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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a data admin-
istration system and method. Further, the present inven-
tion relates to a processor and a processing method for
use in such a data administration system. Still further,
the present invention relates to a computer program for
implementing said processing method.

BACKGROUND OF THE INVENTION

[0002] Camera-based vital signs monitoring can
measure heart-rate, respiration and oxygenation, SpO2
values and actigraphy unobtrusively froma distance. Tra-
ditional contact sensors for measuring heart-rate, respi-
ration, SpO2 and actigraphy are attached to the subject
(i.e. a living being, particularly a human being like a per-
son, but possibly also an animal). Inherently the vital
signs values produced by these sensors are associated
with a subject ID, i.e. an identifier of the subject that
uniquely identifies the subject. For instance, in a hospital
environment, from day one on which a patient is in the
hospital the nurse attaches the sensor to the patient, and
the measured vital signs are then associated to the pa-
tient's name and bed number. One of the main advan-
tages of camera-based vital signs monitoring over on-
body sensors is the high ease-of-use since there is no
need to attach a sensor to the living being, but the camera
just needs to be directed to the living being.

[0003] Since camera-based vital signs monitoring is
performed in a contactless way, it is unclear how to as-
sociate the values measured to the identity of the subject.
As an example, in hospitals no system is able to detect
that the vital signs measured from one patient lying in a
bed at time 0 are still the vital signs of that same patient
at time t0+t. A new patient might be there or patients
might have voluntarily/involuntarily exchanged their
beds.

[0004] Due to the constant patient flow, it is not desir-
able to have a fixed association based on patient’s bed
location. This could clearly lead to a confusion of medical
data which is not acceptable. It is also not a preferred
solution to attempt to "track" a patient based on its vital
parameters only because of the extremely high proba-
bility of mismatch with another patient. Due to the limited
range of values of the vital signs measured is very likely
to find two persons having at one point in time the same
parameters. Further, identification based on vital signs
is considered unsuitable in many application due to the
fact that the evolving health condition, e.g. of a patient in
a hospital, changes the vital signs, making them less suit-
able for identification of the patient.

[0005] In US 2010/0245553 A1 a method and appara-
tus that determine a physiological parameter using a fin-
gerprint sensor on a portable electronic device are dis-
closed. Particularly, the method includes capturing a live

10

15

20

25

30

35

40

45

50

55

scan of a fingerprint pattern from a finger on a touch sur-
face on a portable electronic device

[0006] In WO 2010/100593 A1 a method of controlling
a function of a device is presented. The method includes
obtaining a sequence of digital images taken at consec-
utive points in time and extracting a signal representative
of atleast variations in a time-varying value from a meas-
urement zone therein.

SUMMARY OF THE INVENTION

[0007] Itis an object of the presentinvention to provide
a data administration system and method enabling the
automatic association of remotely measured vital signs
with the identity, and potentially further data, of the correct
living being.

[0008] In a first aspect of the present invention a proc-
essorforuseinadata administration systemis presented
as defined in claim 1.

[0009] In a further aspect of the present invention a
data administration system is presented as defined in
claim 4.

[0010] According to further aspects of the present in-
vention a corresponding data administration method and
a processing method are presented.

[0011] Preferred embodiments of the invention are de-
fined in the dependent claims. It shall be understood that
the claimed proposed processor, the proposed methods
and the proposed computer program have similar and/or
identical preferred embodiments as the claimed data ad-
ministration system and as defined in the dependent
claims.

[0012] The present invention is based on the idea to
use obtained image data of a living being (herein also
generally called subject, which generally include human
beings and animals) not only for the extraction of vital
signs but additionally for the extraction of features of the
living being that allow to uniquely identify the living being.
The vital signs extracted from the image data of that par-
ticular living being can then be associated with the de-
termined identity of the living being. Thus, the image data
obtained by the sensor unit, e.g. a video camera, have
a double function, and no additional means are required
to identify the living being separately, which would also
require means that ensure that the vital signs are asso-
ciated to the correct identity since the identity is deter-
mined by use of different means and from different data.
[0013] The present invention enables a simple, fast
and reliable association of the identity of a subject, e.g.
a patient ID, to vital signs measured for that subject. It
can thus be ensured that all vital signs captured using a
sensor unit, particularly a video camera, are associated
to a known identity which makes it possible to find back
which vital signs belong to which subject and build reli-
able database, e.g. a medically acceptable record-keep-
ing of patient data.

[0014] It shall be noted that in this context the deter-
mination of the "identity" of a subject, e.g. a person shall
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be understood to include not only the determination of
the full or real identity (e.g. the name of a person and/or
the ID under which a person is registered, for instance
in a database of a hospital or a security area), but shall
also include a partial identification. Such a partial identi-
fication, i.e. the determination of a partial or incomplete
identity may, forinstance, be the verification that the sub-
ject (e.g. a patient) is still the same, without attempting
to provide a full identity.

