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(57) Abstract: The present invention relates to a device
(1) and method for monitoring vital signs of a subject.
In particular, the device for monitoring vital signs (1)
comprises an imaging unit (2) for obtaining image data
(3) of said subject, an interface (7) for receiving motion
data (8) of said subject and/or said imaging unit (2), a
processing unit (4) for extracting vital signs (9) of said
subject from said image data (3), and a control unit (5)
for adapting parameters (6a, 6b) of said imaging unit
(2) and/or said processing unit (4) based on the re-
ceived motion data (8). A further aspect of the inven-
tion relates to a fitness device (10) comprising a device
for monitoring vital signs (1) and a motion detection
unit (13, 14, 15) for providing said device for monitor-
ing vital signs (1) with motion data (8).
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Device and method for monitoring vital signs

FIELD OF THE INVENTION
The present invention relates to a device and a method for monitoring vital

signs of a subject, in particular for contactless or remote monitoring of vital signs.

BACKGROUND OF THE INVENTION

Classical methods of measuring biometrical signals or vital signs, such as
heart rate, respiratory rate or blood oxygen saturation, require the user to wear annoying body
sensors, which might be experienced as obtrusive to normal human life activity.

One solution to this problem is photoplethysmography imaging (PPG) which
allows remote contactless monitoring of vital signs. PPG is based on the principle that
temporal variations in blood volume in the skin lead to variations in light absorptions by the
skin. Such variations can be registered by a video camera that takes images of an area of bare
skin, for example the face. By looking at periodic variations of the intensity signal, ¢.g. the
RGB values of a group of pixels from the video camera, the heart rate and respiratory rate
can be extracted. However, as this method evaluates light coming from the target, any change
in illumination conditions or a movement of the subject will create additional disturbances in
a temporal signal. Such a disturbance signal can be measured by means of dedicated video
processing algorithms applied to the video stream from a vital signs camera. The paper by
Schmitz "Video Camera based Photoplethysmography using Ambient Light" (Graduation
Symposium at the Technical University of Eindhoven, 2011), suggests that motion vectors
can be used to track pixels containing heart rate information.

However, the measurement of a disturbance signal requires complex
algorithms and increases the hardware requirements of a vital signs camera, such as higher
resolution or better sharpness with the associated high-quality optics. Moreover, such video-
based motion estimation and tracking in a high resolution video stream requires extensive

signal processing with costly hardware.
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SUMMARY OF THE INVENTION

It is an object of the present invention to provide a device and a method for
reliable vital signs monitoring at reduced system costs.

In a first aspect of the present invention, a device for monitoring vital signs is
presented that comprises an imaging unit for obtaining image data of said subject, an
interface for receiving motion data of said subject and/or said imaging unit, a processing unit
for extracting vital signs of said subject from said image data, and a control unit for adapting
parameters of said imaging unit and/or said processing unit based on the received motion
data.

In a further aspect of the present invention, a fitness device is presented that
comprises the aforementioned device for monitoring vital signs of a subject and a motion
detection unit for providing said device for monitoring vital signs with motion data of the
subject and/or the imaging unit.

In yet another aspect of the present invention, there is provided a computer
program which comprises program code means for causing a computer to perform the steps
of the processing method when said computer program is carried out on a computer.

Preferred embodiments of the invention are defined in the dependent claims. It
shall be understood that the claimed method, fitness device, and computer program have
similar and/or identical preferred embodiments as the claimed device and as defined in the
dependent claims.

Typical fields of application for monitoring vital signs are fitness devices.
Exercises carried out on fitness devices typically comprise a substantially regular motion.
This motion data can be used as an input to a device for monitoring vital signs of a subject. In
this way, the cost of resources required for reliable vital signs monitoring (e.g. processing
power, camera hardware) can be reduced and the reliability of detection can be increased
compared to methods which are based on video analysis only. Hence, in an embodiment of
the present invention, the interface of said device for monitoring vital signs can be configured
to receive motion data of the subject from a fitness device.

