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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to a device and a
corresponding method for detecting vital sign information
ofasubject. The presentinvention is in particular directed
to a remote measurement of a respiration rate or a pulse
rate of a subject.

BACKGROUND OF THE INVENTION

[0002] Vital signs of a person, for example the respi-
ration rate or the pulse rate (sometimes also called heart
rate), serve as indicators for the current state of the per-
son and as predictions of serious medical events. For
this reason, vital signs are extensively monitored in in-
patient and outpatient care settings, at home or in further
health, leisure and fitness settings.

[0003] Camera-based monitoring of the vital signs for
example the respiration rate or the pulse rate is a known
technique for fully contactless measuring the vital signs
of a person. Since the subject of interest, i.e. the person
to be measured can be located freely in the field of view
of the camera, the relevant area from which the respec-
tive vital sign information should be acquired has to be
defined as the input for the expectation of the respective
signals. Further, cameras provide 2D information, which
allows for a multi-spot and large area measurement, and
often contains additional context information. Unlike with
contact sensors which rely on the correct placement on
the relevant measurement point/area, the region of inter-
est (ROI) used to measure the vital sign, e.g. a respiratory
signal or a pulse rate signal, has to be determined from
the actual image.

[0004] In most applications for contactless vital sign
measurements, the region of interest is selected manu-
ally or the used cameraiis directed to the region of interest
in advance, however, a movement of the subject leads
to incorrect measurements and an impractical use of the
system. Therefore, an automatic detection of the region
of interest is desired to improve the camera-based mon-
itoring of the vital sign information.

[0005] Conventional methods to determine the region
of interest for respiration rate or heart rate detection on
the basis of contour detection such as face detection are
e.g. disclosed in US 2009/0141124 A1. The disadvan-
tage of this method is that the region of interest cannot
be detected reliable, if the contour, i.e. the face is partially
or fully occluded or hidden when the respective portion
of the subject to be measured is covered by a blanket,
which is a typical case in hospitals where a monitoring
of the respiration rate and pulse rate is critical.

[0006] Other methods which are based on a shape
analysis, such as chest/thorax detection, for the detection
of the region of interest are limited by the position of the
subject within the field of view or by the worn clothing so
that those detection methods are less reliable.
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[0007] A method for identifying a region of interest for
respiration monitoring is for example known from EP
0919184 A1, whereas the region of interest is determined
on the basis of changed portions between successive
images captured from the field of view, wherein the
changes between successive images can be based on
disturbance signals, which do not refer to vital signs.
Hence, the method known from this document is less
reliable.

[0008] A further method for monitoring the respiration
of a subject is known from US 7431700 B2, wherein a
time based change in the image data is analyzed and a
periodic appearance is detected as respiration, however,
since all time based changes in the whole field of view
are considered and no region of interest is detected, the
presence of disturbing signals can lead to incorrect
measurements of the respiration rate. Hence, the method
disclosed in this document is less reliable and has an
increased technical effort.

[0009] Still further, WO 2014/131850 A1 discloses an
apparatus for determining vital sign information from a
subject, comprising a detection unit for detecting radia-
tion from a field of view and for determining characteristic
parameter including vital sign information of the subject
from different areas of the field of view, a frequency anal-
ysis unit for determining a spectral parameter of the char-
acteristic parameter derived from the different areas, a
selection unit for selecting at least one of the areas of
the field of view on the basis of the spectral parameter,
and a calculation unit for calculating the vital sign infor-
mation on the basis of the characteristic parameter from
the at least one selected area.

[0010] The disadvantage of some of the known meth-
ods to detect a region of interest for remotely detection
vital sign information from a subject is that the whole im-
age detected from the field of view is used to detect the
vital sign information so that these methods are suscep-
tible to disturbance signals in the field of view and to
movements of the subject within the field of view so that
the known methods for determining vital signs from the
subjectare lessreliable. Further, in case of measurement
of respiratory information, in the absence of a respiratory
signal (e.g. due to apnea moments) the ROI would not
be detectable, or would be lost. Thus, reliable monitoring
of vital signs of a patient with apnea is not possible. Still
further, after motion of a body, the previously selected
ROl is not optimal or valid. Therefore, a new ROI should
be re-initialized, which might require a significant amount
of time due to the analysis of a temporal vital signal.

SUMMARY OF THE INVENTION

[0011] Itis an object of the presentinvention to provide
an improved apparatus and a corresponding method for
detecting vital sign information of a subject, where these
are less susceptible to disturbing signals, movements of
the subject to be measured or provide a higher respon-
siveness, accuracy or reliability.
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[0012] According to one aspect of the present inven-
tion, a device for determining vital sign information of a
subject is provided, comprising:

- aninput unit for receiving image data of the subject,
saidimage dataincluding a sequence ofimages over
time,

- an ROl selection unit for selecting an initial region of
interest, ROI, within an image of the sequence of
images, said initial ROl comprising a body part of
the subject,

- afeature selection unitfor selecting one or more spa-
tial features within the initial ROI,

- a motion signal extraction unit for extracting from
said image data the direction and/or amplitude of
motion of the body part related to a desired vital sign
of the subject,

- adetection unit for detecting one or more spatial fea-
tures of said selected spatial features, whose motion
is not related to the desired vital sign of the subject,
based on the extracted direction and/or amplitude of
motion of the body part,

- atracking unitfor tracking the initial ROI by detecting
changes of the position of said one or more detected
spatial features and by shifting the position of the
initial ROl based on the detected changes to obtain
a final ROI, and

- avital signs extraction unit for extracting the desired
vital sign from the final ROI within images of said
sequence of images.

[0013] According to another aspect of the present in-
vention, a corresponding method for determining vital
sign information of a subject is provided.

[0014] 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 method disclosed herein when said com-
puter 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 dis-
closed herein to be performed.

[0015] Preferred embodiments of the invention are de-
fined in the dependent claims. It shall be understood that
the claimed methods, processor, computer program and
medium have similar and/or identical preferred embodi-
ments as the claimed device and as defined in the de-
pendent claims.

[0016] The present invention is based on the idea to
improve the device and method described in the above
mentioned WO 2014/131850 A1 by using the strengths
of this device and method by additionally selecting and
tracking of spatial features of a body part of the subject
with an ROI selected beforehand. This provides for an
improvement of the accuracy and SNR of the extracted
vital signs and for a fast adaptation and tracking of the
ROLI.
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[0017] The known device and method for automatic
detection of ROI for measurement of vital sign informa-
tion, in particular respiratory signals, is based on a tem-
poral analysis of spatial blocks and selection of spatial
areas, which produce temporal signal with characteris-
tics (amplitude, periodicity), which satisfy the predefined
description of an expected vital sign signal, such as a
respiratory signal or pulse-induced motion. Such ap-
proach is very efficient for detection of only those areas,
which produce strong vital sign signal. For instance, de-
tection of the ROI based on selection of spatial blocks
with the strongest respiratory motion significantly im-
proves the quality of the extract signal, compared to
measurement of respiratory signal from a ROI selected
based on other criteria.