[0015] According to a preferred embodiment the pro-
posed data administration system further comprises an
image area detection unitfordetecting one ormoreimage
areas within images of said image data, an image area
covering an area of the size of one or more body parts
of asingle living being or a complete living being, wherein
said sensor unitis configured to obtain images of a scene
potentially comprising more than one living beings,
wherein said vital sign extraction unit is configured to
extract one or more vital signs of a living being from the
image data of an image area comprising at least a body
part of a living being, and wherein said feature extraction
unit is configured to extract one or more features of said
living being from the image data of an image area com-
prising at least a body part of a living being. This embod-
imentis, forinstance, used in the waiting area ofa hospital
where many new patients arrive but have to wait before
they are treated. After identification at the registration
desk they can be observed and their vital signs can be
measured from a distance to see if the vital signs of a
certain patient deteriorate to an extent requiring imme-
diate attention and treatment. Even if a patient moves in
the waiting area he can be tracked since images are tak-
en constantly or at regular intervals (or images are eval-
uated at regular intervals) including the determination of
the identity to avoid that vital signs measured from image
data obtained from a certain image area are assigned to
a wrong patient (e.g. because patients have exchanged
their seats).

[0016] Accordingto another preferred embodimentthe
proposed data administration system further comprises
a storage unit for storing a database of identities of living
beings including one or more features of said living be-
ings, wherein said identification unit is configured to de-
termine the identity of said living being by comparison of
said one or more extracted features of said living being
with the features stored in said database of identities.
This database may, for instance, be the patient record
database of a hospital or a doctor in a private practice.
The present invention thus enables that all the data
stored in the database can be immediately be provided,
e.g. to a nurse at the registration desk or a doctor in the
emergency department.

[0017] Preferably, said storage unit is configured to
store said one or more extracted vital signs of said living
being in a database entry of the determined identity. This
enables to keep all data of a living being together for
future use. The storage unit may, for instance, be a cen-
tral storage like a data management system of a hospital
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using large hard disks for storing all patient data.
[0018] Preferably, said sensor unitincludes a camera,
in particular a video camera for obtaining image data in
the visual and/or infrared wavelength range. Generally,
any kind of sensor can be used that provides image data
from which vital signs and features of the living being
useful for identification can be extracted. In case of a
video camera the image data comprise a sequence of
images. The video camera can be a digital video camera
of a traditional kind. It is possible to obtain the image data
from the entire visible spectrum of light. Alternatively, the
camera can be adapted to a narrower band of wave-
lengths or to specific wavelengths that are relevant for
the vital signs to be measured, as for example an infrared
camera or an RGB camera. For instance, if blood oxy-
genation shall be measured a combination of the green,
red and infrared wavelength band is of main interest.
[0019] A further alternative for a camera is a terahertz
camera. The terahertz camera is adapted to an electro-
magnetic spectrum which is located between micro-
waves and near-infrared regions of the electromagnetic
spectrum. This specific camera has the advantage of
measuring through different types of material, as for ex-
ample clothes. Further, it is measuring more deeply
through skin and is less sensitive to motions of the ex-
amined living being. Therefore, the terahertz camera pro-
vides a very robust way for obtaining high quality image
data useful for vital sign extraction but also for feature
extraction.

[0020] In addition, depending on the application, an
additional light source including the wavelengths used
for the desired measurement can be used to improve the
quality of the image data, particularly with respect to vital
sign extraction. It is an advantage that such video cam-
eras are highly available and very cost effective. A further
advantage is that the image data obtained by the video
camera contain a plurality of information which can be
analyzed over time as to identify the body parts correctly
and to adapt to changes in a determined scene, e.g. to
light conditions.

[0021] Advantageously, said sensor unit is configured
to obtain image data from one or more predetermined
measurement areas, a measurement area covering an
area of the size of one or more body parts of a single
living being or a complete living being, in particular to
obtain image data from only those measurement areas
including a body part of a living being. This reduces the
efforts for vital sign extraction and feature extraction
since the amount of image data is considerably reduced.
For instance, in a waiting room of a hospital the meas-
urement areas could be linked to the waiting seats.
[0022] In an even further improved embodiment the
sensor unit obtains image data from only those meas-
urement areas that includes a body part of a living being
(including the situation that the measurement area in-
cludes a complete living being). For instance, in the
above mentioned example only from those areas of wait-
ing seats that are occupied by a patient waiting for treat-
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ment image data are acquired. For this purpose means
are provided in the sensor unit to determine which meas-
urement areas are "occupied" by a living being. This
means may include conventional means for object/per-
son detection, means for movement detection and/or
means for foreground / background detection. Thus, the
processing time and efforts are further reduced. For in-
stance, if the sensor unit is able to obtain images of a
whole waiting area, but only a single patient is waiting
the image data will preferably be obtained only from the
measurement area where said single patient is present.
[0023] Preferably, said vital sign extraction unitis con-
figured to determine one or more regions of interest of
said living being and to extract one or more vital signs
from said one or more regions of interest. The particular
regions detected much depend on the kind of vital sign
to be extracted. These vital signs include, but are not
limited to blood oxygenation, pulse, blood pressure, heart
rate variability, respiratory rate, depth of anesthesia
and/or hypo- and hypervolemia. The vital signs extraction
unit is generally able to derive corresponding vital signs
(also called biometrical signals). Depending on the vital
signs to be extracted different extraction techniques are
used. For instance, pulse, heart rate variability and res-
piratory rate are periodical phenomena. These phenom-
ena can be extracted by extraction techniques for peri-
odic changes in the acquired image data. The phenom-
ena blood oxygenation and blood pressure are not nec-
essarily of aperiodickind. Hence, a more static extraction
technique is needed.