A fitness device providing said motion data shall be understood in a broad
sense. Conventional fitness devices include treadmills, exercise bikes, elliptical trainers,
rowing machines, workout machines, weight lifting and weight lifting stations and the like. A
motion detection unit in this context can be a sensor of said fitness device. Fitness devices
shall also be understood with respect to new generation fitness devices, such as game

consoles, TV sets or media programs that animate a subject to exercise, play or dance.
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In a further embodiment, said motion data includes at least one type of a
motion, a motion direction, a motion path, motion amplitude, a motion frequency, motion
intensity, a resistance of force the subject has to work against, or anticipated motion
characteristics. An exercise bicycle for example measures the revolutions per minute (RPM)
which corresponds to a motion frequency. Moreover, said motion data can include physical
and/or workout information about the subject whose vital signs are to be measured. Examples
for said physical information are the body size of the subject, weight, body fat, age, skin type,
body optical measurement, and also comprises information about the workout history or
activity prior to exercising on said specific fitness device. Another aspect discloses a device
for monitoring vital signs of a subject, wherein said control unit is configured to adapt the
parameters of said processing unit to an expected value range for vital signs based on the
received motion data. For example, if the user heavily exercises, a higher heart rate can be
expected.

In a further aspect of the invention, the device for monitoring vital signs has a
processing unit that is configured to determine the vital signs from a body part or a group of
body parts, wherein said processing unit is configured to find and/or track said body part or
group of body parts in said image data based on a received motion data. This reduces the
amount of signal processing required. Instead of analyzing the entire image, only a region of
interest (ROI) is evaluated. Hence, tracking the user from the video stream, for example by
edge analysis of the single frames of the video stream which is very computational intensive,
is not required. Instead, by knowing the movement of the user from the kind of exercise, for
example a periodic left/right, left/right movement on an elliptical trainer, this movement can
be anticipated and taken into account when calculating the vital signs information. Motion
data, including frequency and amplitude of a movement, can be provided by sensors on the
fitness device, measuring for example a stride rate or a resistance to work against. Further
settings of the fitness device can be evaluated. External sensors can also provide motion data
to the device for monitoring vital signs, for example a pedometer.

In a different embodiment, the control unit of said device for monitoring vital
signs is configured to adapt at least one of the image acquisition rate, exposure time, focus,
zoom or active sensing area of said imaging unit. The imaging unit can be a camera that
adjusts its focus when the user is exercising, for example on a rowing machine, focusing to a
close distance when the user is close to the imaging unit of the rowing machine, and focusing
to a further distance if the user is further away. In a different example, the camera may

increase its frame rate when the user is performing fast dancing moves, or reduce the image
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acquisition area to a limited dedicated area, for example when the user is on an exercise cycle
when the user is rather stationary. Once again the device can use physical information about
the subject. The location of the region of interest for evaluating vitals signs depends for
example on the body size of the subject.

The processing unit of the device for monitoring vital signs may further
comprise a filter for filtering said image data and/or vital signs, wherein the parameters of the
filter depend on said motion data. It should be noted that filtering includes both pre-
processing raw image data as well as post-processing extracted vital signs.

The control unit can further be configured to adapt the parameters of the
processing unit for detecting frequency and/or amplitude components included in the
received motion data, and correcting the image data and/or vital signs for said frequency
and/or amplitude components. Frequency components in this context include both temporal
and spatial frequencies in the motion data.

The processing unit of the vital signs monitor further comprises a filter for
filtering said image data and/or vital signs, wherein the parameters of said filter depend on a
derivative of said motion data. This option allows tracking vital signs data, for example when
the intensity of a motion is rapidly increased. In this case the averaging time during
measurement of said vital signs is reduced and the vital signs monitor is able to follow fast
transients of vital signs. Along with the filter depending on the derivative of said motion data,
the processing unit can be configured to determine a quality level indicating the reliability of
said extracted vital signs depending on said motion data. If there is a fast transient, the
averaging time can be reduced, so that the vital signs monitor is able to follow fast changes in
vital signs information, which in turn may reduce the stability of the extracted vital signs.

