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(57) ABSTRACT

A device for obtaining a vital sign of a subject despite motion
ofthe subject, in particular for discriminating a vital sign such
as a respiratory information signal from noise in a projection
based vital signs registration, comprises an interface that
receives a set of image frames of a subject. An analysis unit
determines the amount of direction changes and/or the time
distances between direction changes within a region of inter-
estin a subset of image frames comprising a number of image
frames of said set. An evaluation unit determines if said
region of interest within said subset of image frames com-
prises a vital sign information and/or noise by use of the
determined amount of direction changes and/or the time dis-

(30) Foreign Application Priority Data tances for said subset of image frames. A processor deter-
mines the desired vital sign of the subject from said region of
May 8,2013  (EP) o 131670473 interest within said subset of image frames.
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DEVICE FOR OBTAINING A VITAL SIGN OF
A SUBJECT

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. provi-
sional application Ser. No. 61/820,755 filed May 8, 2013, and
European provisional application serial no. 13167047.3 filed
May 8, 2013, both of which are incorporated herein by refer-
ence.

FIELD OF THE INVENTION

[0002] The present invention relates to a device, method
and system for obtaining a vital sign, in particular a respira-
tory information, of a subject. In particular, the present inven-
tion relates to an unobtrusive optical measurement approach
which can be used for detecting vital signs in an observed
subject, such as a person or animal.

BACKGROUND OF THE INVENTION

[0003] Vital signs of a person, for example the heart rate,
the respiration rate or the blood oxygen saturation, serve as
indicators of the current state of a person and as powerful
predictors of serious medical events. For this reason, vital
signs are extensively monitored in inpatient and outpatient
care settings, at home or in further health, leisure and fitness
settings.

[0004] WO 2012/140531 Al discloses a respiratory motion
detection apparatus for detecting the respiratory motion of a
person. This detection apparatus detects electromagnetic
radiation emitted and/or reflected by a person wherein this
electromagnetic radiation comprises a continuous or discrete
characteristic motion signal related to the respiratory rate of
the person and other motion artifacts related to the movement
of the person or related to ambient conditions. This apparatus
increases the reliability of the respiratory rate measurement
by taking into account data processing means adapted to
separate the respiratory rate signal from overall disturbances
by taking into account a predefined frequency band, common
predefined direction or an expected amplitude band and/or
amplitude profile to distinguish the different signals.

[0005] Non-invasive respiratory rate measurements can be
accomplished optically by use of a stationary video camera. A
video camera captures the breathing movements of a patient’s
chest in a stream of images. The breathing movements lead to
a temporal modulation of certain image features, wherein the
frequency of the modulation corresponds to the respiratory
rate of the patient monitored. Examples of such image fea-
tures are the average amplitude in a spatial region of interest
located around the patient’s chest, or the location of the
maximum of the spatial cross correlation of the region of
interest in subsequent images. The quality and the reliability
of the obtained vital sign information are largely influenced
by the quality of the input image data influenced by an appro-
priate selection of the image contrast and the selected region
of interest.

[0006] Camera-based respiration monitoring is based on
detecting subtle respiration motion in the selected region of
interest (ROI) in the chest/belly area. In real-life use sce-
narios, a static noise present in an image (including ROI) can
be registered, amplified and (falsely) recognized as a respi-
ratory signal. This might happen in cases when only the ROI
is analyzed, as well as when a whole image is divided into
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spatial blocks, which are analyzed separately. Certainly, the
noise might be registered as respiratory signal, ifa final recon-
structed signal is used to evaluate its validity, because in this
case a differentiation ofnoise from breathing is done based on
an amplitude and/or frequency of the final 1D signal.

[0007] US 2010/130873 A1 discloses a radar-based physi-
ological motion sensor. Doppler-shifted signals can be
extracted from the signals received by the sensor. The Dop-
pler-shifted signals can be digitized and processed subse-
quently to extract information related to the cardiopulmonary
motion in one or more subjects. The information can include
respiratory rates, heart rates, waveforms due to respiratory
and cardiac activity, direction of arrival, abnormal or para-
doxical breathing, etc. In various embodiments, the extracted
information can be displayed on a display.

SUMMARY OF THE INVENTION

[0008] Itis an object of the present invention to provide a
device, method and system for obtaining respiratory informa-
tion of a subjectin a simple and low cost manner, in particular
enabling to discriminate a respiratory signal from noise in a
projection based vital signs registration.

[0009] Ina first aspect of the present invention a device for
obtaining vital sign of a subject is presented that comprises

[0010] an interface that receives a set of image frames of a
subject,
[0011] ananalysis unit that determines the amount of direc-

tion changes and/or the time distances between direction
changes within a region of interest in a subset of image frames
comprising a number of image frames of said set, a direction
change indicating a change of the direction of motion appear-
ing within said region of interest,

[0012] an evaluation unit that determines if said region of
interest within said subset of image frames comprises a vital
sign information and/or noise by use of the determined
amount of direction changes and/or the time distances for said
subset of image frames, and

[0013] a processor that determines the desired vital sign of
the subject from said region of interest within said subset of
image frames if it is determined that said region of interest
within said subset of image frames comprises a vital sign
information.

[0014] Inasecond aspect of the present invention a method
for obtaining vital sign of a subject is presented that com-
prises

[0015] receiving a set of image frames of a subject,

[0016] determining the amount of direction changes and/or

the time distances between direction changes within a region
of interestin a subset ofimage frames comprising a number of
image frames of said set, a direction change indicating a
change of the direction of motion appearing within said
region of interest,

[0017] determining if said region of interest within said
subset of image frames comprises a vital sign information
and/or noise by use of the determined amount of direction
changes and/or the time distances for said subset of image
frames, and

[0018] determining the desired vital sign of the subject
from said region of interest within said subset of image
frames if it is determined that said region of interest within
said subset of image frames comprises a vital sign informa-
tion.

[0019] In further aspects of the present invention a system
for obtaining vital sign of'a subject are presented, said system
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comprising an imaging unit for obtaining a set of image
frames of a subject, and a device as disclosed herein for
obtaining a vital sign of the subject by use of said set of
images frames of the subject.

[0020] In yet further aspects of the present invention, there
are 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 as well as a non-transitory computer-
readable recording medium that stores therein a computer
program product, which, when executed by a processor,
causes the method disclosed herein to be performed.