[0024] Preferably, said vital sign extraction unitis con-
figured to extract one or more vital signs from the ob-
tained image data of said living being by a breathing mon-
itoring method, a photo-plethysmography method and/or
an actigraphy monitoring method. A method and device
for breathing monitoring is, for instance, described in the
European patent application having the application
number EP 11162384 filed by the applicant on April 14,
2011.Basically itdescribes how respiration can be meas-
ured from displacements of the chest or belly/back. Such
displacements can be recognized in the image data ob-
tained according to the present invention.

[0025] A method to measure skin colour variations,
called Photo-Plethysmographic imaging (PPG), is de-
scribed in Wim Verkruysse, Lars O. Svaasand, and J.
Stuart Nelson, "Remote plethysmographic imaging using
ambient light", Optics Express, Vol. 16, No. 26, Decem-
ber 2008. It is based on the principle that temporal vari-
ations in blood volume in the skin lead to variations in
light absorptions by the skin. Such variations can be reg-
istered by a video camera that takes images of a skin
area, e.g. the face, while processing calculates the pixel
average over a manually selected region (typically part
of the cheek in this system). By looking at periodic vari-
ations of this average signal, the heart beat rate and res-
piratory rate can be extracted.

[0026] Thus, the pulsation of arterial blood causes
changes in light absorption. Those changes observed
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with a photodetector (or an array of photodetectors) form
a PPG (photo-plethysmography) signal (also called,
among other, a pleth wave). Pulsation of the blood is
caused by the beating heart, i.e. peaks in the PPG signal
correspond to the individual beats of the heart. Therefore,
a PPG signal is a heartbeat signal in itself. The normal-
ized amplitude of this signal is different for different wave-
lengths, and for some wavelengths it is also a function
of blood oxygenation.

[0027] Toimproverobustness of heartrate calculation,
it is beneficial to use more than one PPG signal, in par-
ticular signals obtained at different wavelengths in such
a way, that the difference of normalized amplitudes is
maximized. Division of one signal by the other helps to
eliminate distortions present in both signals.

[0028] Another field of application of the presentinven-
tion is SpO2 estimation. Thus, preferably, the processing
means is adapted for extracting a SpO2 signal from said
at least one combined color signal by extracting at least
two PPG signals at different wavelengths and determin-
ing a SpO2 signal from said at least two PPG signals.
[0029] SpO2 estimation is based on the ratio of the
normalized amplitudes of PPG signal at two different
ranges of wavelengths (one at red and the other at infra-
red part of the spectrum):

ACy
DCy
AC,
DC,

RR =

[0030] From this "ratio of ratios", the SpO2 value is
obtained using experimentally defined constants C, and
C,

C
$p0, =C, =2

[0031] The biometrical signal being directly measured
is the PPG signal. SpO2 is calculated from two PPG sig-
nals. Similarly, other mentioned signals/properties (res-
piration, depth of anesthesia, etc.) are also derivatives
of the PPG signal.

[0032] Video Actigraphy herein means body motion
analysis. Such a video actigraphy method is described
in Liao and Yang "Video-based Activity and Movement
Pattern Analysis in Overnight Sleep Studies", Pattern
Recognition, 2008, ICPR 2008.

[0033] In a preferred embodiment said feature extrac-
tion unit is configured to extract one or more features of
said living being from the obtained image data of said
living being by at least one feature extraction method out
of a group of feature extraction methods including:

i) an object recognition method for recognizing fea-



7 EP 2 748 743 B1 8

tures from face, chest or other body parts,

ii) a biometric feature extraction method for extract-
ing biometric features, in particular height, width,
body contour, body volume,

iii) a gait analysis method for gait pattern recognition,
iv) a texture recognition method for recognizing tex-
ture features,

v) a color recognition method for recognizing color
features.

Methods to be used for such a feature extraction from
images of a living being are generally known and avail-
able.