Still further, in an embodiment said interface is configured to receive said
motion data of said imaging unit from said imaging unit or a motion detection unit. As the
motion of the imaging unit may also lead to considerable artifacts in the vital signs
measurements, the motion of the imaging unit may be detected. This may be enabled by the
imaging unit itself, e.g. by use of accelerometers within the imaging unit. Another option for
detecting motion of the imaging unit is to use optical measurement means that are arranged at
a fixed position within the room. By use of these motion data the vitals signs measurement

can be corrected and, hence, made more accurate.
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BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects of the invention will be apparent from and elucidated
with reference to the embodiment(s) described hereinafter. In the following drawings

Fig. 1 shows a block diagram of a device for monitoring vital signs of a
subject according to the present invention;

Fig. 2A shows a first embodiment of a fitness device according to the present
invention;

Fig. 2B shows a second embodiment of the fitness device according to the
present invention;

Fig. 3A shows a spectrogram of the extracted vital signs according to prior art;

Fig. 3B shows a spectrogram of the extracted vital signs according to the
present invention after postprocessing;

Fig. 4A shows a filter configuration according to the present invention;

Fig. 4B shows another filter configuration according to the present invention

in more detail.

DETAILED DESCRIPTION OF THE INVENTION

A device for monitoring vital signs of a subject according to the present
invention is illustrated by way of an example in the block diagram shown in Fig. 1.
Photoplethysmographic imaging is based on the principle that temporal variations in blood
volume under the skin lead to variations in light absorption by the skin. Such variations can
be detected and measured by taking images of an area of the skin and calculating the pixel
average over a selected region. The average value over one or more pixels can be analyzed in
frequency domain to extract periodic variations. Variations can also be detected by
illuminating a selected area of skin with light and measuring the intensity of reflected light
with a photosensor. In the example used herein, the device of Fig. 1 is arranged to determine
the heart rate and respiratory frequency of the subject as the vital signs 9 of interest.
However, the device can also be used to characterize the phase and/or frequency of other
periodic biological phenomena ¢.g. the blood oxygenation level.

In the illustrated embodiment, the device for monitoring vital signs 1 includes
an imaging unit 2, a processing unit 4, a control unit 5 and an interface 7 for receiving motion
data 8.

The imaging unit 2 is configured to capture light 100 coming from a subject.

The imaging unit can be any type of photodetector including a standard of the shelf video
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camera that supplies image data 3 to the processing unit 4. This image data 3 is analyzed by
the processing unit 4 to extract periodic biological phenomena, in general vital signs, such as
heart rate or respiratory frequency. This process including the components imaging unit 2 and
processing unit 4 for extracting vital signs 9 is generally known in the art and will not be
described in more detail. The basic principle is e.g. described in the paper by Schmitz "Video
Camera based Photoplethysmography using Ambient Light" (Graduation Symposium at the
Technical University of Eindhoven, 2011).

In addition to the aforementioned components already known in prior art
photoplethysmography imaging systems, the device for monitoring vital signs according to
the present invention includes an interface 7 for receiving motion data 8 of the subject and/or
of the imaging unit 2 and a control unit 5 for adjusting parameters 6a of the imaging unit 2
and/or adjusting parameters 6b of the processing unit 4.

An embodiment of the fitness device according to the present invention is
shown in Fig. 2A including a device for monitoring vital signs 1. The fitness device 10 in this
example is an exercise bicycle for the user 20 to work out. Conventional systems for
measuring vital signs of the subject during workout require the user to be in direct contact
with a sensing unit, for example by wearing a chest-strap that directly measures the heart rate
or hold on to specific contact based sensors of the fitness device 10. Wearing such a chest-
strap or being required to hold on to a specific location of the fitness device is inconvenient
for the user. Moreover a given sensor location forces the user into specific positions during
his workout.

Still further, a fitness exercise on a device equipped with the proposed imaging
unit 2 might cause artifacts of vital signs measurements not only due to motion of the body of
the user, but also due to a motion of the imaging device 2. Depending on the configuration of
the fitness device, type of exercise, and location of the imaging device 2, the motion of the
imaging device 2 might be even more severe (and more damaging for the stability of vital
signs measurements) than a motion of the user. This is dealt with according to an
embodiment of the present invention by detecting motion data of the imaging unit 2 and
using these motion data for adapting parameters of said imaging unit 2 and/or said processing
unit 4.