[0021] Preferred embodiments of the invention are defined
in the dependent claims. It shall be understood that the
claimed method, system, computer program and medium
have similar and/or identical preferred embodiments as the
claimed device and as defined in the dependent claims.
[0022] The above described problem could be solved by
analysing motion vectors per each block of pixels of the
region of interest. For instance, a consistent motion field
generated by adjacent spatial blocks would indicate that the
detected signal represents a respiratory motion. However, this
approach is very expensive (requires an accurate motion esti-
mation), requires careful tuning of parameters for analysing
motion vectors, and still does not solve the problem for all
cases (e.g. shallow breathing might be not recognisable by
motion estimation). Other possible solutions could rely on
frequency analysis to differentiate a non-periodic noise signal
from respiration. However, the breathing signal is often non-
periodic as well. Moreover, due to low rate on respiratory
signal, frequency analysis might require a very large temporal
window.

[0023] The present invention provides a simple, low cost
device and method to robustly discriminate a vital sign, in
particular a shallow respiratory signal, from noise in a vital
signs registration using a set of image frames obtained e.g.
from a camera. The present invention is based on the idea to
focus on the raw input values (i.e. the image frames) that are
used to build the reconstructed signal (i.e. a vital sign infor-
mation signal or the vital sign obtained from the vital sign
information signal) rather than on the reconstructed signal
and observes the amount of direction changes and/or the time
distances between direction changes within a region of inter-
est measured per unit of time (i.e. in a subset of image frames
comprises a predetermined or varying number of subsequent
image frames) to discriminate between a vital sign informa-
tion and noise. It is particularly decided if from the image
frames of the subset a vital sign can be retrieved, preferably if
there is a sufficiently large signal-to-noise ratio to derive the
vital sign with a desired accuracy and reliability, or if the used
image frames mainly comprise noise. The invention is based
on the observation of these raw input values, which revealed
that the number of direction changes (or sign changes) in a
(noisy) static scene is much higher and/or the time distances
between direction changes are lower than when the scene
contains breathing motion.

[0024] According to an embodiment said evaluation unit is
configured to determine if the determined amount of direction
changes is lower than a predetermined direction change
threshold indicating that said region of interest within said
subset of image frames comprises a vital sign information.
Said direction change threshold may be predetermined or
changeable, e.g. adaptable according to the frame rate within
the subset or settable by the user. A direction change generally
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applies to the (change in) direction of the correlation peak
between two subsequent image frames. A direction change
may also be detected by detecting zero crossings within a
projection, as will be explained below. After changes of the
direction, a projection crosses the zero axis so that a zero
crossing can be used as an indicator for a direction change.

[0025] According to another embodiment a projection
based approach is provided according to which said analysis
unit is configured to determine a projection profile in a pre-
determined direction from said subset of image frames and
for determining said amount of direction changes from said
projection profile. A projection based respiratory monitoring
is described in the above mentioned WO 2012/140531 Al.
The concept of generating a projection and a projection pro-
file (a collection of projection profiles being called motion
profile herein; the final 1D signal can be reconstructed from
the motion profile) as described in WO 2012/140531 A1 are
evaluated herein. The final 1D signal can be reconstructed
from the “motion profile Related explanations of WO 2012/
140531 A1 are thus herein incorporated by reference.

[0026] Generally, a profile is a one-dimensional represen-
tation of an image frame obtained through a projection-like
transformation. In a broader sense, the profile can be any
fanction that captures information about texture, edges, or
any other detail present in the image frame. In its simplest
form, profile can be the same as a projection (accumulation of
pixel values in one direction); in a broader sense, a profile can
be a product of projection and other function of pixels (e.g.
standard deviation). Thus, projection is a part of a profile.
Preferably, a profile is built for each frame.

[0027] An example of a projection is a line-by-line (or
column-by-column) agglomeration (e.g. summation) of pixel
values with an image frame.

[0028] In another embodiment said analysis unit is config-
ured to determine two projection profiles in two predeter-
mined orthogonal directions from said subset of image
frames and for determining said amount of direction changes
from said projection profiles. This increases the robustness
and accuracy of the discrimination between vital sign infor-
mation and noise.

[0029] This can be further improved with an embodiment
according to which said evaluation unit is configured to
decide that said region of interest of said subset of image
frames comprises a vital sign information if direction changes
appear at substantially the same moments in time in both
projection profiles.

[0030] Preferably, a control unit is provided for controlling
the number of image frames of said subset of image frames
used for determining the amount of direction changes, the
predetermined direction change threshold and/or the region
of interest within said image frames. Thus, the number image
frames can be changed, and subsequent subsets of image
frames may also be overlapping and comprise a number of
same image frames, i.e. a sliding “window” (corresponding to
a subset of image frames) approach may be used in an
embodiment.

[0031] According to an embodiment said evaluation unit is
configured to determine if a number of determined consecu-
tive time distances between direction changes are above a
predetermined time distance threshold indicating that said
region of interest within said subset of image frames com-
prises a vital sign information. Also said time distance thresh-
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old may be predetermined or changeable, e.g. adaptable
according to the number of image frames within the subset or
settable by the user.

[0032] In an initial step the region of interest shall be
selected. For this purpose the device preferably comprises an
ROI selection unit for selecting the region of interest within
said subset of image frames by

[0033] determining two projection profiles in two predeter-
mined orthogonal directions from said subset of image
frames,

[0034] dividing said projection profiles into projection
areas,
[0035] determining the amount of direction changes and/or

the time distances between direction changes within said
projection areas,

[0036] selecting the two or more adjacent projection areas
having the smallest numbers of direction changes and/or the
largest time distances between direction changes, said
selected projection areas representing the region of interest.
[0037] Said ROI selection unit is preferably configured to
[0038] select projection areas having an amount of direc-
tion changes below a first projection area threshold and/or
time distances above a second projection area threshold,
[0039] select, among said projection areas, pairs of projec-
tion areas in both projection profiles having a substantially
equal amount of direction changes and/or substantially equal
time distances, said pairs of projection areas defining separate
region of interests. Thus, one or more optimal regions of
interest can be automatically detected.

[0040] While the invention can be used for obtaining vari-
ous kinds of vital signs, it is preferably suited for obtaining
respiratory information, in particular the respiratory rate, of
the subject. Accordingly, said processor is preferably config-
ured to determine a respiratory information of the subject
from said region of interest within said subset of image
frames.