[0034] Object recognition methods are, for instance,
described in Navneet Dalal, Bill Triggs, "Histograms of
Oriented Gradients for Human Detection," CVPR, vol. 1,
pp.886-893, 2005 IEEE Computer Society Conference
on Computer Vision and Pattern Recognition (CVPR’05)
- Volume 1, 2005. Another method is described in Paul
Viola and Michael Jones, "Robust Real-time object de-
tection”, International Journal of Computer Vision, 2001.
Still another method is described in B Benfold and | D
Reid, "Stable Multi-Target Tracking in Real-Time Surveil-
lance Video", Proceedings Computer Vision and Pattern
Recognition (CVPR), Colorado Springs, June 2011.
[0035] A method for detecting people using 3D are, for
instance, used in the commercially available sensor "Ki-
nect" described e.g. in US 2010/0199228 A1. A further
method is described in Matthias Luber, Luciano Spinello,
KaiArras, "Learning to Detectand Track People in RGBD
Data", RGB-D Workshop on RGB-D Cameras 2011.
[0036] A method for people detection based on motion
segmentation is described in Garcia-Martin, A., Martinez,
J.M.,"Robust Real Time Moving People Detection in Sur-
veillance Scenarios", Advanced Video and Signal Based
Surveillance (AVSS), August 2010.

[0037] A method for foreground/background detection
is described in Jian Yao and Jean-Marc Odobez, "Multi-
Layer Background Subtraction Based on Color and Tex-
ture", Proc. CVPR Visual Surveillance workshop (CVPR-
VS), Minneapolis, June 2007.

[0038] In an embodiment said sensor unit comprises
a plurality of sensors for obtaining image data from a
predetermined monitored area. This embodiment allows
the tracking of living beings in said monitored area, e.g.
if patient walk through a hospital.

[0039] Further, different units, e.g. the vital signs ex-
traction unit and the feature extraction unit, may receive
image data from different sensors. Different sensors can
also differ in their position and/or their specifications. Still
further they can be used for obtaining image data from
different angles and/or with different wavelength of light,
wherein all or selected image data from said plurality of
sensors are used for vital signs and/or feature extraction.
In this way, more information is provided for examining
the living being so that the accuracy of the examination
can be improved.

[0040] Still further, in an embodiment the data admin-
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istration system further comprises an audio sensor, in
particular a microphone, for obtaining audio data of said
living being, wherein said identification unit is configured
to determine the identity of said living being by use of
said one or more extracted features and the obtained
audio data of said living being. The audio data can, for
instance, be used for voice recognition. Initself such tech-
nique is, most likely, not fully reliable but associated with
the other identification method it can improve the overall
accuracy.

[0041] Preferably, a notification means is for notifying
a predetermined person or service in case of predeter-
mined conditions, in particular in case said one or more
vital signs of a living being show that the living being is
deteriorating. Said notification means may include an
emergency call unit to inform a doctor or an emergency
center.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiment(s) described hereinafter. In the following draw-
ings

Fig. 1 shows a schematic diagram of a first embod-
iment of a data administration system according to
the present invention,

Fig. 2 shows a schematic diagram of a second em-
bodiment of a data administration system according
to the present invention,

Fig. 3 shows a diagram illustrating an operation of
the measurement area detection unit,

Fig. 4 shows a schematic diagram of a third embod-
iment of a data administration system according to
the present invention,

Fig. 5 shows a diagram illustrating the detection of
various measurement areas, and

Fig. 6 shows a diagram illustrating the monitoring of
a monitored area.

DETAILED DESCRIPTION OF THE INVENTION

[0043] Fig. 1 shows a schematic diagram of a first em-
bodiment of a data administration system 1a according
to the present invention. The data administration system
1a comprises a sensor unit 10 for obtaining image data
of at least a body part of a living being 2. Said sensor
unit 10 may, for instance, be a video camera for capturing
images of the whole body or at least the upper part of
the body of a patient 2 in a hospital. The data adminis-
tration system 1a further comprises a vital sign extraction
unit 12 for extracting one or more vital signs of said living
being 2 from the obtained image data of said living being
2. Said vital sign extraction unit 12 may, for instance, be
a PPG (photo-plethysmograph) device that extracts the
heat rate or an SpO2 signal from the images of a patient
2, said images comprising at least image data of parts
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of the skin, e.g. of the cheeks, of a patient.

[0044] The data administration system 1a further com-
prises a feature extraction unit 14 for extracting one or
more features of said living being 2 from the obtained
image data of said living being 2. Said feature extraction
unit may, for instance, be an object recognition unit that
recognizes features from body parts such as the face or
chest by which a living being can be uniquely character-
ized and identified. These one or more extracted features
are then used in an identification unit 16 for determining
the identity of the living being 2. Finally, in a data asso-
ciation unit 18 the one or more extracted vital signs of
the living being are then associated with the determined
identity of the living being.

