de données physiologiques entre des
mesures, et
- le déclenchement de la mesure de don-
nées physiologiques du patient si l’activité
de mouvement n’est pas nulle et inférieure
à un seuil sélectionné,

dans lequel la quantité mesurée de données
physiologiques est adaptée à l’activité de mou-
vement.

2. Procédé selon la revendication 1, caractérisé en ce
que le procédé comprend en outre l’étape suivante :

la coupure d’une mesure continue des données
physiologiques, si l’activité de mouvement est
supérieure ou égale à un seuil sélectionné.

3. Procédé selon la revendication 1, caractérisé en ce
que le procédé comprend en outre les étapes
suivantes :

l’activation d’une ou de plusieurs parties élec-
troniques du système de surveillance, si la me-
sure des données physiologiques est déclen-
chée, et/ou
la désactivation, ou le passage à un mode veille,
d’une de plusieurs parties électroniques du sys-
tème de surveillance, si la mesure des données
physiologiques est coupée.

4. Procédé selon la revendication 1, caractérisé en ce
que le procédé comprend en outre les étapes
suivantes :

la planification de la mesure des données phy-
siologiques du patient sur la base d’un calen-
drier planifiant des points dans le temps pour
des mesures des données physiologiques, dans
lequel un point planifié dans le temps pour une
mesure des données physiologiques peut être
modifié au cours d’une fenêtre de modification

configurable contenant le point planifié, et
l’avancement dans le temps, ou l’ajout d’un point
planifié dans le temps pour une mesure des don-
nées physiologiques, si l’activité de mouvement
est inférieure à un seuil sélectionné.

5. Procédé selon la revendication 4, caractérisé en ce
que le procédé comprend en outre l’étape suivante :

l’arrêt d’une mesure planifiée des données phy-
siologiques plus tôt, si l’activité de mouvement
est supérieure à un seuil sélectionné.

6. Procédé selon la revendication 1, caractérisé en ce
que le procédé comprend l’étape suivante :

l’identification d’une situation de mouvement par
comparaison des caractéristiques d’activité de
mouvement en cours avec une ou plusieurs ca-
ractéristiques d’activité de mouvement stoc-
kées.

7. Procédé selon la revendication 6, caractérisé en ce
que le procédé comprend en outre l’étape suivante :

l’amorçage de la mesure de données physiolo-
giques du patient, si les caractéristiques d’acti-
vité de mouvement en cours indiquent une ac-
tivité de mouvement plus faible qu’une caracté-
ristique d’activité de mouvement stockée pour
la situation de mouvement identifiée.

8. Procédé selon la revendication 6, caractérisé en ce
que le procédé comprend en outre l’étape suivante :

la coupure d’une mesure continue des données
physiologiques, si les caractéristiques d’activité
de mouvement en cours indiquent une activité
de mouvement plus importante qu’une caracté-
ristique d’activité de mouvement stockée pour
la situation de mouvement identifiée.

9. Procédé selon la revendication 1, caractérisé en ce
que le procédé comprend en outre les étapes
suivantes :

l’analyse des données physiologiques mesu-
rées, et
l’adaptation de la profondeur et/ou du procédé
défini pour l’analyse des données physiologi-
ques mesurées en fonction de l’activité de mou-
vement.

10. Procédé selon la revendication 4, caractérisé en ce
que le procédé comprend en outre l’étape suivante :

la fourniture d’informations de planification à au
moins un dispositif supplémentaire.
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11. Système de surveillance pour surveiller des don-
nées physiologiques d’un patient, comprenant :

un détecteur de mouvement (1) configuré pour
détecter une activité de mouvement du patient,
au moins un détecteur de données physiologi-
ques (3) configurée pour mesurer des données
physiologiques du patient et
une unité de commande (2) configuré pour re-
cevoir des données d’activité de mouvement du
détecteur de mouvement (1) indiquant une ac-
tivité de mouvement du patient et pour comman-
der le détecteur de données physiologiques
pour réaliser une mesure non continue de don-
nées physiologiques du patient par :

- l’omission du déclenchement de la mesure
de données physiologiques du patient si
l’activité de mouvement est nulle en désac-
tivant ou en passant à un mode veille une
ou plusieurs parties électroniques du détec-
teur de données physiologiques entre des
mesures, et
- le déclenchement de la mesure de don-
nées physiologiques du patient si l’activité
de mouvement n’est pas nulle et inférieure
à un seuil sélectionné,

dans lequel l’unité de commande (2) est confi-
gurée pour adapter la quantité de données phy-
siologiques mesurées par le détecteur de don-
nées physiologiques (3) en fonction de l’activité
de mouvement détectée par le détecteur de
mouvement (1).

12. Programme informatique comprenant des instruc-
tions pour amener le système de surveillance selon
la revendication 11 à mettre en oeuvre le procédé
selon la revendication 1.

13. Utilisation du procédé selon l’une quelconque des
revendications 1 à 10 et/ou du système de surveillan-
ce selon la revendication 11 et/ou du programme
informatique selon la revendication 12 dans un dis-
positif de surveillance patient pour des salles d’at-
tente des urgences et/ou pour un service général
d’hôpital et/ou pour une rééducation et/ou pour des
soins à domicile et/ou pour des soins aux personnes
âgées et/ou pour l’entraînement physique.
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