The device for monitoring vital signs 1 according to the present invention
overcomes these limitations. The fitness device 10 is equipped with an imaging unit 2 that
faces the subject 20. More specifically the imaging unit 2 is directed towards and/or tracks an

area of bare skin 21 from which temporal variations of the color of the skin can be extracted.
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Besides these temporal variations of the color of the skin because of the vital signs to be
measured, the user also performs a periodic movement that depends on exercise to be carried
out on said fitness device 10. In the example of an exercise bicycle depicted in Fig. 2A, the
user performs a pedaling movement with his legs which also influences the movement of the
upper body. This movement of the upper body can cause motion artifacts that are also present
in the image data 3, which in turn is further processed by the processing unit 4 to extract vital
signs 9. Motion artifacts due to exercises may fall into a frequency range that is also common
for vital sign parameters. For example a cycling frequency of 100 strides per minute may
well be interpreted as a heart rate, the latter ranging typically from about 60 beats per minute
to 180 beats per minute.

This fitness device 10 according to the present invention also comprises a
motion detection unit 13 for providing the device for monitoring vital signs 1 with motion
data 8. In this exemplary embodiment of a fitness device, the motion detection unit 13 is a
sensor that measures the revolutions per minute (RPM). Assuming that 100 revolutions per
minute are measured, this at least one component of motion data 8 is fed via an interface 7 to
the control unit 5. The image data 3 from the imaging unit 2 contains at least both the
frequency components from the vital sign data as well as frequency components from the
motion data. As a frequency component of the motion data is readily available from the RPM
sensor, the control unit 5 can feed a second parameter 6b to the processing unit 4 which in
turn allows for correction of vital signs in terms of frequency components included in the
motion data. This will be exemplarily described in more detail with reference to Fig. 3.

Instead of or in addition to adapting a parameter 6b of the processing unit 4,
motion data 8 can also be used to adapt a parameter 6a of the imaging unit 2. If a fast motion
frequency is detected, the image acquisition rate of the imaging unit, e.g. the frame rate of a
video camera serving as the imaging unit is adjusted such that said frame rate is well suited to
capture a frequency corresponding to the primary components of the motion data.

In another embodiment of the present invention, the motion detection unit
measures a configuration of the fitness device 10 on which a motion shall be performed. A
height sensor 14 for measuring the height of the saddle of the exercise bicycle in Fig. 2A can
supply this height as an input 8 to the device for monitoring vital signs 1. This height
information received via the interface 7 is used by the control unit 5 to set a parameter 6a of
the imaging unit 2. Said parameter 6a configures the imaging unit 2 to evaluate a specific
pixel area related to said height. For example if the saddle is set to a high position, a tall user

can be anticipated and hence the face or area of bare skin 21 for extraction of vital signs is
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most likely located in an upper part of images in the image data 3 acquired by the imaging
unit 2.

Depending on the type of fitness device, other parameters of the imaging unit
2 or processing unit 4 may be adjusted, for example the camera focus on a rowing machine
where the distance of the subject with respect to the imaging unit 2 changes periodically. In
the example of a rowing machine also the number of evaluated pixels can be varied
periodically, because the size of an image of a region of interest for extracting vital signs, e.g.
an area of bare skin 21, changes. The motion data in this context may comprise sensor data
corresponding to the position of the user with respect to the imaging unit 2 or simply
determine the type of fitness device. Said motion data 8 describing the type of fitness device
provides information to the processing unit 4 about an anticipated movement of the user (e.g.
left-right or up-down movement) that can be taken into account for compensation of motion
artifacts when calculating vital signs.

Fig. 2B discloses a further embodiment of the fitness device 10 according to
the present invention including a device for monitoring vital signs 1 of the subject 20
according to the present invention. The fitness device 10 in Fig. 2B is a treadmill. In addition
to treadmills according to prior art the treadmill 10 according to the present invention also
includes an imaging unit 2 as a part of the device for monitoring vital signs 1. A user
interface 12 generally has a double functionality: first to provide the user with information
about his workout and vital signs and second to provide an input for entering physiological or
workout information as motion data 8. This physical information includes for example body
size, weight and age which can be used to estimate a probable value range for vital signs. For
an elderly person it is less likely to reach a heart rate of 180 beats per minute than for a kid.
The treadmill 10 in this example may additionally be equipped with a stride sensor 15 to
provide sensory motion data 8. In an alternative embodiment said motion data 8 for further
processing in the device for monitoring vital signs can be supplied from additional external
sensing units, ¢.g. the acceleration sensor in a smart phone or audio player. Especially non-
sensory motion data 8, such as the work-out history or physiological parameters can be
provided from a database or online source through an interface 7.