[0045] Thus, the present invention enables the auto-
matic association of remotely measured vital signs with
an identity of a living being, such as a patient identity,
and reliably avoids that vital signs are assigned to a
wrong living being. This idea can be applied in various
contexts. For instance, in a medical context, such as in
a hospital, the present invention enables a medically ac-
ceptable record-keeping of patient data and avoids the
confusion of patients’ vital signs which in an extreme case
could have a lethal outcome. Further, the present inven-
tion enables tracking of vital signs of patients, even before
patients have been registered by the hospital, potentially
detecting patients that are deteriorating while waiting.
The present invention can further be applied in all situa-
tions with one or more unknown people, such as security
areas (e.g. at an airport or the entrance of a building),
home monitoring, public buildings, etc.

[0046] The operation of this embodiment of the data
administration system 1a shall be explained by way of a
non-limiting example. First, by use of the sensor unit 10
a set of consecutive images is acquired. The acquired
images are, for instance, e captured with a camera that
is sensitive to the wavelengths that are relevant for the
vital signs to be extracted. For breathing monitoring the
sensor unit 10 needs to be sensitive to atleast one wave-
length in the visible an/or in the infrared part of the spec-
trum (which will allow day and night sensing). For extract-
ing vital signs from remote PPG signals the sensing unit
10 is to be sensitive to at least two wavelengths in the
visible part of the spectrum with an option to use at least
one wavelength in the infrared part of the spectrum, said
option allowing SpO2 signal extraction and night moni-
toring. For actigraphy monitoring the sensor unit 10
needs to be sensitive to at least one wavelength in the
visible and/or the infrared part of the spectrum (again
allowing day and night monitoring).

[0047] Optionally, an additional light source can be
used to illuminate the living being 2 with radiation in the
wavelength range for which the sensor unit 10 is sensitive
and which includes the wavelengths which are required
for extracting the desired vital signs.

[0048] For extraction of vital signs preferably at least
one region of interest (ROI) is detected in one or more
images of said image data, which region of interest is
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selected such that it shows details or body parts of the
living being from which the desired vital signs can be
extracted. For breathing monitoring the ROl comprises
the chest area, particularly if the measurement is per-
formed using a motion pattern analysis algorithm as, for
instance, described in European patent application EP
11162384 or "Real-Time Vision Based Respiration Mon-
itoring System", K. S. Tan, R. Saatchi, H. Elphick, and
D. Burke, CSNDSP 2010. For vital signs that can be de-
rived from remote PPG (such as heart rate, heart rate
variability, pulse transit time, respiration and SpO2) the
ROI comprises at least one portion of the living being’s
body containing visible skin, such as the cheeks. For ac-
tigraphy monitoring the ROI generally comprises the full
body (or at least the biggest part of the body) of the living
being.

[0049] The detection of the ROI can be performed by
use of one or more methods of a group of methods in-
cluding (pre-trained) object detection (face, chest or other
body parts), detection based on color information (e.g.
skin parts), use of a body model based on 3D information
obtained using a 3D camera or a stereo vision system,
foreground and/or background detection.

[0050] The extraction of the vital sign(s) from the ROI
is performed as described above by use of a known meth-
od, in particular by a known breathing detection method,
actigraphy monitoring method and/or PPG method. De-
tails of such methods can be found in the above-men-
tioned documents so that these methods are not further
explained here in detail.

[0051] The obtained image data are further used for
extracting one or more features of the living being. In an
example a set of visual markers (also called identifiers)
is extracted. These markers include, but are not limited
to, features extracted from the face, chest, and/or other
body parts for object recognition; biometric features (e.g.
height, width, body contours, body volume obtained from
3D-information); a gait pattern for personal recognition
based on a gait analysis; texture features (clothes, hair,
etc.) for texture recognition; color features (e.g. skin color
detection, hair color detection).

[0052] Preferably, at least one of these features is
stored in a vector that is used by the identification unit
16 for identifying a living being. Preferably, such a vector
comprises several features which are commonly used
for identification to increase accuracy and reliability of
the identification.

[0053] The identity check performed in the identifica-
tion unit 16 can be performed by a use of a best match
approach by which a best match with an identity regis-
tered in the data administration system is searched. For
instance, a storage unit 22 may be provided, as shown
in the embodiment of the data administration system 1b
depicted in Fig. 2. This storage unit 22 may store a da-
tabase of identities of living beings including one or more
features of said living beings, e.g. storing a vector of one
or more features of patients that have ever been regis-
tered to a hospital using said data administration system.
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The vector of actually extracted one or more features of
a living being, e.g. a new patient entering the hospital, is
then used for comparison with vectors stored in said da-
tabase 22.

[0054] In an implementation, for instance, a threshold
is used to check if the match is significant enough. This
operation is performed to ensure that several persons do
not use the same identity. If the significance of the best
match is below the predetermined threshold, the person
from which the current vector of one or more features
has been extracted is considered as new and a new iden-
tity is created as will be explained below, i.e. a new vector
will be entered in the database stored in the storage unit
22.

[0055] The identity check can also be performed in the
identification unit 16 by a use of a manual identification
for the first time: a new living being is present from whom
vital signs have been extracted. Forinstance, in a hospital
the patientis asked to register and identify himself/herself
at the registration desk so that vital signs that have al-
ready been extracted during the time while the patient
was waiting can be associated with the correct patient.