[0018] This approach is improved by tracking the ROI
for extraction of a vital sign by selecting spatial features
(also called feature points) within a pre-selected spatial
area, i.e. within an initial ROI, and applying motion de-
tection for detecting motion of one or more of said spatial
features which is not influenced by vital signs unrelated
motion of the body part, i.e. where the motion of the spa-
tial features is not caused by vital signs related motion,
such as motion of the chest caused by respiration or mo-
tion of a head caused by heartbeat. Motion estimation or
pattern matching techniques may then be used to adapt
the position of the (initial) ROI based on the motion of
the detected spatial features, which is not caused by the
motion of the body part related to the vital signs. Thus,
a new ROI (called final ROI) is obtained through this
tracking, which tracking of the ROI can be very fast and
accurate. Further, this allows detection of the absence
of a vital signs signal (e.g. an apnea moment) from a
stable ROI.

[0019] In other words, according to the present inven-
tion detection and tracking of the ROI are based on a
combined analysis of the measured vital sign and on spa-
tial features invariant to the measured vital sign. Spatial
features inside the initial ROI, which are not affected by
the vital sign, are used for this purpose. For instance, if
there is a lateral motion of a head due to heartbeat, the
distances between eyes or other face features may be
used as that spatial feature in one exemplary embodi-
ment.

[0020] In a preferred embodiment the device further
comprises an ROI re-initialization unit for re-initializing
the final ROI as new initial ROIl. Hence, the proposed
method for ROI detection and tracking can be continu-
ously and iteratively performed in order to continuously
(or regularly) monitor and track movements of the ROI.
[0021] Inanotherembodimentsaid tracking unitis con-
figured to use as final ROI the ROl obtained from tracking
of the initial ROI after the position of the one or more
spatial feature has become stable over several image
frames. In this way the vital signs extracted from the final
ROI will be more accurate and reliable.

[0022] In another embodiment said feature selection
unit is configured to select one or more spatial features
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within the initial ROI, which are invariant, preferably most
invariant, to motion of a subject’s body part related to a
desired vital sign of the subject. This will make it more
easy and precise to distinguish movements reflecting the
desired vital sign from movements which have nothing
to do with the vital sign and are e.g. caused by motion of
the patient.

[0023] In a preferred implementation the motion of a
subject’s body part related to a desired vital sign of the
subject is breathing motion and the vital sign information
is respiratory information. In another preferred imple-
mentation the motion of a subject’s body part related to
a desired vital sign of the subject is heartbeat-induced
motion and the vital sign information is pulse rate infor-
mation. Breathing motion can e.g. be detected from chest
or belly movements, and heartbeat motion can e.g. be
detected from movements of left chest or even of the
head (as currently e.g. is described at http://newsoffice.
mit.edu/2013/seeing-the-human-pulse-0620).

[0024] Preferably, in such implementations said fea-
ture selection unit is configured to select one or more
spatial features within the initial ROI, which are invariant,
in particular most invariant, to breathing motion or heart-
beat motion, in particular spatial features showing edges
or lines in an image within the initial ROl arranged along
the main direction of said breathing motion or heartbeat
motion within the initial ROI. The main direction of said
breathing motion or heartbeat motion can e.g. be deter-
mined by the motion signal extraction unit. For instance,
after applying a motion estimation algorithm to pixels
within an initial ROI, optical flow or/and motion vectors
are analyzed. Based on the analysis of the obtained mo-
tion vectors, the main direction, which correlated the most
with the vital sign signal, is defined. For instance, in case
of respiratory signal extraction from a person sitting in
front of a camera, respiratory motion will be correlated
the most with vertical motion vectors, while horizontal
vectors, will not correspond to respiratory motion.
[0025] Advantageously, said detection unit is config-
ured to detect one or more spatial features of said se-
lected spatial features, whose motion is not related to the
desired vital sign of the subject, by detecting changes of
the position of said selected spatial features within the
initial ROl and the extracted direction and/or amplitude
of motion of a subject’'s body part related to a desired
vital sign of the subject. Preferably, changes of distances
between selected spatial features within the initial ROI,
the direction of changes of the position of selected spatial
features within the initial ROl and/or the deviation of
changes of the position of selected spatial features within
the initial ROl from the motion of a subject’'s body part
related to a desired vital sign of the subject are analyzed.
This provides a simple but effective way for detecting
such spatial features.

[0026] Inanembodimentsaid ROl selection unitis con-
figured to select the initial ROl within an image by dividing
the image into spatial blocks, extracting a vital sign from
a plurality of said spatial blocks, clustering of two or more
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adjacent spatial blocks, from which the strongest vital
signs are extracted, and selecting said clustered spatial
blocks as initial ROI. This provides an optimal initial ROI.
[0027] In afurther embodiment said ROI selection unit
is configured to select the initial ROI from a previously
obtained final ROl by extracting a vital sign from a plurality
of spatial blocks adjacent to the obtained final ROI, clus-
tering of two or more adjacent spatial blocks, from which
the strongest vital signs are extracted, and selecting said
clustered spatial blocks as new initial ROI. This improves
the quality of the initial ROL.

[0028] Preferably, said ROl selection unit is configured
to select the initial ROI from a previously obtained final
ROI if the reliability or quality of the vital sign from the
final ROI drops below a predetermined threshold or by
predetermined amount. Thus, another iteration of the
proposed method for obtaining a new final ROl is per-
formed to improve the reliability or quality of the vital sign
derived from the previous final ROI.

[0029] In another embodiment said motion detection
unit is configured to detect if the initial ROl is at least
partly occluded and said vital signs extraction unit is con-
figured to extract the desired vital sign from non-occluded
parts of the initial ROI. This also improves the accuracy
of the extracted vital sign.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiments described hereinafter. In the following draw-
ings

Fig. 1 shows a schematic illustration of a general
layout of a system and device for determining vital
sign information of a subject according to the present
invention,

Fig. 2 shows a schematic illustration of a subject’s
motion indicative of exemplary vital sign information,
Fig. 3 shows atiming diagram of an alternating signal
derived from the subject corresponding to the vital
sign information,

Fig. 4 shows a flow chart of an embodiment of the
method according to the present invention, and
Figs. 5a, 5b, and 5¢c show a schematic image se-
quence for illustrating the steps of the method ac-
cording to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0031] Fig. 1 shows a schematic diagram of system 1
and a device 10 for determining vital sign information of
a subject 100. The subject 2 in this example is a patient
lying in a bed 3, e.g. in a hospital or other healthcare
facility, but may also be a neonate or premature infant,
e.g. lying in an incubator, or person at home or in a dif-
ferent environment. Besides the device 10 the system 1
generally comprises an imaging unit 20, such as a cam-
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era, for acquiring image data of the subject 2, said image
data including a sequence of images over time.