It shall be noted that elements shown only in one of the embodiments of Figs.
2A and 2B may also be provided in the other embodiment, or, more generally, in other
embodiments of fitness devices.

Fig. 3 shows a simplified sketch of periodic signals included in the image data

in frequency domain.
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Fig. 3A shows a simplified graph of image data in frequency domain
according to prior art that includes three main peaks. Frequency peak 31 is centered at 120
1/min, frequency peak 32 is centered at 140 1/min and frequency peak 33 is centered at 30
1/min. If the processing unit now tries to extract the dominant frequency it would certainly
select frequency peak 31 at 120 1/min, which is also well within the expected value range for
a heart rate. However, the same holds true for frequency peak 32 at 140 1/min. While the
known system according to prior art is capable of identifying both frequency peaks it is not
able to distinguish which of the two is a motion artifact and which is the actual heart rate to
be measured. The frequency peak 33 at 30 1/min can clearly be identified as a respiratory
frequency as it is too low to be a heart rate.

The device for monitoring vital signs 1 according to the present invention
overcomes this limitation by including information from motion data 8. A motion detection
unit 13 from a fitness device 10, for example the RPM sensor from Fig. 2A, supplies the
control unit 5 with this motion data 8 via an interface 7 and feeds the RPM value as
parameter 6a onto the processing unit 4. If the sensor now detected 120 RPM, the processing
unit can apply a filter to the frequency spectrum extracted from the image data 3. Said filter
can be any type of filter which reduces frequency components from the motion data. A
simple example is a band stop filter with an amplitude transfer function 34 as sketched in Fig.
3B. The resulting spectrum after filtering now has two frequency peaks 32 and 33 which can
clearly be identified as the heart rate and the respiratory frequency.

The aforementioned signal processing and filtering can be considered as a type
of postprocessing as it is applied to the spectrum already extracted from the image data.
However, the use of motion data is not limited to postprocessing but can also be applied to
raw image data coming from the imaging unit.

Fig. 4A presents an exemplary filter configuration 40. In a first step (not
shown) a motion frequency 41 is extracted from the motion data 8. This motion frequency
41is fed into a quadrature oscillator 42 to extract its real and imaginary part. These signals
are then fed to an adaptive filter 43, the output of which is then subtracted from image data or
camera signal 3 from the imaging unit 2 in mixer 44. The output signal 44 is now the
difference of the signal from the adaptive filter x and image data 3. Parameters of the
adaptive filter can be chosen such that the output signal has same amplitude and phase as a
periodic component due to motion artifacts in the camera signal 3. This can for example be

achieved with a feedback path from the output signal 45 to the adaptive filter 44. Hence, the
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two signals cancel out and the respective motion artifact is not present in the output signal 44
anymore.

Fig. 4B shows a more detailed embodiment of an adaptive filter which is not
limited to one motion frequency but can correct for a multitude of motion frequencies 41a to
41c. For each frequency channel 41a to 41c¢ there is a separate quadrature oscillator 42a to
42c¢ with phase and amplitude adjustment stages 46, the two quadrature components at cach
frequency being then combined in stage 47 and further combining the signals of all frequency
channels in step 48. The output signal x of step 48 is then subtracted from the image data 3 as
already shown in Fig. 4A.

In a further embodiment the control unit 5 and/or processing unit consider not
only the present value of motion data &, but also a rate of change or a derivative of at least
components of said motion data 8. Filter parameters can be adjusted dependent on this rate of
change. Once again referring to the fitness device 10 from Fig. 2A, the exercise bicycle may
provide workout profiles, ¢.g. changing the resistance a user has to work against over time.
When the resistance is constant over a period of time e.g. several minutes, the heart rate
and/or respiratory frequency of the subject reach a rather stable value. Hence, the processing
unit 4 can be adjusted to average an extracted heart rate over a longer interval and provide a
rather stable vital sign output value 9. This can be indicated by a reliability parameter or
quality level of said vital signs 9. On the other hand if the resistance of the exercise bicycle
quickly changes, the heart rate has to be tracked with fine timing resolution. Thus, the time
interval for averaging has to be reduced. Hence, the measured heart rate may be less reliable,
which in turn can be represented by said quality level of the vital signs 9.