[0056] Still further, the identity check can also be per-
formed in the identification unit 16 by a use of an auto-
matic identification for the first time: a new person is thus
automatically found. For instance, from the image data
the visual markers are extracted. If no good match (dis-
tance < threshold) is found with the identities already
stored, then the person is considered as new and a new
identity is created.

[0057] Inone exampleitis assumed that the "firsttime"
identification is manually performed by a user, e.g. a
nurse, at a dedicated location (e.g. the admittance or
registration desk). The registration of the identity is based
on the user input (patient name, social security number,
insurance company, ...) along with at least one of the
features extracted by the feature extraction unit 14 as
described above. This example allows the recording of
patients before their actual registration in the identity da-
tabase and/or the hospital data administration system.
Forinstance, this case is expected to happen in the wait-
ing rooms of an emergency department of a hospital. It
will allow the medical team to have medical data of a
patient prior to any auscultation.

[0058] In the embodiment of the data administration
system 1b shown in Fig. 2, all vital signs that have been
associated (tagged) with the correct living being are
stored along with their identifier (e.g. patient ID which
may be a number assigned to the identity in a central
database stored in the storage unit 22) are stored in a
central unit to produce medical reports or medically rel-
evant data (e.g. arrhythmia detection, apnea, ...). Said
central unit may be the storage unit 22 or a different unit,
e.g. the central data administration system of a hospital.
It should be noted in this context that the storage unit 22
may also be provided in other embodiments of the pro-
posed data administration system.

[0059] In the embodiment of the data administration
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system 1b shown in Fig. 2, an additional image area de-
tection unit 20 is provided for detecting one or more image
areas within images of the image data obtained by the
sensor unit 10. This is illustrated in the diagram depicted
in Fig. 3. Fig. 3 shows an image 4 which has been re-
corded from a scene comprising two persons 3a, 3b. The
image area detection unit 20 thus detects image areas
4a, 4b which each cover an area of the size of at least
one or more body parts, here in this example of the com-
plete body, of a single person. In other words, the image
area 4a covers the area of the whole person 3a, and the
image area 4b covers the whole area of the person 3b.
For such image area detection in images, e.g. taken by
a still camera or a video camera, various detection tech-
niques are available that can be used for this purpose
here, said available detection techniques including a de-
tection based on a Violaand Jones object detector frame-
work, detection based on 3D-information obtained by a
3D camera or stereo vision system, detection based on
motion segmentation, and detection based on fore-
ground/background detection.

[0060] The use of image area detection provides the
advantage that the vital sign extraction and/or the feature
extraction processes only the image data from those im-
age areas 4a, 4b for vital sign extraction and feature ex-
traction, respectively, rather than processing the com-
pleteimage data of completeimages 4. This considerably
reduces the processing time and the storage space. Fur-
thermore, per image area a vector of features can be
obtained and assigned to said image area, for which the
identity is determined by the identification unit 16.
[0061] Fig. 4 shows a third embodiment of a data ad-
ministration system 1c according to the present inven-
tion. In this embodiment the sensor unit 10 comprises
not only a single sensor, such as a single video camera
or a single image sensor, but comprises a plurality of
sensors 10a, 10b, 10c. These sensors 10a, 10b, 10c may
be identical and may be used to obtain image data in
parallel which are then all processed to increase the ac-
curacy of the extraction of vital signs and features of a
living being. For instance, the image data may be used
in an averaging process before they are used for vital
signs and feature extraction. Alternatively, the bestimage
data may be selected for said processing.

[0062] In a different embodiment, as depicted in Fig.
5, to each sensor 10a, 10b, 10c a certain measurement
area 5a, 5b, 5cis assigned, from which each sensor 10a,
10b, 10c obtains image data. Such a management area
5a, 5b, 5¢ covers an area of the size of one or more body
parts of a single living being or a complete living being,
in particular to obtain image data from only those meas-
urement areas including a body part of a living being.
Such a measurement area may, for instance, be as-
signed to the chairs of a waiting area in a hospital, i.e.
only in case a chair is occupied by a patient image data
are recorded by the associated sensor from the meas-
urement area of said chair, and only in this case the ob-
tained image data are then further processed for vital
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signs extraction and feature extraction as described
above. This embodiment also saves processing time and
storage space for storing image data since from unoccu-
pied chairs no image data are preferably obtained at all
(or are at least not further stored and/or processed).
[0063] It should be noted in this context that for moni-
toring two or more measurement areas 5a, 5b, 5c as
depicted in Fig. 5 it is not necessarily required to have a
sensor unit 10 comprising a single sensor 10a, 10b, 10c
for each measurement area, but it is also possible that
the sensor unit 10 is adapted for only monitoring prede-
termined measurement areas and/or obtainingimage da-
ta from only those measurement areas. For instance, in
an embodiment the sensor unit 10 may be adapted to
sweep over the measurement areas to see if a measure-
ment area is occupied by a person (e.g. by detecting
motion within the measurement areas) and, in case a
measurement area is occupied, to focus on said meas-
urement area for obtaining image data.