[0032] Theimage frames captured by the imaging unit
20 may particularly correspond to a video sequence cap-
tured by means of an analog or digital photosensor, e.g.
in a (digital) camera. Such a camera usually includes a
photosensor, such as a CMOS or CCD sensor, which
may also operate in a specific spectral range (visible, IR)
or provide information for different spectral ranges. The
camera may provide an analog or digital signal.

[0033] The device 10 comprises an input unit 11 for
receiving the image data of the subject 2, either directly
from the imaging unit 20 or from a storage, in whichimage
data acquired earlier have been stored or buffered.
[0034] In an ROI selection unit 12 an initial region of
interest (ROI) is selected within animage included in said
image data. This can be done in different ways, e.g. man-
ually (via an interface) by the user or automatically, e.g.
based on one of the known methods mentioned above,
such as the method disclosed in WO 2014/131850 A1.
[0035] A feature selection unit 13 selects one or more
spatial features of a body part within the initial ROI. A
spatial feature is generally a combination of neighboring
pixels, which is distinctive from other combinations of
neighboring pixels in the vicinity, and which stays distinc-
tive even after scaling or motion of a pixel area. The spa-
tial features are preferably easily identifiable features or
feature points shown within the initial ROI, which can be
tracked through the images of the image data. Examples
of spatial features are corners, edges or lines (e.g. of a
pattern printed onto the subject’s clothes or the blanket)
or anatomic features such as eyes or nose.

[0036] A motion signal extraction unit 14 is provided
for extracting from said image data within the initial ROI
the direction and/or amplitude (or amplitude range) of
motion of a subject’s body part related to a desired vital
sign of the subject. For instance, if breathing motion of
the chest area 4 of the subject 2 shall be monitored, the
direction and/or amplitude of this breathing motion is de-
termined, e.g. by use of pattern recognition or other im-
age processing means. In case of breathing motion most-
ly vertical and horizontal breathing motion components
may be determined. In other embodiments the heartbeat-
related motion of the chest, carotid or head may be de-
termined. In case a person is sitting in front of a camera,
heartbeat would mostly be associated with motion of a
head along vertical axis. That means that any (combina-
tion of) spatial feature which is invariant to vertical motion
can be selected. For instance, a distance between eyes
will not change during vertical motion of a head, but will
change during head rotation.

[0037] Further, a detection unit 15 is provided for de-
tecting one or more spatial features of said selected spa-
tial features, whose motion is not related to the desired
vital sign of the subject. Hence, it is distinguished be-
tween motion of spatial features which is related to the
desired vital sign (e.g. movements of the chest caused
by breathing or heartbeat, such as lifting and lowering of
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the chest wall and the abdominal wall due to breathing)
and which is not related to the desired vital sign (e.g.
movements of the chest e.g. in lateral or rotational direc-
tion due to motion of the patient, such as rolling or shifting
of the whole body). Preferred embodiments for imple-
menting the function of the detection unit will be explained
below.

[0038] A tracking unit 16 is provided for tracking the
initial ROl based on changes of the position of said one
or more detected spatial features within the initial ROI,
to obtain a final ROI. In other words, the spatial features
with are unrelated with the desired vital sign and whose
position is not influenced by the motion related with the
desired vital sign (such as heartbeat motion or breathing
motion) are used to determine if - over time - a motion of
the body part (or even the whole body) of the subject
appears which is not caused by a motion related with the
desired vital sign. This information is then used to adapt
the position of the initial ROl accordingly, i.e. to shift the
initial ROI according to the detected motion (which is not
related to the desired vital sign) to a new position, said
shifted ROI representing the final ROL.

[0039] Finally, in a vital signs extraction unit 17 the de-
sired vital sign, e.g. respiratory information, such as res-
piration rate, and/or heartbeat information, such as pulse
rate, is extracted from the final ROI. The vital sign is par-
ticularly derived from the motion of the body part within
the final ROI (or within the ROI as continuously tracked
in the above described way), e.g. by determining the fre-
quency of lifting and lowering of the chest wall and/or the
abdominal wall caused by breathing or by determining
the frequency of tiny head movements (up and down)
caused by heartbeat.

[0040] The extracted vital sign can then either be fur-
ther processed or issued, e.g. on a display of a patient
monitor, a central monitoring station (e.g.in a nurse
room), a handheld monitoring device (e.g. a smartphone
of a nurse or doctor), etc.

[0041] Preferably, the device 10 may further comprise
an ROl re-initialization unit 18, as indicated with broken
lines in Fig. 1, for re-initializing the final ROl as new initial
ROI. Hence, the monitoring and tracking of the ROI as
explained above may be iteratively carried out to further
improve the accuracy and reliability of the extracted vital
sign(s). Hence, after re-initialization of the initial ROI the
processing preferably continues with the selection of one
or more spatial features of a body part within the new
initial ROI as performed by the feature selection unit 13.
In an embodiment the same spatial features as used in
one or more previous iterations are used again so that
the processing may also continue with the step carried
out by the motion signal extraction unit 14 or the detection
unit 15.

[0042] Itshallbe notedthatone or more of the elements
of the device 1 can be implemented by dedicated hard-
ware, software or a combination thereof. For instance, in
an embodiment the elements are implemented by
processing means, such as a processor or computer,
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which are programmed accordingly.

[0043] Fig. 2 shows a schematic illustration of the sub-
jectforillustrating the remote measurement of respiratory
information, such as the respiration rate, of the subject
2. The subject 2 undergoes a characteristic motion of an
indicative portion 4 (such as the chest) due to the respi-
ration. When breathing, expansion and contraction of the
lungs causes slight motion of characteristic portions of
living beings, e.g. lifting and lowering of the chest 4. Also,
abdominal breathing can cause characteristic motion of
respective parts of the subject’s body. At least partially
periodic motion patterns included by physiological proc-
esses can occur in many living beings, particularly in hu-
man beings or animals.