[0041] Ina preferred embodiment the proposed device fur-
ther comprises an imaging unit, in particular a camera, for
remotely detecting electromagnetic radiation emitted or
reflected from the subject. The imaging unit is particularly
suited for remote monitoring applications. The imaging unit
can comprise one or more imaging elements. For instance, the
imaging unit can comprise an array of photodiodes or charge-
coupled devices. According to one embodiment, the imaging
unit comprises at least two groups of imaging elements each
of which is configured for detecting a single one of the data
signal components. According to another embodiment, the
imaging unit can make use of a single group of imaging
elements having a response characteristic allowing for a
detection of data signal components. The imaging unit can be
further configured for capturing a sequence of image frames
alternatingly representing the data signal components.
[0042] In another preferred embodiment the proposed
device further comprises a radiation source, in particular a
light source, for directing electromagnetic radiation to the
subject. The radiation source can be embodied by a broad-
band illumination source and/or can make use of a single
group or two or even more groups of radiation elements.
However, the proposed device does not necessarily have to
comprise radiation source, but can also make use of ambient
light sources which are not connected to the device.

[0043] According to anotheraspect of the present invention
adevice for obtaining a respiratory information of a subject is
presented, said device comprising:
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[0044] an interface that receives image frames of a subject,
[0045] ananalysis unit that determines the amount of direc-
tion changes and/or the time distances between direction
changes within a region of interest in a subset of image frames
comprising a number of said received image frames, a direc-
tion change indicating a change of the direction of motion
appearing within said region of interest,

[0046] an evaluation unit that determines if said region of
interest within said subset of image frames comprises a res-
piratory information and/or noise by use of the determined
amount of direction changes and/or the time distances for said
subset of image frames, and

[0047] a processor that determines the desired respiratory
information of the subject from said region of interest within
said subset of image frames if it is determined that said region
of interest within said subset of image frames comprises a
respiratory information.

[0048] Preferably, said respiratory information is the respi-
ration rate of the subject.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] These and other aspects of the invention will be
apparent from and elucidated with reference to the embodi-
ment(s) described hereinafter. In the following drawings
[0050] FIG. 1 shows a schematic illustration of an object’s
motion indicative of an exemplary vital signal,

[0051] FIG. 2 shows a schematic illustration of a general
layout of a known device,

[0052] FIG. 3 shows a schematic illustration of an arrange-
ment of an object to be monitored,

[0053] FIG. 4 shows a schematic illustration of an exem-
plary data stream frame from which a characteristic index
element can be derived,

[0054] FIG. 5 shows a schematic exemplary data stream
frame sequence from which a plurality of characteristic index
elements can be derived,

[0055] FIG. 6 shows a further schematic exemplary data
stream frame and a dimensional reduced characteristic index
element derived therefrom,

[0056] FIG. 7 illustrates an exemplary derivation of the
characteristic index element of FIG. 6,

[0057] FIG. 8 shows a simplified schematic sequence of
characteristic index elements,

[0058] FIG. 9 shows a stretched detail of the simplified
schematic sequence of characteristic index elements of FIG.
85

[0059] FIG. 10 illustrates a schematic sequence of charac-
teristic index elements to which an integral transformation is
applied, and an exemplary illustration of a resulting magni-
tude range sequence,

[0060] FIG. 11 shows a schematic illustration of derivative
signal form,
[0061] FIG. 12 shows a further schematic illustration of a

derivative signal form to which an exemplary compensation
for disturbing signal components is applied,

[0062] FIG. 13 shows a schematic diagram of a device
according to the present invention, and

[0063] FIG. 14 shows a diagram illustrating the determina-
tion of a value from two projection profiles.

DETAILED DESCRIPTION OF THE INVENTION

[0064] FIG. 1 shows a schematic illustration of an object 10
which experiences motion indicative of a signal of interest.
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The object 10 undergoes a characteristic motion of an indica-
tive portion 12 due to respiration. When breathing, expansion
and contraction of the lungs causes slight motion of charac-
teristic portions of living beings, e.g. lifting and lowering of
the chest. Also abdominal breathing can cause characteristic
motion of respective parts of the object’s body. At least par-
tially periodic motion patterns induced by physiological pro-
cesses can occur in many living beings, particularly in
humans or animals.

[0065] Over time, as indicated by an arrow 16, the indica-
tive portion 12 is moved between a contracted position, indi-
cated by reference numerals 12a, 12¢, and an extracted posi-
tion, indicated by 124. Essentially, based on this motion
pattern, for instance the respiration rate or respiration rate
variability can be assessed. While the indicative portion 12 is
pulsating over time, a non-indicative portion 14 remains sub-
stantially motionless. Certainly, also the non-indicative por-
tion 14 undergoes diverse motion over time. However, these
motions do not correspond to the periodic pulsation of the
indicative portion 12.

[0066] In this context, referring to FIG. 2, a device, as
described in WO 2012/140531 Al, for extracting information
is illustrated and denoted by a reference numeral 18. The
device 18 can be utilized for recording image frames repre-
senting the object 10. The image frames can be derived from
electromagnetic radiation 20 emitted or reflected by the
object 10. For extracting information from the recorded data,
e.g. a sequence of image frames, a defined part or portion of
the object 10 can be observed by a sensor means 22. The
sensor means 22 can be embodied, by way of example, by a
camera adapted to capture information belonging to at least a
spectral component of the electromagnetic radiation 20. The
device 18 also can be adapted to process input signals, namely
an input data stream, already recorded in advance and, in the
meantime, stored or buffered. As indicated above, the elec-
tromagnetic radiation 20 can contain a continuous or discrete
characteristic signal which can be highly indicative of at least
one at least partially periodic vital signal.

[0067] Known methods for obtaining such vital signals
comprise tactile respiration rate monitoring or remote respi-
ration rate monitoring relying on markers applied to the
object of interest. As indicated above, an alternate approach is
directed to unobtrusive remote measuring utilizing image
processing methods.