[0064] Another scenario for use of the embodiment of
the data administration system 1c¢ shown in Fig. 4 is de-
picted in Fig. 6. In this embodiment the sensor unit 10 is
adapted for obtaining image data from a predetermined
monitored area 6 for enabling the tracking of a living being
in said monitored area 6. For instance, if a patient walks
around in a hospital, by use of a plurality of sensors 10a,
10b, 10c that are arranged such that each sensor 10a,
10b, 10c monitors a certain monitored sub-area 6a, 6b,
6¢ tracking of the patient is easily possible. In addition,
in case a person is detected in a certain monitored sub-
area image data may be obtained that also allows the
extraction of vital signs and features useful for identifica-
tion of the person.

[0065] In the embodiment shown in Fig. 4 the data ad-
ministration system 1c additionally comprises a notifica-
tion unit, which may be a monitor for displaying the vital
signs together with the identity of an identified person. In
another embodiment the vital signs may be senttogether
with the identity to a predetermined address, such as an
emergency center or a mobile device, for instance, if a
nurse or doctor wants to follow remotely the vital signs
of a particular patient.

[0066] Still further, in the embodiment shown in Fig. 4
the data administration system 1c further comprises an
audio sensor 11, such as a microphone, for obtaining
audio data of said living being 3. Said audio data may
then be used in the identification unit, in addition to the
extracted features of the living being, to identify the living
being in order to further increase the reliability of the iden-
tification.

[0067] It should be noted in this context that the various
optional elements shown in the different embodiments
ofthe data administration system of the presentinvention
depicted in Figs. 1, 2 and 4 can also be used in other
combinations and not necessarily only in the particular
combinations as shown in these figures.

[0068] An exemplary scenario for use of the present
invention in a hospital may be as follows. If a new patient
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arrives in bed, the proposed system detects that the pa-
tientis not enrolled in the system yet and notifies a nurse.
Tracking of the patient, in particular for vital signs extrac-
tion, is done in an anonymous EHR (electronic health
record) giving this new patient a virtual identity (e.g. John
Doe 124). After a nurse has enrolled the new patient, the
patient’s face and the bed location are coupled to the
associated EHR, and the anonymous EHR is merged
with the patient permanent EHR.

[0069] If the patient leaves the bed, the proposed sys-
tem detects this and administrates it in the system so
that, for instance, a nurse can look up who is in bed and
who is out of bed. Optionally, the system tracks the user
through the hospital using a camera-hand-over. Further,
the system optionally notifies a nurse.

[0070] If a person enters the bed at a certain location
the system checks if the patient is still the same. If this
is the case, this patient is continued to be monitored (for
vital signs), and the system record for this patient is fur-
ther updated. If it is identified that the patientis no longer
the same, a nurse may be notified. Further tracking (for
vital signs) is then done again in an anonymous EHR.
The nurse can correct the system if the patient is still the
same but is incorrectly recognized, e.g. because the
head is bandaged or no longer bandaged which was not
yet known to the system. Further, the nurse can stop
monitoring the previous patient if the bed has been re-
assigned to a different patient. Still further, the nurse can
enroll the new patient. If this patient was previously en-
rolled at a different location in the hospital, the system
can be informed that the patient has been moved to a
new bed so that now the new patient is tracked at the
correct location.

[0071] Another scenario for use of the present inven-
tion in an emergency ward may be as follows. If a new
patient arrives in the waiting room and sits down in a
monitored chair the system detects the new patient,
starts tracking and stores the obtained vital signs in an
anonymous EHR. Optionally, these vital signs are pro-
vided to a warning system, such as a system employing
EWS-lite (early warning score). If this warning system
indicates that certain thresholds are exceeded, immedi-
ate attention is needed so that a nurse or a doctor may
be warned, including the chairnumber and a good picture
of the face in the warning.

[0072] When the patient is registered at the desk, the
nurse identifies the patient and the system merges the
anonymous EHR with the patient EHR. If the patient con-
tinues waiting, the system continues to monitor the pa-
tient now using the patient EHR. If the patient is moved
into the hospital, the above explained scenario for use
of the present invention in a hospital may be relevant.
Optionally, the system keeps tracking the patient any-
where in the hospital.

[0073] The present invention enables a medically ac-
ceptable record-keeping of patient data and reliably
avoids the confusion of vital signs parameters of patients
which in an extreme case could have a lethal outcome.
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Further applications of the present invention are all situ-
ations where one or more unknown living beings are mon-
itored, such as the waiting room of a veterinarian, a se-
curity area, public areas, entrance areas of buildings, etc.
[0074] 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 togeth-
er with or as part of other hardware, but may also be
distributed in other forms, such as via the Internet or other
wired or wireless telecommunication systems.