[0044] Over time, as indicated by an arrow 6, the in-
dicative portion 4 is moved between a contracted posi-
tion, indicated by reference numerals 4a, 4c, and an ex-
tracted portion, indicated by 4b. Essentially, based on
this motion pattern, for instance the respiration rate or
respiration rate variability can be assessed by means of
pattern or edge detection in a captured image sequence.
While the indicative portion 4 is pulsating over time, other
non-indicative portions such as the head 5 remain sub-
stantially motionless (unless otherwise moved by the
subject 2), i.e. the non-indicative portions also undergo
diverse motion over time. However, these motions do not
correspond to the periodic pulsation of the chest 4, i.e.
are not related to the desired vital sign (respiration infor-
mation in this example) and shall be distinguished there
from.

[0045] Fig. 3 shows a time diagram of an alternating
signal S over time derived from the movement pattern
and/or from motion vectors of the ROl which can be for
example determined on the basis of a frame or an edge
detection. The alternating signal S in this particular ex-
ample corresponds to the movement of the chest 4 of
the subject 2 derived from a ROI with the sequence of
images of the image data. The alternating signal S shows
a characteristic variation corresponding to the movement
of the chest 4 i.e. the breathing rate of the subject 2. The
alternating signal S also shows a high-frequency noise
superimposed to the breathing rate. By use of a frequen-
cy analysis the frequency of the breathing motion, i.e.
the breathing rate, can be determined.

[0046] Fig. 4 shows a flow chart of a preferred embod-
iment of the method 100 according to the present inven-
tion. Figs. 5a, 5b, and 5c show a schematic image se-
quence for illustrating the steps of this embodiment of
the method 100.

[0047] In afirst step S10 an image 30 is divided into a
plurality of spatial blocks 32 as shown in Fig. 5a. In a
second step S12 a vital sign signal (e.g. respiratory mo-
tion) is extracted from a plurality or even each of the
blocks 32. In a third step S14 adjacent spatial blocks with
the strongest extracted signal (according to predefined
criteria such as amplitude, SNR, frequency, or a shape
of a signal) are clustered as shown in Fig. 5b, in which
the clustered spatial blocks 32a-32d are indicated rep-
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resenting an initial ROI 34.

[0048] In a fourth step S16 strong spatial features are
selected inside the initial ROl 34, which will be used for
tracking. Such strong spatial features may be edges of
the blanket in the direction of breathing motion, dynamic
range of pixels, orientation of the edge of a blanket, any
other features which are not changed by respiratory mo-
tion. In case of the edge of a blanket: the edge can move
with each respiratory motion, while its orientation would
not be changed by a respiratory motion, but by any other
body motion (e.g. rotation of a body).

[0049] In a fifth step S18 one or more vital signs are
extracted from the entire initial ROI 34, e.g. by detecting
motion of the chest caused by breathing of the subject 2
as explained above. Based on the extracted vital sign(s)
the main direction (e.g. mostly vertical or horizontal
breathing motion component) and the amplitude range
of the extracted vital sign signal are determined in a sixth
step S20. That can be done by analyzing the amplitude
of motion induced by a vital sign (respiration or pulse)
along all possible directions, and select the one direction,
which correlates the most with the vital signs motion.
[0050] In a seventh step S22 it is controlled whether
theinitial ROI 34 is moving, e.g. by analyzing the changes
of distances between spatial features (or feature points)
inside the initial ROI1 34, the direction of changes of spatial
features and/or the deviation of motion of spatial features
from the main characteristics of the extracted vital sign
signal.

[0051] Incase amotion ofthe initial ROl 34 as detected
in step S22, a motion estimation algorithm is started and
the spatial features detected inside the initial ROI 34 are
tracked in an eighth step S24. If the new position of the
spatial features becomes stable over several frames, ex-
traction of the vital signs signal, e.g. the respiratory signal,
from this new (final) ROl is started in a ninth step S26.
The position of the new (final) ROI 34’ is shown in Fig.
5c, illustrating that the patient has moved a bit to the right
side with respect to the bed so that also the initial ROl is
shifted by the same amount and to the same side.
[0052] Finally, in a tenth step S28 the spatial blocks
around the new location of the ROI are analyzed, e.g.
using the same approach as used in the third step S14,
and the new (final) ROl is re-initialized as new initial ROI.
The procedure may then be carried out iteratively, with
step S16 being the next step. Further, in a tenth step S30
the desired vital sign information can be derived from the
new (final) ROI.

[0053] A vital sign signal may be derived in the second
steps S12 as follows. First, movement patterns are de-
rived from a plurality or each of the image blocks 32 of
the image frame 30 and the alternating signals S are
determined from motion vectors determined from the
movement pattern of each of the image blocks 32 as
described above. The motion vectors may be determined
by pattern detection or edge detection within the different
image blocks 32. On the basis of the frequency analysis
performed e.g. by a frequency analysis unit, it is deter-
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mined whether the movement pattern of the differentim-
age blocks 32 corresponds to vital sign information or
whether the movement patterns are disturbance signals
or noise. The determination whether the movement pat-
terns include vital sign information or not may be per-
formed on the basis of the spectral parameter and/or the
spectral energy and whether the spectral energy in a pre-
defined frequency band is larger than a predefined per-
centage of the entire spectral energy of the respective
alternating signal.

[0054] In the fourth step S16 spatial image features
may be selected, which are used for detection of non-
vital-sign-related body motion and reliable tracking of the
ROI. Therefore, those image features should be the most
(temporally) stable during vital-sign-related motion, such
as respiratory motion in case of extracting respiratory
information as vital sign information. For instance, if a
monitored subject is sitting in front of a camera, and a
respiratory motion has a strong vertical motion compo-
nent, the image features selected inside the ROI should
be least affected (ideally invariant) to vertical motion, e.
g. vertical edges.

[0055] Generally, the vital sign signal extracted at step
S26 might have a lower quality than a vital sign signal
extracted at step S30. At the same time, this approach
allows restart of extraction of vital signs immediately after
the motion of a subject is completed, without the need to
trigger a complete ROl detection algorithm (as performed
in this embodiment in steps S12 and S14), which would
reduce the gaps in monitoring of vital signs during motion
and eventually improve the responsiveness of the entire
device and method. An additional advantage of this ap-
proach is that the vital sign signal is extracted only from
the stable ROI, identified during steps S12 and S14.
Thus, any disturbances, or other subjects with the similar
respiratory motion would not influence measurements.
[0056] Inanotherembodimentofthe presentinvention,
step S28 (re-selection of spatial areas around the previ-
ous ROI) can be initialized every time when the reliability
or quality of the extracted signals drops below a certain
threshold.

[0057] In yet another embodiment of the present in-
vention, the steps S20 and S22 can include a method for
detection of (partial) occlusion of ROI, which would trig-
ger the step S26 for extraction of the vital sign signal from
non-occluded parts within the initial ROl. Among other
methods, the occlusion detection can be done by ana-
lyzing the visibility of spatial features, identified in the
previous steps.