[0068] The data stream 26 comprising the continuous or
discrete characteristic signal can be delivered from the sensor
means 22 to an interface 24. Needless to say, also a buffer
means could be interposed between the sensor means 22 and
the interface 24. Downstream of the interface 24 an extractor
means 28 is provided which is adapted to extract the desired
physiological information (namely embedded in the charac-
teristic index elements to be derived therefrom) from a con-
ducted data stream 26' received by the interface 24. Physi-
ological information 30 can be obtained by the extraction,
though still comprising disturbing signal components. Fur-
ther, a converter means 32 may follow which is adapted for
processing the physiological information 30 derived by the
extractor means 28. The preprocessed signal extracted by the
extractor means 28 still can comprise large noise-indicative
components. In this connection, the converter means 32 can
be applied for isolating and enhancing the desired signal
component indicative of the vital signal of interest from the
overall signal delivered thereto.
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[0069] Having extracted a converted signal component 34,
further post processing of data can be carried out by an ana-
lyzing means 36. To this end, the post processing can com-
prise clipping, bandwidth filtering and/or Fourier analysis.
Further post processing measures can be envisaged contrib-
uting to an even further improved detection of the desired
signal ofinterest, e.g. of adominant respiration rate indicative
frequency peak in the continuous or discrete characteristic
signal.

[0070] Theextractor means 28, the converter means 32, and
the analyzing means 36 can be jointly embodied by acommon
processing unit 38, e.g. a central processing unit having a
single processor or multiple processors. Also the interface 24
can be connected thereto in a common processing device
housing the respective subcomponents. By way of example,
the processing device 38 can be embodied by a personal
computer driven by respective logic commands. In case the
sensor means 22 is also jointly connected to the interface 24
by means of hardware, a capturing unit may house the respec-
tive subcomponents. For instance, also amobile device, e.g. a
smart phone, or a mobile health monitoring device, compris-
ing a camera or being connectable to a camera can be utilized
for carrying out an embodiment of the invention.

[0071] However, in the alternative, it can be envisaged to
combine a separate sensor means 22 with the processing
device 38. This connection can be established by means of
cable links or by means of wireless links. In place of the
sensor means 22 also a storage means comprising prere-
corded data could be connected to the processing device 28.
[0072] With reference to FIG. 3, a common situation in
whichunobtrusive vital signal detection and monitoring faces
major challenges is presented. The object 10, e.g. a patient
staying in bed, is resting on a support 39. The object’s head
comprising the non-indicative portion 14 is exposed and pil-
lowed while the indicative portion 12 is covered by a blanket
45. Thus, the signal caused by motion of the indicative portion
12 is attenuated. Therefore, unobtrusive signal detection is
considerably difficult. The sensor means 22 is positioned so
as to observe the indicative portion 12. To this end, an exem-
plary coordinate system represents a direction in which res-
piration-indicative motion can be expected. This direction is
indicated by a disturbance-reduced index element 40. Fur-
ther, an orthogonal index element 42 (i.e. a direction in which
a projection profile can be built) represents a direction in
which few or even no respiration-indicative motion can be
expected.

[0073] Assuming that the desired pulsation is orientated in
asingle reference direction, it is understood that the orthogo-
nal index element 42 may cover a whole plane orthogonal to
the disturbance-reduced index element 40.

[0074] Basically, the sensor means 22 can be placed in any
direction, provided that the object motion along the distur-
bance-reduced index element 40 can be sufficiently captured.
In this connection, it is preferred if the sensor means 22 is
orientated substantially orthogonal to the disturbance-re-
duced index element 40. However, also significant deviations
may occur while the detection of the desired signals is still
enabled. In this manner, also considerable object motion, e.g.
when tossing and turning in bed, can be accounted for. In fact,
placing the sensor means 22 substantially parallel to the dis-
turbance-reduced index element 40 would cause major
adverse implications on the signal detection. Again referring
to the general arrangement provided in FIG. 3, it is under-
stood that for some potential sensor means orientations it has
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to be expected that these adverse condition may occur, e.g.
when placing the sensor means lateral to the long side of the
support 39. Hence, when turning in bed, the reduced index
element 40 also turns, thereby reducing the effective angle
between the sensor means orientation and the reduced index
element 40 leading to a reduced signal level.

[0075] Inthis context, it can be envisaged to arrange two or
even more sensor means in distinct positions with respect to
the object 10 so as to enable a, so to say, stereometric moni-
toring capable of tracing all possible orientations of the dis-
turbance-reduced index element 40.

[0076] FIG. 4 depicts an exemplary captured image frame
44 showing a representation of the object 10 in an indicative
portion 48 of the whole frame. The indicative portion 48 can
be detected at this early stage during a pre-processing stage
enabling a reduction of the field of view, thereby reducing the
data stream volume. To simplify subsequent processing, a
coordinate transformation can be applied to the processed
image frame 44'. In this way, a deviation between a coordinate
system 52 underlying the originally captured image frame 44
and a coordinate system 54 indicative of the disturbance-
reduced index element 40 and the orthogonal index element
42 can be compensated for.

[0077] Further, FIG. 4 shows a reference portion 50 of the
image frame 44. The reference portion may represent steady
image objects which can be drawn as reference pattern for
motion compensation. Remaining portions 46 of the image
frame 44 can be masked and disregarded for subsequent
analyses of the data.

[0078] FIG. 5 illustrates a sequence of image frames 44a,
44b, 44¢ representing the breathing motion of the object 10
already indicated by FIG. 1. The desired vital signal of inter-
est is represented by physiological information indicated by
an arrow 30, namely the lifting and lowering of the chest. The
physiological information 30 to be extracted is aligned with
the disturbance-reduced index element 40. Motion aligned
with the orthogonal index element 42 orientated orthogonal
to the disturbance-reduced index element 40 is considered to
be non-representative of the signal of interest. For the sake of
completeness, also a reference motion direction 41 and an
orthogonal reference direction 43 are illustrated in FIG. 5. As
indicated above, an instant determination of the disturbance-
reduced index element 40, e.g. separately for each image
frame. may pose major challenges. In this context, it is noted
that even a considerable deviation between the disturbance-
reduced index element 40 and reference motion direction 41
does not lead to a significant signal loss. Consequently, it is
not necessary to precisely determine the disturbance-reduced
index element 40 with high precision at all events.