Once again it should be highlighted that motion data, for example the
frequency components of the motion of the subject are provided through an interface for
receiving motion data of said subject and do not have to be extracted from the image data for
example by means of edge detection which in turn requires computational intensive signal
processing and the respective costly hardware to cope with image processing algorithms.

While the invention has been illustrated and described in detail in the drawings
and foregoing description, such illustration and description are to be considered illustrative or
exemplary and not restrictive; the invention is not limited to the disclosed embodiments.
Other variations 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

disclosure, and the appended claims.
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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 recited in the 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.

A computer program may be stored/distributed on a suitable medium, such as
an optical storage medium or a solid-state medium supplied 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.

Any reference signs in the claims should not be construed as limiting the

scope.
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CLAIMS:

1. A device (1) for monitoring vital signs of a subject, comprising:

- an imaging unit (2) for obtaining image data (3) of said subject,

- an interface (7) for receiving motion data (8) of said subject and/or said
imaging unit (2),

- a processing unit (4) for extracting vital signs (9) of said subject from said
image data (3), and

- a control unit (5) for adapting parameters (6a, 6b) of said imaging unit (2)

and/or said processing unit (7) based on the received motion data (8).

2. The device (1) according to claim 1, wherein said interface (7) is configured to

receive said motion data of said subject from a fitness device (10).

3. The device (1) according to claim 1, wherein said motion data (8) includes at
least one of a type of motion, a motion direction, a motion path, a motion amplitude, a

motion frequency, a motion intensity, a resistance or force the subject has to work against.

4. The device (1) according to claim 1, wherein said motion data (8) includes

physical and/or workout information about the subject whose vital signs are to be measured.

5. The device (1) according to claim 1, wherein said control unit (5) is
configured to adapt the parameters (6b) of said processing unit (4) to an expected value range

for vital signs (9) based on the received motion data (8).

6. The device (1) according to claim 1, wherein said processing unit (4) is
configured to determine the vital signs (9) from a body part (21) or group of body parts,
wherein said processing unit (4) is configured to find and/or track said body part (21) or

group of body parts in said image data (3) based on the received motion data (8).
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7. The device (1) according to claim 1, wherein said control unit (5) is
configured to adapt at least one of the image acquisition rate, exposure time, focus, zoom or

active sensing area of said imaging unit (2).

8. The device (1) according to claim 1, wherein the processing unit (4) comprises
a filter (40) for filtering said image data (2) and/or vital signs (9), wherein the parameters of

said filter (40) depend on said motion data (8).

9. The device (1) according to claim 1, wherein the control unit (5) is configured
to adapt the parameters (6b) of the processing unit (4) for

- detecting frequency and/or amplitude components included in the received
motion data (8), and

- correcting the image data (3) and/or vital signs for said frequency and/or

amplitude components.

10. The device (1) according to claim 1, wherein the processing unit (4) comprises
a filter (1) for filtering said image data (2) and/or vital signs, wherein parameters of said filter

(40) depend on the derivative of said motion data (8).

11. The device (1) according to claim 1, wherein processing unit (4) is configured
to determine a quality level indicating the reliability of said extracted vital signs (9)

depending on said motion data (8).

12. The device (1) according to claim 1, wherein said interface (7) is configured to
receive said motion data of said imaging unit (2) from said imaging unit (2) or a motion

detection unit (13, 14, 15).

13. A fitness device (10), comprising:
- a device for monitoring vital signs (1) of a subject according to claim 1, and
- a motion detection unit (13, 14, 15) for providing said device for monitoring

vital signs (1) with motion data (8) of the subject and/or the imaging unit (2).

14. A method for monitoring vital signs of a subject comprising:

- obtaining image data of said subject from an imaging unit (2),
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- receiving motion data of said subject and/or said imaging unit (2),

- extracting vital signs of said subject from said image data (3) using a
processing unit (4), and

- adapting parameters (6a) of an imaging unit (2) and/or adapting parameters

(6b) of a processing unit (4) based on the received motion data (8).

15. Computer program comprising program code means for causing a computer to
carry out the steps of the method as claimed in claim 14 when said computer program is

carried out on the computer.
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