[0058] In summary, the present invention applies two
different modalities (i.e. vital signs based and spatial fea-
tures based) in a particular combination for an advanta-
geous selection and tracking of the ROI. The detection
of non-respiratory (in general non-vital-sign-related)
body motion is based on an analysis of image features
inside the ROI, rather than on an analysis of the extracted
vital sign signal. Further, tracking of the ROl used for vital
sign monitoring is based on motion analysis of image
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features inside the ROI, which are least affected by the
vital-sign-related motion, such as the respiratory motion.
[0059] The present invention thus uses (re-)initializa-
tion and tracking of ROI, based on the combination of
temporal features and spatial features. The spatial fea-
tures (e.g. the direction of edges, pixel patterns) are de-
tected only within an area, initialized by strong vital-sign-
related motion (e.g. strong breathing motion), and only
those features (e.g. angle of an edge), which are not de-
formed by the vital-sign-related motion are used for main-
taining or tracking of ROI, even in the absence of the vital
sign signal, e.g. in the absence of respiration or a pulse
signal.

[0060] Further, the decision to re-initialize ROl is based
on analysis of displacement of spatial features, rather
than based only on changes in a breathing temporal pat-
tern. Therefore, the ROI will not be re-initialized if a sub-
ject stops breathing. Atthe same time, motion of a subject
will be detected and ROI will be tracked (based on track-
ing of spatial features) even if a temporal breathing pat-
tern does not change, but the spatial features are de-
formed. The spatial features should be invariant to the
vital-sign-related motion (e.g. direction of an edge in ROI,
which does not change due to respiratory motion).
Hence, any change in those spatial features would indi-
cate non-vital-sign-related motion, e.g. body motion, of
the ROI. An example of such features is that a vertical
edge of pixels in the presence of vertical breathing will
not be affected by breathing, but will be displaced by
even slight rotation of a body in a horizontal direction.
[0061] The presentinvention may primarily be applied
in respiration monitoring devices and method within hos-
pitals or in home care and sports.

[0062] While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, suchillustration and description are to be considered
illustrative or exemplary and not restrictive; the invention
is not limited to the disclosed embodiments. Other vari-
ations to the disclosed embodiments can be understood
and effected by those skilled in the art in practicing the
claimed invention, from a study of the drawings, the dis-
closure, and the appended claims.

[0063] In the claims, the word "comprising" does not
exclude other elements or steps, and the indefinite article
"a" or "an" does not exclude a plurality. A single element
or other unit may fulfill the functions of several items re-
cited in the claims. The mere fact that certain measures
are recited in mutually different dependent claims does
not indicate that a combination of these measures cannot
be used to advantage.

[0064] 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.

[0065] Any reference signs in the claims should not be
construed as limiting the scope.
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Claims

Device for detecting vital sign information of a subject
(2), comprising:

- an input unit (11) for receiving image data of
the subject, said image data including a se-
quence of images over time,

-an ROl selection unit (12) for selecting an initial
region of interest, ROI, within an image of the
sequence of images, said initial ROl comprising
a body part of the subject,

- a feature selection unit (13) for selecting one
or more spatial features of the body part of the
subject within the initial ROI,

- a motion signal extraction unit (14) for extract-
ing from said image data within the initial ROI
the direction and/or amplitude of motion of the
body part related to a desired vital sign of the
subject,

- a detection unit (15) for detecting one or more
spatial features of said selected spatial features,
whose motion is not related to the desired vital
sign of the subject, based on the extracted di-
rection and/or amplitude of motion of the body
part,

- a tracking unit (16) for tracking the initial ROI
within other images of the sequence of images,
by detecting changes of the position of said one
or more detected spatial features and by shifting
the position of the initial ROI based on the de-
tected changes to obtain corresponding final
ROls within said other images, and

- a vital signs extraction unit (17) for extracting
the desired vital sign from the final ROIs within
images of said sequence of images.

Device as claimed in claim 1, further comprising an
ROI re-initialization unit (18) for re-initializing a final
ROI as new initial ROI.

Device as claimed in claim 1, wherein said tracking
unit (16) is configured to use as final ROI the ROI
obtained from tracking of the initial ROI after the po-
sition of the one or more spatial feature has become
stable over several image frames.

Device as claimed in claim 1,

wherein said feature selection unit (13) is configured
to select one or more spatial features within the initial
ROI, which are invariant, preferably most invariant,
to motion of the body part related to a desired vital
sign of the subject.

Device as claimed in claim 1,

wherein the motion of the body part related to a de-
sired vital sign of the subject is breathing motion and
wherein the vital sign information is respiratory infor-
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mation.

Device as claimed in claim 1,

wherein the motion of the body part related to a de-
sired vital sign of the subject is heartbeat motion and
wherein the vital sign information is pulse rate infor-
mation.

Device as claimed in claim 5 or 6,

wherein said feature selection unit (13) is configured
to select one or more spatial features within the initial
ROI, which are invariant, in particular mostinvariant,
to breathing motion or heartbeat motion, in particular
spatial features showing edges or lines in an image
within the initial ROl arranged along the main direc-
tion of said breathing motion or heartbeat motion
within the initial ROI.

Device as claimed in claim 1,

wherein said detection unit (15) is configured to de-
tect one or more spatial features of said selected
spatial features, whose motion is not related to the
desired vital sign of the subject, by detecting chang-
es of the position of said selected spatial features
within the initial ROl and the extracted direction
and/or amplitude of motion of the body part related
to a desired vital sign of the subject.

Device as claimed in claim 1,

wherein said detection unit (15) is configured to de-
tect one or more spatial features of said selected
spatial features, whose motion is not related to the
desired vital sign of the subject, by analyzing chang-
es of distances between selected spatial features
within the initial ROI, the direction of changes of the
position of selected spatial features within the initial
ROI and/or the deviation of changes of the position
of selected spatial features within the initial ROl from
the motion of the body part related to a desired vital
sign of the subject.

Device as claimed in claim 1,

wherein said ROl selection unit (12) is configured to
select the initial ROI within an image by dividing the
image into spatial blocks, extracting a vital sign from
a plurality of said spatial blocks, clustering of two or
more adjacent spatial blocks, from which the strong-
est vital signs are extracted, and selecting said clus-
tered spatial blocks as initial ROI.

Device as claimed in claim 1,

wherein said ROl selection unit (12) is configured to
select the initial ROI from a previously obtained final
ROl by extracting a vital sign from a plurality of spatial
blocks adjacent to the obtained final ROI, clustering
of two or more adjacent spatial blocks, from which
the strongest vital signs are extracted, and selecting
said clustered spatial blocks as new initial ROI.
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Device as claimed in claim 11,

wherein said ROI selection unit (12) is configured to
select the initial ROI from a previously obtained final
ROI if the reliability or quality of the vital sign from
the final ROl drops below a predetermined threshold
or by predetermined amount.