[0079] Therefore, small deviations between disturbance-
reduced index element 40 and the reference motion direction
41 can be accepted. This enables significant reduction of
computing processing requirements. Further, when taking
into account the ratio between expected frequencies of the
vital signal to be detected and common frame rates utilized
for image processing, it is understood that for the determina-
tion of the disturbance-reduced index element 40 numerous
image frames can be skipped, e.g. merely one out of five or
even ten image frames has to be considered. For instance, a
control circuit can be established, wherein a threshold is set
describing an accepted deviation. In case the threshold is
exceeded, the disturbance-reduced index element 40 is
adjusted. Finally, a new threshold can be determined.
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[0080] With reference to FIGS. 6 and 7, an exemplary deri-
vation of a characteristic index element 60 representing direc-
tional motion information is elucidated. FIG. 6 shows an
indicative portion 48 of an image frame. Coordinates describ-
ing the position of image entities, e.g. single pixels, are indi-
cated by reference numerals 56, 58, wherein the axis 56
indicates x-coordinates and the axis 58 y-coordinates. Due to
a coordinate transformation, ref FIGS. 4 and §, the distur-
bance-reduced index element 40 is aligned with the axis 58.
When applying a dimension reduction, the goal is to merge
image frame properties into a single characteristic index ele-
ment 60 without significant signal loss in regard of the desired
physiological information 30 indicative of the vital signal of
interest.

[0081] In this context, FIG. 7 describes an agglomeration
and projection of sub-entities 62, 64 to the disturbance-re-
duced index element 40. The sub-entities 62a, 62b, . . ., 62n
and 64a, 64b, . . ., 64n represent respective pixel positions in
the image frame. In case the physiological information 30 is
fairly represented by motion along the axis 58, a line by line
agglomeration of respective pixel values summarizes relevant
information of each line in a single entity on the characteristic
index element 60. The conversion is indicated by an arrow 66.
By way of example, the lines 62a and 625 are supposed to be
highly indicative of the desired signal, as the shape of the
indicative portion 12, the chest, forms a significant edge
undergoing the breathing motion. On the other hand, it can be
fairly assumed that the line 621 displaying a back side of the
object 10 is less indicative. As outlined above, beside of mere
pixel values also further image properties can be drawn for the
agglomeration.

[0082] FIGS. 8 and 9illustrate an exemplary motion profile
obtainable by sequencing a plurality of characteristic index
elements 60a, 605, . . ., 60n (representing a sequence of
image frames) over time. Integration of discrete elements
results in quasi-continuous or continuous wave form. For the
sake of visualization, the motion profile shall be understood
as represented strictly simplified. Different hatches indicate
different line by line agglomeration results. Furthermore,
edges provided in the motion profile represent edges rich in
contrast in the original image frame (as long as they are
substantially orthogonal to the disturbance-reduced index
element 40). The temporal pulsation of the edges is under-
stood to be highly-indicative of the desired vital signal.
[0083] The general motion profile of FIG. 8 comprises a
profile representing the whole continuous or discrete charac-
teristic signal 68 derivable from an image sequence through
the dimensional reduction. Furthermore, a subset thereof, a
motion-indicative component 70, can be chosen for further
analyses. To this end, basic assumptions in regard of the
underlying vital signal can be applied. For instance, the
motion-indicative component 70 can be supposed to undergo
slight periodic motion due to respiration motion of the chest.
The frequency of this pulsation can be expected to be within
a certain frequency band. In this manner, non-indicative
edges 74 can be detected and disregarding during further
analyzing steps. On the other hand, indicative edges 76 edges
can be drawn or even enhanced for further processing.
[0084] An axis 72 indicates the direction of the motion
information while the arrow 16 indicates time. It is noted that
the axis 72 may comprise qualitative or even quantitative
motion information. Generally, nominal position dependent
information cannot be drawn from qualitative information,
e.g. when a scale representing lengthwise motion is missing.
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Still, however, frequency information can be extracted from
qualitative signals. In this connection, when aiming at quan-
titative motion detection, it is preferred if also a real object,
e.g. a reference scale, allowing a quantitative determination
of the motion is monitored, at least during an initial setup.

[0085] Generally, the motion profile can be expected to be
far more complex showing various fluctuations and numerous
variations, both when regarded column by column and line by
line. For instance, the motion profile can resemble a spectrum
profile undergoing temporal changes. However, no frequency
band is shown in this embodiment. Instead, frequency infor-
mation can be derived from the representation provided in
FIGS.8and 9.

[0086] FIG. 9 illustrates a stretched representation of the
motion-indicative component 70 of the motion profile. The
indicative edge 76 is enhanced accordingly. In case numerous
indicative edges are supposed to be in the motion profile,
further correlation measures can be applied so as to improve
signal quality. This applies if several edges in the real image
undergo motion due to respiration, e.g. a plurality of wrinkles
and folds in the blanket covering the object.

[0087] Theindicative edge 76 can be selected through edge
detection measures and further emphasized. Finally, a single
wave form highly indicative of the desired signal can be
obtained, see also the derivative signal from 86 of FIGS. 11
and 12 in this connection.

[0088] In the alternative, referring to FIG. 10, each single
characteristic index element 60 can be processed before being
sequenced and transferred to the motion profile. In FIG. 10
several consecutive characteristic index elements 60a, 605,
60c¢ are illustrated, each comprising data stream properties
78a, . . ., 78n, each or which representing an agglomerated
and projected line of a single image frame, see also FIGS. 6
and 7. Through integration over a plurality of agglomerated
data stream properties 78, a characteristic index element 607
can be obtained having a continuous or quasi-continuous
wave form.

[0089] Further, an integral transformation, especially a
Fourier transformation can be applied to each characteristic
index element 60a, 605, 60c, the transformation denoted by
804, 805, 80c. Thus, each characteristic index element 60 can
be replaced or even supplemented by a magnitude range
thereof. In this way, a frequency domain based representation
rather that a motion based representation is enabled. The
processed signals originating from characteristic index ele-
ments can be sequenced over time so as to obtain a magnitude
range of interest 84. A magnitude axis 82 indicates the fre-
quencies underlying the representation. Basically, this
approach aims at a detection of the desired vital signals based
on qualitative wave forms non-indicative of quantitative
motion information.

[0090] By applying the integral transformation 80, image
properties (though captured at the same point in time) are
scanned for prominent correlations or frequencies. It could be
recognized that also these prominent entities undergo a pul-
sation over time when the transformed characteristic index
elements 60 are being sequenced. Again, applying edge
detection measures, a derivative signal form 86 can be
obtained highly-indicative of the desired vital signal. The
scale 88 of FIG. 10 is considered qualitative in that it is not
intended to extract quantitative motion information from the
derivative signal form 86 obtained by applying an integral
transformation to the characteristic index elements 60. Even-
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tually, whether the characteristic index elements 60 are fur-
ther processed or not, the highly-indicative derivative signal
form 86 can be obtained.