Device as claimed in claim 1,

wherein said motion detection unit (15) is configured
to detect if the initial ROl is at least partly occluded
and wherein said vital signs extraction unit (17) is
configured to extracting the desired vital sign from
non-occluded parts of the initial ROI.

Method for detecting vital sign information of a sub-
ject (2), comprising:

- receiving image data of the subject, said image
data including a sequence of images over time,
- selecting aninitial region of interest, ROI, within
animage, said initial ROl comprising a body part
of the subject,

- selecting one or more spatial features of the
body part of the subject within the initial ROI,

- extracting from said image data within the initial
ROI the direction and/or amplitude of motion of
the body part related to a desired vital sign of
the subject,

- detecting one or more spatial features of said
selected spatial features, whose motion is not
related to the desired vital sign of the subject,
based on the extracted direction and/or ampli-
tude of motion of the body part,

- tracking the initial ROl within other images of
the sequence of images by detecting changes
of the position of said one or more detected spa-
tial features and by shifting the position of the
initial ROl based on the detected changes to ob-
tain corresponding final ROIls within said other
images, and

- extracting the desired vital sign from the final
ROls withinimages of said sequence of images.

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.

Patentanspriiche

1.

Vorrichtung zum Detektieren von Lebenszeichenin-
formationen eines Patienten (2), umfassend:

- eine Eingangseinheit (11) zum Empfangen von
Bilddaten des Patienten, wobei die genannten
Bilddaten eine Bildfolge Uber die Zeit umfasst,

- eine ROI-Auswahleinheit (12) zum Auswahlen
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einer anfanglichen interessierenden Region (re-
gion of interest, ROI) in einem Bild der Bildfolge,
wobei die anféngliche ROI einen Korperteil des
Patienten umfasst,

- eine Merkmalauswahleinheit (13) zum Aus-
wahlen von einem oder mehreren rdumlichen
Merkmalen des Korperteils des Patienten in der
anfanglichen ROlI,

- eine Bewegungssignal-Extraktionseinheit
(14), um die Richtung und/oder Amplitude der
in Zusammenhang mit einem gewiinschten Le-
benszeichen des Patienten stehenden Bewe-
gung des Korperteils aus den genannten Bild-
daten in der anfanglichen ROI zu extrahieren,
- eine Detektionseinheit (15), um basierend auf
der extrahierten Richtung und/oder Amplitude
der Bewegung des Kdrperteils ein oder mehrere
raumliche Merkmale der genannten ausgewahl-
ten raumlichen Merkmale zu detektieren, deren
Bewegung nicht mit dem gewiinschten Lebens-
zeichen des Patienten in Zusammengang steht,
- eine Verfolgungseinheit (16), um die anfangli-
che ROl in anderen Bildern der Bildfolge zu ver-
folgen, indem sie Positionsédnderungen der ge-
nannten einen oder mehreren detektierten
raumlichen Merkmale detektiert und die Position
der anfénglichen ROI basierend auf den detek-
tierten Anderungen verschiebt, um entspre-
chende endglltige ROIls in den genannten an-
deren Bildern zu erlangen, und

- eine Lebenszeichen-Extraktionseinheit (17),
um das gewlinschten Lebenszeichen aus den
endgiiltigen ROIls in Bildern der genannten Bild-
folge zu extrahieren.

Vorrichtung nach Anspruch 1,

weiterhin umfassend eine ROI-Reinitialisierungsein-
heit (18) zu Reinitialisieren einer endglltigen ROI
als neue anfangliche ROI.

Vorrichtung nach Anspruch 1,

wobei die genannte Verfolgungseinheit (16) konfi-
guriert ist, um die aus dem Verfolgen der anfangli-
chen ROI erlangte ROI als endgiiltige ROl zu ver-
wenden, nachdem die Position des einen oder meh-
rerer raumlicher Merkmale Uber mehrere Einzelbil-
der stabil geworden ist.

Vorrichtung nach Anspruch 1,

wobei die genannte Merkmalauswahleinheit (13)
konfiguriertist, um ein oder mehrere raumliche Merk-
male in der anfanglichen ROl auszuwahlen, die in-
variant, vorzugsweise dulierst invariant, gegeniiber
der im Zusammenhang mit einem gewlinschten Le-
benszeichen des Patienten stehenden Bewegung
des Korperteils sind.

Vorrichtung nach Anspruch 1,
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wobei die in Zusammengang mit einem gewiinsch-
ten Lebenszeichen des Patienten stehende Bewe-
gung des Korperteils Atembewegung ist und wobei
die Lebenszeicheninformationen Atmungsinformati-
onen sind.

Vorrichtung nach Anspruch 1,

wobei die in Zusammenhang mit einem gewiinsch-
ten Lebenszeichen des Patienten stehende Bewe-
gung Herzschlagbewegung ist und wobei die Le-
benszeicheninformationen Pulsfrequenzinformatio-
nen sind.

Vorrichtung nach Anspruch 5 oder 6,

wobei die genannte Merkmalauswahleinheit (13)
konfiguriertist, um ein oder mehrere rdumliche Merk-
male in der anfanglichen ROl auszuwahlen, die in-
variant, insbesondere dulerst invariant, gegeniiber
Atembewegung oder Herzschlagbewegung sind,
insbesondere raumliche Merkmale mit Randern
oder Linien in einem Bild in der anfanglichen ROlI,
die entlang der Hauptrichtung der genannten Atem-
bewegung oder Herzschlagbewegung in deranfang-
lichen ROI angeordnet sind.

Vorrichtung nach Anspruch 1,

wobei die genannte Detektionseinheit (15) konfigu-
riert ist, um ein oder mehrere rdumliche Merkmale
der genannten ausgewahlten rdumlichen Merkmale
zu detektieren, deren Bewegung nicht in Zusam-
menhang mit dem gewlinschten Lebenszeichen des
Patienten steht, indem Positionsédnderungen der ge-
nannten ausgewahlten rdumlichen Merkmale in der
anfanglichen ROl und die extrahierte Richtung/oder
Amplitude der in Zusammenhang mit einem ge-
wiinschten Lebenszeichen des Patienten stehen-
den Bewegung der Kérperteils detektiert werden.

Vorrichtung nach Anspruch 1,

wobei die genannte Detektionseinheit (15) konfigu-
riert ist, um ein oder mehrere rdumliche Merkmale
der genannten ausgewahlten rdumlichen Merkmale
zu detektieren, deren Bewegung nicht in Zusam-
menhang mit dem gewiinschten Lebenszeichen des
Patienten steht, indem Anderungen der Abstande
zwischen ausgewahlten rdumlichen Merkmalen in
der anfénglichen ROI, die Richtung von Positions-
anderungen von ausgewahlten rdumlichen Merkma-
len in der ausgewahlten ROl und/oder die Abwei-
chung von Positionsdnderungen von ausgewahlten
raumlichen Merkmalen in der anféanglichen ROl aus
der in Zusammenhang mit einem gewiinschten Le-
benszeichen des Patienten stehenden Bewegung
des Korperteils analysiert werden.

Vorrichtung nach Anspruch 1,
wobei die genannte ROI-Auswahleinheit (12) konfi-
guriertist, um die anfangliche ROl in einem Bild aus-
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zuwahlen, indem das Bild in rdumliche Blocke un-
terteilt wird, ein Lebenszeichen aus einer Vielzahl
von genannten raumlichen Blécken extrahiert wird,
zwei oder mehr benachbarte rdumliche Blocke zu-
sammengefasst werden, aus denen die starksten
Lebenszeichen extrahiert werden, und die genann-
ten zusammengefassten raumlichen Bldcke als an-
fangliche ROI ausgewahlt werden.

Vorrichtung nach Anspruch 1,

wobei die genannte ROI-Auswabhleinheit (12) konfi-
guriert ist, um die anféangliche ROI aus einer zuvor
erlangten endgiiltigen ROl auszuwahlen, indem ein
Lebenszeichen aus einer Vielzahl von an die erlang-
te endgultige ROI angrenzenden raumlichen BI6-
cken extrahiert wird, zwei oder mehr benachbarte
raumliche Bloke zusammengefasst werden, aus de-
nen die starksten Lebenszeichen extrahiert werden,
und die genannten zusammengefassten raumlichen
Blécke als neue anféngliche ROI ausgewahlt wer-
den.

Vorrichtung nach Anspruch 11,

wobei die genannte ROI-Auswabhleinheit (12) konfi-
guriert ist, um die anféangliche ROI aus einer zuvor
erlangten endgultigen ROI auszuwahlen, wenn die
Zuverlassigkeit oder Qualitat des Lebenszeichens
aus der endgultigen ROI unter einen vorgegebenen
Schwellenwert oder um einen vorgegebenen Betrag
fallt.

Vorrichtung nach Anspruch 1,

wobei die genannte Bewegungsdetektionseinheit
(15) konfiguriert ist, um zu detektieren, ob die an-
fangliche ROI mindestens teilweise verdeckt ist und
wobei die genannte Lebenszeichen-Extraktionsein-
heit (17) konfiguriertist, um das gewlinschte Lebens-
zeichen aus nicht-verdeckten Teilen der anfangli-
chen ROI zu extrahieren.

Verfahren zum Detektieren von Lebenszeichenin-
formationen eines Patienten (2), umfassend:

- Empfangen von Bilddaten des Patienten, wo-
bei die genannten Bilddaten eine Bildfolge Gber
die Zeit umfassen,

- Auswahlen einer anfanglichen interessieren-
den Region (region of interest, ROI) in einem
Bild, wobei die anfangliche ROI einen Kérperteil
des Patienten umfasst,

- Auswahlen von einem oder mehreren raumli-
chen Merkmalen des Kérperteils des Patienten
in der anfénglichen ROI,

- Extrahieren der Richtung und/oder Amplitude
der in Zusammenhang mit einem gewulinschten
Lebenszeichen des Patienten stehenden Bewe-
gung des Korperteils aus den genannten Bild-
daten in der anfanglichen ROI,
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- Detektieren von einem oder mehreren radumli-
chen Merkmalen der genannten ausgewahlten
raumlichen Merkmale, deren Bewegung nicht
mit dem gewlinschten Lebenszeichen des Pa-
tienten in Zusammengang steht, basierend auf
der extrahierten Richtung und/oder Amplitude
der Bewegung des Korperteils,

- Verfolgen der anfanglichen ROl in anderen Bil-
dern der Bildfolge durch Detektieren von Posi-
tionsédnderungen der genannten einen oder
mehreren detektierten rdumlichen Merkmale
und durch Verschieben der Position der anfang-
lichen ROI basierend auf den detektierten An-
derungen, um entsprechende endglltige ROIs
in den genannten anderen Bildern zu erlangen,
und

- Extrahieren des gewilinschten Lebenszei-
chens aus den endgiiltigen ROIs in Bildern der
genannten Bildfolge.

15. Computerprogramm umfassend Programmcode-

mittel zum Veranlassen eines Computers, die Schrit-
te des Verfahrens wie in Anspruch 14 beansprucht
durchzufiihren, wenn das genannte Computerpro-
gramm auf dem Computer ausgefiihrt wird.

Revendications

Dispositif pour détecter des informations relatives
aux signes vitaux d’'un sujet (2), comprenant :

- une unité d’entrée (11) destinée a recevoir des
données d’images du sujet, lesdites données
d’'images comprenant une séquence d’'images
dans le temps,

-une unité (12) de sélection des régions d'intérét
ROI destinée a sélectionner une région d’intérét
initiale, ROI, a l'intérieur d’'une image de la sé-
quence d’'images, ladite ROl initiale comprenant
une partie du corps du sujet,

- une unité de sélection de caractéristiques (13)
destinée a sélectionner une ou plusieurs carac-
téristiques spatiales de la partie du corps du su-
jet a l'intérieur de la ROl initiale,

- une unité (14) d’extraction de signaux de mou-
vement destinée a extraire desdites données
d’'image al'intérieur de la ROl initiale la direction
et/ou 'amplitude du mouvement de la partie du
corps associé a un signe vital souhaité du sujet,
- une unité de détection (15) destinée a détecter
une ou plusieurs caractéristiques spatiales des-
dites caractéristiques spatiales sélectionnées,
dont le mouvement n’est pas associé au signe
vital souhaité du sujet, surla base de la direction
et/ou de I'amplitude extraites du mouvement de
la partie du corps,

- une unité de suivi (16) destinée a suivre la ROI
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initiale a lintérieur d’autres images de la sé-
quence d’images, en détectant des change-
ments de la position desdites une ou plusieurs
caractéristiques spatiales détectées et en mo-
difiant la position de la ROl initiale en fonction
des changements détectés pour obtenir des
ROl finales correspondantes a l'intérieur desdi-
tes autres images, et

- une unité (17) d’extraction de signes vitaux
destinée a extraire le signe vital souhaité des
ROI finales a l'intérieur d'images de ladite sé-
quence d'images.