[0091] FIG. 11 shows an illustration of a further exemplary
derivative signal form 86. Though the pulsating signal is
somehow unsteady in amplitude, the underlying frequency
can be obtained by known methods without major efforts.
Thus, the desired vital signal, e.g. the respiratory rate of a
patient to be monitored, can be extracted from the initial data
stream in an unobtrusive manner even under poor ambient
conditions.

[0092] In case the derivative signal form 86 of FIG. 11 is
obtained by sequencing the characteristic index elements 60
without converting motion related signals to frequency band
related signals, the scale 88 even can be considered a quanti-
tative scale, either showing absolute or relative position infor-
mation or, in general, motion information. In this way, even
amplitudes, e.g. representing the amount of chest motion, can
be detected.

[0093] Also FIG. 12 represents an exemplary derivative
signal form 86« obtained through data monitoring and pro-
cessing. In contrast to FIG. 11, the derivative signal form 864
still contains huge remaining disturbing components. This
occurs in particular, when the desired object motion is over-
laid by considerably disturbing motion, e.g. the object turning
in bed, or even global motion ofacamera. In that case, a signal
decomposition based on reference motion patterns can be
envisaged. To this end, reference objects can be monitored in
addition to the main objects of interest, see also the reference
portion 50 in FIG. 4. Processing reference portion image
frames results in reference signals, referred to as remaining
disturbing signal components 87. These components can be,
s0 to say, subtracted from the derivative signal form 86a
arriving at a genuine motion component 90. In FIG. 12, a
global motion indicative remaining disturbing signal compo-
nent 87a and a disturbing object motion indicative remaining
disturbing signal component 875 are considered and illus-
trated by respective reference portions 50¢, 50. Eventually,
the frequency underlying the pulsation of the genuine motion
component 90 can be detected, for instance by detecting
extreme values thereof, as indicated by reference numeral 92.
[0094] As mentioned above the detection of respiration
information is based on detecting subtle respiration motion of
a body portion of the subject (generally a person, but also an
animal) that shows motion caused by respiration, in particular
of the chest and/or belly area. The best locations typically
contain edge information (for reliable motion estimation) and
move due to breathing which typically implies they are con-
nected to the chest or abdominal region (but this can be a
blanket covering a neonate, or a shoulder, or a clear detail on
the sweater of an adult). Less likely areas are limbs which
tend to move independently from the respiratory rate, or parts
of the bedding not in mechanical contact with the chest or
belly region. However, the known method and device may not
sufficiently discriminate desired respiratory signals from
noise.

[0095] The present invention proposes the simple and low
cost device and method to robustly differentiate a noisy signal
from shallow respiratory signals for camera-based vital signs
monitoring. The proposed device and method proposed here
focuses on the raw input values that are used to build the
reconstructed signal rather than on the reconstructed signal
and observes the amount of direction changes measured per
unit of time to discriminate between a signal and absence of a
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signal. The present invention is based on the observation of
these raw input values (i.e. the projections or signals 74, 76 as
shown in FIGS. 8 and 9), which revealed that the number of
direction (sign) changes in a (noisy) static scene is much
higher than when the scene contains breathing motion.

[0096] FIG.13 shows aschematic diagram of an exemplary
embodiment of a device 118 for obtaining a vital sign of a
subject 10 according to the present invention. This embodi-
ment comprises an imaging unit 122, in particular a camera,
for remotely detecting electromagnetic radiation 20 emitted
or reflected from the subject 10. An interface 124 is provided
for receiving a set of image frames 126 of the subject 10
provided by the imaging unit 122. An analysis unit 128 is
provided for determining the amount of direction changes
and/or the time distances between direction changes within a
region of interest in a subset of image frames comprising a
number of image frames of said set 26' of image frames, a
direction change indicating a change of the direction of
motion appearing within said region of interest. An evaluation
unit 132 is provided for determining if said region of interest
within said subset of image frames comprises a vital sign
information and/or noise by use of the determined amount of
direction changes and/or the time distances for said subset of
image frames provided as output information 130 from said
analysis unit 128. The result 134 of said determination is
provided as output from said evaluation unit 132. Finally, a
processor 136 is provided for determining the desired vital
sign of the subject from said region of interest within said
subset of image frames if it is determined that said region of
interest within said subset of image frames comprises a vital
sign information.

[0097] It shall be noted that the imaging unit 122 may also
be an external unit not being part of the device, and the set of
image frames 126 may also be obtained in advance and stored
in a storage unit. Further, the elements 124, 128, 132 and 136
may be implemented by one or more processing units, e.g. a
common computer.

[0098] Thus, in the proposed camera-based respiration
monitoring device, acamerais used to look at the subject to be
measured. In particular, the chest/belly area should be in the
field of view. Before starting measurement, a region of inter-
est (RO]) is preferably selected in the chest/belly area manu-
ally or automatically. For this purpose an optional ROI selec-
tion unit 140 is provided, e.g. for selecting the region of
interest within said subset of image frames. The subtle respi-
ration motion in the RO is then continuously measured and
analysed to derive the desired vital sign, in particular a respi-
ratory signal.

[0099] A direction change thus represents a change of
motion direction 72 of an indicative edge 76 for each of
projection (=vertical index elements 60a . . . 60%), and the
time distance between direction changes thus is the time
distance between moments when the motion vector 72
changes its direction for each indicative edge 76 at each
projection 60a . . . 607

[0100] FIG. 14 shows a diagram illustrating the calculation
of one value from two stored projection profiles. The sign of
the projection indicates the direction of the raw signal. In an
embodiment the proposed device measures the amount of the
observed direction changes in the raw input stream, compares
it with a threshold to differentiate between a respiratory signal
and noise, and makes a decision, whether a respiratory signal
is present.
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[0101] The two (vertical) curves K1, K2 represent the pro-
jections of a video frame at time T and at time T-A (typically
e.g. 0.2 seconds). The difference (in the vertical direction) of
the peaks of these two projections K1, K2 is used to build the
respiratory signal (via integration). According to the present
invention the number of changes (per unit of time) (and/or the
time difference between the changes) of the vertical direction
in which the peak moves is observed. For regular breathing
(and a decent camera that introduces no compression arti-
facts) the number of direction changes will be limited. When
no breathing activity is present, the noise in the image will
also create projection profiles, but they will change direction
more often which will be recognized and distinguished from
regular breathing according to the present invention.

[0102] In a preferred embodiment of the proposed device
two parameters are used: the allowed number of direction
changes per unit of time (differentiation of shallow breathing
from noise) and the time window before making a decision
regarding the presence of the respiratory signal (latency for
decision making).

[0103] In another embodiment of the proposed device the
time distance between “zero-crossing” (corresponding to
changes of direction) of the raw signal is measured continu-
ously. If the distance between such changes is too short for
several consecutive zero-crossings, then it is determined that
the breathing signal is absent (e.g. the patient is holding his
breath) and the measured signal contains only noise, or the
noise signal dominates the extracted respiratory signal, and
therefore a reliable measurement of breathing is not possible.
The advantage of this embodiment is its very low latency in
detection of a “no breathing signal” moment. Thus, in this
embodiment the evaluation unit 132 is preferably configured
to determine if the determined amount of direction changes is
lower than a predetermined direction change threshold indi-
cating that said region of interest within said subset of image
frames comprises a vital sign information.

[0104] Yet another embodiment of the proposed device
makes use of the fact that the respiratory motion of a chest or
belly would cause changes of the directions in both horizontal
and vertical projections at the same moments of time, while
noise, due to its random nature, will results in misaligned
changes of direction in horizontal and vertical projections.
Hence, in this embodiment said analysis unit 128 is prefer-
ably configured to determine two projection profiles in two
predetermined orthogonal directions from said subset of
image frames and for determining said amount of direction
changes from said projection profiles. Preferably, said evalu-
ation unit 132 is configured to decide that said region of
interest of said subset of image frames comprises a vital sign
information if direction changes appear at substantially the
same moments in time in both projection profiles.

[0105] The above described embodiments are aiming at
detection of an absence of a respiratory signal within a region
of interest, which assumes that the ROIs around chest or belly
of a person are already (pre-)defined. Considering the
example of two ROIs, one ROI (ROI 1) of the chest area
providing a respiration signal and another ROI (ROI 2) not
containing any part of the person providing noise only. The
number of “zero-crossings” or changes of directions in ROI1 2
will be much larger, than in ROI 1 (although amplitudes of
projections might be similar). In fact, if an image contains
only one ROT around chest and/or belly, then only small parts
in horizontal and vertical projections (which correspond to
ROI) will contain small number of direction changes, while
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all the rest parts of projections (corresponding to noise) will
have large number of direction changes.

[0106] This observation is used in further embodiments for
fine tuning of the 2D ROT around the chest/belly or even for
fully automatic ROI detection. For instance, in an embodi-
ment the following steps are carried out (e.g. by the ROI
selection unit 140):

[0107] The horizontal and vertical 1D projections are
divided into small parts; the lengths of those parts depend on
the required granularity of ROI size.

[0108] Within each part of both projections, the number of
direction changes is calculated.

[0109] The adjacent parts with the smallest number of
direction changes are selected.

[0110] The cross-section of those selected parts of horizon-
tal and vertical projections will represent ROI with respira-
tory motion.

[0111] Inthe above explained example of two ROIs (ROI 1
and ROI 2) the part of the vertical projection, which corre-
sponds to ROI 2, will have a much larger number of direction
changes than the part corresponding to ROI 1.

[0112] The above embodiment can be extended further to
cover the scenarios when several subjects (monitored
patients) are present in the image, and vital signs should be
detected and measured for each of present subjects separately.
In this case, the above embodiment is extended with the
following steps:

[0113] Detectall parts in horizontal and vertical projections
with number of direction changes below a certain threshold.
[0114] Define the pairs of parts in horizontal and vertical
projections with equal number of direction changes.

[0115] The cross-sections of each of the pairs of parts in
horizontal and vertical projections will represent separate
ROI around different subject in the scene.

[0116] The evaluation unit 132 is configured in an embodi-
ment to decide that said region of interest of said subset of
image frames comprises a vital sign information if direction
changes appear at substantially the same moments in time in
both projection profiles. In another embodiment the evalua-
tion unit 132 is configured to determine if a number of deter-
mined consecutive time distances between direction changes
are above a predetermined time distance threshold indicating
that said region of interest within said subset of image frames
comprises a vital sign information.

[0117] In still another embodiment the device optionally
comprises a control unit 142 for controlling the number of
image frames of said subset of image frames used for deter-
mining the amount of direction changes, the predetermined
direction change threshold and/or the region of interest within
said image frames.

[0118] Generally, the present invention can be used for
deriving different kinds of vital signs. Preferably, said pro-
cessor 136 is configured to determine a respiratory informa-
tion of the subject from said region of interest within said
subset of image frames.

[0119] Further, in an embodiment the device comprises a
radiation source, in particular a light source, for directing
electromagnetic radiation to the subject, to improve the illu-
mination conditions and to improve the quality of the derived
vital sign(s).

[0120] By way of example, the present invention can be
applied in the field of health care, e.g. unobtrusive remote
patient monitoring, neonate monitoring, general surveil-
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lances, security monitoring and so-called lifestyle environ-
ments, such as fitness equipment, or the like.

[0121] While the invention has been illustrated and
described in detail in the drawings and foregoing description,
such illustration and description are to be considered illustra-
tive 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.

[0122] 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.
[0123] A computer program may be stored/distributed on a
suitable non-transitory 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.

[0124] Furthermore, the different embodiments can take
the form of a computer program product accessible from a
computer usable or computer readable medium providing
program code for use by or in connection with a computer or
any device or system that executes instructions. For the pur-
poses of this disclosure, a computer usable or computer read-
able medium can generally be any tangible device or appara-
tus that can contain, store, communicate, propagate, or
transport the program for use by or in connection with the
instruction execution device.

[0125] Inso far as embodiments of the disclosure have been
described as being implemented, at least in part, by software-
controlled data processing devices, it will be appreciated that
the non-transitory machine-readable medium carrying such
software, such as an optical disk, a magnetic disk, semicon-
ductor memory or the like, is also considered to represent an
embodiment of the present disclosure.

[0126] The computer usable or computer readable medium
can be, for example, without limitation, an electronic, mag-
netic, optical, electromagnetic, infrared, or semiconductor
system, or a propagation medium. Non-limiting examples of
a computer readable medium include a semiconductor or
solid state memory, magnetic tape, a removable computer
diskette, a random access memory (RAM), a read-only
memory (ROM), a rigid magnetic disk, and an optical disk.
Optical disks may include compact disk-read only memory
(CD-ROM), compact disk-read/write (CD-R/W), and DVD.
[0127] Further, a computer usable or computer readable
medium may contain or store a computer readable or usable
program code such that when the computer readable or usable
program code is executed on a computer, the execution of this
computer readable or usable program code causes the com-
puter to transmit another computer readable or usable pro-
gram code over a communications link. This communications
link may use a medium that is, for example, without limita-
tion, physical or wireless.