Dispositif selon la revendication 1,

comprenanten outre une unité (18) de réinitialisation
de ROI destinée a réinitialiser une ROI finale en tant
que nouvelle ROI finale.

Dispositif selon la revendication 1,

dans lequel ladite unité de suivi (16) est configurée
pour utiliser comme ROl finale la ROl obtenue a par-
tir du suivi de la ROl initiale une fois que la position
des une ou plusieurs caractéristiques spatiales s’est
stabilisée sur plusieurs trames d’image.

Dispositif selon la revendication 1,

dans lequel ladite unité de sélection de caractéristi-
ques (13) est configurée pour sélectionner une ou
plusieurs caractéristiques spatiales a l'intérieur de
la ROI initiale, qui sont insensibles, de préférence
complétement insensibles, a un mouvement de la
partie du corps associé a un signe vital souhaité du
sujet.

Dispositif selon la revendication 1,

dans lequel le mouvement de la partie du corps as-
socié a un signe vital souhaité du sujet est un mou-
vement de respiration etdanslequelles informations
relatives a un signe vital sont des informations res-
piratoires.

Dispositif selon la revendication 1,

dans lequel le mouvement de la partie du corps as-
socié a un signe vital souhaité du sujet est un mou-
vement de battement cardiaque et dans lequel les
informations relatives a un signe vital sont des infor-
mations de fréquence de pouls.

Dispositif selon la revendication 5 ou 6,

dans lequel ladite unité de sélection de caractéristi-
ques (13) est configurée pour sélectionner une ou
plusieurs caractéristiques spatiales a l'intérieur de
la ROl initiale, qui sont qui sont insensibles, de pré-
férence complétementinsensibles, a un mouvement
de respiration ou a un mouvement de battement car-
diaque, en particulier des caractéristiques spatiales
présentant des bords ou des lignes dans une image
a l'intérieur de la ROl initiale agencés le long de la
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direction principale dudit mouvement de respiration
ou mouvement de battement cardiaque a l'intérieur
de la ROl initiale.

Dispositif selon la revendication 1,

dans lequel ladite unité de détection (15) est confi-
gurée pour détecter une ou plusieurs caractéristi-
ques spatiales desdites caractéristiques spatiales
sélectionnées, dontle mouvement n’est pas associé
au signe vital souhaité du sujet, en détectant des
changements de la position desdites caractéristi-
ques spatiales sélectionnées a l'intérieur de la ROI
initiale et de la direction et/ou de I'amplitude extraites
du mouvement de la partie du corps associé a un
signe vital souhaité du sujet.

Dispositif selon la revendication 1,

dans lequel ladite unité de détection (15) est confi-
gurée pour détecter une ou plusieurs caractéristi-
ques spatiales desdites caractéristiques spatiales
sélectionnées, dontle mouvement n’est pas associé
au signe vital souhaité du sujet, en analysant des
changements de distances entre des caractéristi-
ques spatiales sélectionnées a l'intérieur de la ROI
initiale, la direction des changements de la position
des caractéristiques spatiales sélectionnées a I'in-
térieur de la ROl initiale et/ou I'écart des change-
ments de la position de caractéristiques spatiales
sélectionnées a I'intérieur de la ROl initiale a partir
du mouvement de la partie du corps associé a un
signe vital souhaité du sujet.

Dispositif selon la revendication 1,

dans lequel ladite unité de sélection des ROI (12)
est configurée pour sélectionner la ROl initiale a I'in-
térieur d’'une image en divisant 'image en blocs spa-
tiaux, en extrayant un signe vital d’'une pluralité des-
dits blocs spatiaux, en regroupant deux blocs spa-
tiaux adjacents ou plusieurs, a partir desquels les
signes vitaux les plus forts sont extraits, et en sélec-
tionnantlesdits blocs spatiaux regroupés en tant que
ROl initiale.

Dispositif selon la revendication 1,

dans lequel ladite unité de sélection des ROI (12)
est configurée pour sélectionner la ROl initiale a par-
tir d’'une ROI finale précédemment obtenue en ex-
trayant un signe vital d’'une pluralité de blocs spa-
tiaux adjacents a la ROI final obtenue, par regrou-
pement de deux blocs spatiaux adjacents ou plu-
sieurs, a partir desquels les signes vitaux les plus
forts sont extraits, et en sélectionnant lesdits blocs
spatiaux regroupés en tant que nouvelle ROl initiale.

Dispositif selon la revendication 11,

dans lequel ladite unité de sélection des ROI (12)
est configurée pour sélectionner la ROl initiale a par-
tir d’'une ROl finale précédemment obtenue si la fia-
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bilité ou la qualité du signe vital provenant de la ROI
finale baisse en dessous d’un seuil prédéterminé ou
d’'une quantité prédéterminée.

Dispositif selon la revendication 1,

dans lequel ladite unité de détection de mouvement
(15) est configurée pour détecter sila ROl initiale est
au moins partiellement obstruée et dans lequel ladite
unité (17) d’extraction de signes vitaux est configu-
rée pour extraire le signe vital souhaité des parties
non obstruées de la ROl initiale.

Procédé pour détecter des informations relatives
aux signes vitaux d’un sujet (2), comprenant :

-laréception de données d'images du sujet, les-
dites données d’'images comprenant une sé-
quence d'images dans le temps,

- la sélection d’'une région d’intérét initiale, ROI,
alintérieur d’une image, ladite ROl initiale com-
prenant une partie du corps du sujet,

- la sélection d’'une ou plusieurs caractéristiques
spatiales de la partie du corps du sujet a l'inté-
rieur de la ROl initiale,

- 'extraction desdites données d’'image a l'inté-
rieur de la ROI initiale de la direction et/ou de
I'amplitude du mouvement de la partie du corps
associé a un signe vital souhaité du sujet,

- ladétection d’une ou plusieurs caractéristiques
spatiales desdites caractéristiques spatiales sé-
lectionnées, dontle mouvement n’est pas asso-
cié au signe vital souhaité du sujet, sur la base
de la direction et/ou de 'amplitude extraites du
mouvement de la partie du corps,

- le suivi de la ROl initiale a l'intérieur d’autres
images de la séquence d’images par détection
de changements de la position desdites une ou
plusieurs caractéristiques spatiales détectées
et par modification de la position de la ROl ini-
tiale en fonction des changements détectés
pour obtenir des ROI finales correspondantes a
I'intérieur desdites autres images, et

- 'extraction du signe vital souhaité des ROI fi-
nales a l'intérieur d’'images de ladite séquence
d’'images.

Programme informatique comprenant des moyens
de code de programme destinés a amener un ordi-
nateur a effectuer les étapes du procédé selon la
revendication 14 lorsque ledit programme informa-
tique est exécuté sur I'ordinateur.
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