[0128] A dataprocessing system or device suitable for stor-
ing and/or executing computer readable or computer usable
program code will include one or more processors coupled
directly or indirectly to memory elements through a commu-
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nications fabric, such as a system bus. The memory elements
may include local memory employed during actual execution
of the program code, bulk storage, and cache memories,
which provide temporary storage of at least some computer
readable or computer usable program code to reduce the
number of times code may be retrieved from bulk storage
during execution of the code.

[0129] Input/output, or /O devices, can be coupled to the
system either directly or through intervening I/O controllers.
These devices may include, for example, without limitation,
keyboards, touch screen displays, and pointing devices. Dif-
ferent communications adapters may also be coupled to the
system to enable the data processing system to become
coupled to other data processing systems, remote printers, or
storage devices through intervening private or public net-
works. Non-limiting examples are modems and network
adapters and are just a few of the currently available types of
communications adapters.

[0130] The description of the different illustrative embodi-
ments has been presented for purposes of illustration and
description and is not intended to be exhaustive or limited to
the embodiments in the form disclosed. Many modifications
and variations will be apparent to those of ordinary skill in the
art. Further, different illustrative embodiments may provide
different advantages as compared to other illustrative
embodiments. The embodiment or embodiments selected are
chosen and described in order to best explain the principles of
the embodiments, the practical application, and to enable
others of ordinary skill in the art to understand the disclosure
for various embodiments with various modifications as are
suited to the particular use contemplated. 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.

1. A device for obtaining a vital sign of a subject, compris-
ing:

an interface that receives a set of image frames of a subject,

an analysis unit that determines the amount of direction
changes and/or the time distances between direction
changes within a region of interest in a subset of image
frames comprising a number of image frames of said set,
adirection change indicating a change ofthe direction of
motion appearing within said region of interest,

an evaluation unit that determines if said region of interest
within said subset ofimage frames comprises a vital sign
information and/or noise by use of the determined
amount of direction changes and/or the time distances
for said subset of image frames, and

a processor that determines the desired vital sign of the
subject from said region of interest within said subset of
image frames if it is determined that said region of
interest within said subset of image frames comprises a
vital sign information.

2. The device as claimed in claim 1,

wherein said evaluation unit is configured to determine if
the determined amount of direction changes is lower
than a predetermined direction change threshold indi-
cating that said region of interest within said subset of
image frames comprises a vital sign information.

3. The device as claimed in claim 1,

wherein said analysis unit is configured to determine a
projection profile in a predetermined direction from said
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subset of image frames and for determining said amount
of direction changes from said projection profile.

4. The device as claimed in claim 1,

wherein said analysis unit is configured to determine two
projection profiles in two predetermined orthogonal
directions from said subset of image frames and for
determining said amount of direction changes from said
projection profiles.

5. The device as claimed in claim 4,

wherein said evaluation unit is configured to decide that
said region of interest of said subset of image frames
comprises a vital sign information if direction changes
appear at substantially the same moments in time in both
projection profiles.

6. The device as claimed in claim 1,

further comprising a control unit that controls the number
of image frames of said subset of image frames used for
determining the amount of direction changes, the prede-
termined direction change threshold and/or the region of
interest within said image frames.

7. The device as claimed in claim 1,

wherein said evaluation unit is configured to determineifa
mumber of determined consecutive time distances
between direction changes are above a predetermined
time distance threshold indicating that said region of
interest within said subset of image frames comprises a
vital sign information.

8. The device as claimed in claim 1,

further comprising an ROI selection unit that selects the
region of interest within said subset of image frames by

determining two projection profiles in two predetermined
orthogonal directions from said subset of image frames,

dividing said projection profiles into projection areas,

determining the amount of direction changes and/or the
time distances between direction changes within said
projection areas,

selecting the two or more adjacent projection areas having
the smallest numbers of direction changes and/or the
largest time distances between direction changes, said
selected projection arcas representing the region of
interest.

9. The device as claimed in claim 8,

wherein said ROI selection unit is configured to

select projection areas having an amount of direction
changes below a first projection area threshold and/or
time distances above a second projection area threshold,

select, among said projection areas, pairs of projection
areas in both projection profiles having a substantially
equal amount of direction changes and/or substantially
equal time distances between direction changes, said
pairs of projection areas defining separate region of
interests.

10. The device as claimed in claim 1,

wherein said processor is configured to determine a respi-
ratory information of the subject from said region of
interest within said subset of image frames.

11. The device as claimed in claim 1,

further comprising an imaging unit, in particular a camera,
that remotely detects electromagnetic radiation emitted
or reflected from the subject.

12. The device as claimed in claim 1,

further comprising a radiation source, in particular a light
source, that directs electromagnetic radiation to the sub-
ject.
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13. A method for obtaining a vital sign of a subject, com-
prising:

receiving a set of image frames of a subject,

determining the amount of direction changes and/or the
time distances between direction changes within a
region of interest in a subset of image frames comprising
anumber of image frames of said set, a direction change
indicating a change of the direction of motion appearing
within said region of interest,

determining if said region of interest within said subset of
image frames comprises a vital sign information and/or
noise by use of the determined amount of direction
changes and/or the time distances for said subset of
image frames, and

determining the desired vital sign of the subject from said
region of interest within said subset of image frames ifit
is determined that said region of interest within said
subset of image frames comprises a vital sign informa-
tion.

14. A 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.
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15. A device for obtaining a respiratory information of a
subject, comprising:

an interface that receives image frames of a subject,

an analysis unit that determines the amount of direction
changes and/or the time distances between direction
changes within a region of interest in a subset of image
frames comprising a number of said received image
frames, a direction change indicating a change of the
direction of motion appearing within said region of
interest,

an evaluation unit that determines if said region of interest
within said subset of image frames comprises a respira-
tory information and/or noise by use of the determined
amount of direction changes and/or the time distances
for said subset of image frames, and

a processor that determines the desired respiratory infor-
mation of the subject from said region of interest within
said subset of image frames if it is determined that said
region of interest within said subset of image frames
comprises a respiratory information.

16. The device as claimed in claim 15,

wherein said respiratory information is the respiration rate
of the subject.
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