[0075] Any reference signs in the claims should not be
construed as limiting the scope.

Claims

1. Processor for automatically associating vital signs
with an identity of a living being, said processor com-
prising:

- an image area detection unit (20) for detecting
one or more image areas (4a, 4b) within images
(4) of a scene potentially comprising more than
one living beings, said images being remotely
obtained by an external camera (10) in a con-
tactless manner and from a distance of the one
or more living beings, an image area (4a, 4b)
covering an area of the size of one or more body
parts of a single living being or a complete living
being and said images comprising image data
of at least a body part of a living being (2),

- a vital sign extraction unit (12) for extracting
one or more vital signs of said living being (2)
from the remotely obtained image data of an im-
age area comprising at least a body part of said
living being (2) by a breathing monitoring meth-
od, a photo-plethysmography method and/or an
actigraphy monitoring method,

- a feature extraction unit (14) for extracting one
or more features of said living being (2) from the
remotely obtained image data of an image area
comprising at least a body part of said living be-
ing (2),

- an identification unit (16) for determining the
identity of said living being (2) by use of said one
or more extracted features of said living being
(2), and

- a data association unit (18) for associating the
one or more extracted vital signs of said living
being (2) with the determined identity of said liv-
ing being (2) to assign the vital signs to said living
being based on the determined identity.

2. Processor as claimed in claim 1,
wherein said vital sign extraction unit (12) is config-
ured to determine one or more regions of interest of
said living being (2) and to extract one or more vital
signs from said one or more regions of interest.
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3. Processor as claimed in claim 1,
wherein said feature extraction unit (14)is configured
to extract one or more features of said living being
(2) from the remotely obtained image data of said
living being (2) by at least one feature extraction
method out of a group of feature extraction methods
including:

i) an object recognition method for recognizing
features from face, chest or other body parts,
ii) a biometric feature extraction method for ex-
tracting biometric features, in particular height,
width, body contour, body volume,

iii) a gait analysis method for gait pattern recog-
nition,

iv) a texture recognition method for recognizing
texture features,

v) a color recognition method for recognizing
color features.

4. Data administration system (1a, 1b, 1¢) comprising

- a camera (10) for remotely obtaining images
of a scene potentially comprising more than one
living beings in a contactless manner and from
a distance of the one or more living beings, said
images comprising image data of atleast a body
part of a living being (2), and

- a processor as claimed in claim 1.

5. Data administration system as claimed in claim 4,
further comprising a storage unit (22) for storing a
database of identities of living beings including one
or more features of said living beings,
wherein said identification unit (16) is configured to
determine the identity of said living being (2) by com-
parison of said one or more extracted features of
said living being (2) with the features stored in said
database of identities.

6. Data administration system as claimed in claim 5,
wherein said storage unit (22) is configured to store
said one or more extracted vital signs of said living
being (2) in a database entry of the determined iden-
tity.

7. Data administration system as claimed in claim 4,
wherein said camera is a video camera for obtaining
image data in the visual and/or infrared wavelength
range.

8. Data administration system as claimed in claim 4,
wherein said camera (10) is configured to obtain im-
age data from one or more predetermined measure-
ment areas (5a, 5b, 5c), a measurement area cov-
ering an area of the size of one or more body parts
of a single living being or a complete living being, in
particular to obtainimage data from only those meas-
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urement areas including a body part of aliving being.

Data administration system as claimed in claim 4,
comprising a plurality of cameras (10a, 10b, 10c) for
obtaining image data from a predetermined moni-
tored area (6) for allowing the tracking of living beings
in said monitored area.

Data administration system as claimed in claim 4,
further comprising an audio sensor (11), in particular
a microphone, for obtaining audio data of said living
being (2),

wherein said identification unit (16) is configured to
determine the identity of said living being (2) by use
of said one or more extracted features and the ob-
tained audio data of said living being (2).

Processing method for automatically associating vi-
tal signs with an identity of a living being, said
processing method comprising the steps of

- detecting one or more image areas (4a, 4b)
within images (4) of a scene potentially compris-
ing more than one living beings, said images
being remotely obtained by an external camera
(10)in acontactless manner and from a distance
of the one or more living beings, an image area
(4a, 4b) covering an area of the size of one or
more body parts of a single living being ora com-
plete living being and said images comprising
image data of at least a body part of a living
being (2),

- extracting one or more vital signs of said living
being (2) from the remotely obtained image data
of animage area comprising at least a body part
of said living being (2) by a breathing monitoring
method, a photo-plethysmography method
and/or an actigraphy monitoring method,

- extracting one or more features of said living
being (2) from the remotely obtained image data
of animage area comprising at least a body part
of said living being (2),

- determining the identity of said living being (2)
by use of said one or more extracted features
of said living being (2), and

- associating the one or more extracted vital
signs of said living being (2) with the determined
identity of said living being (2) to assign the vital
signs to said living being based on the deter-
mined identity.

Data administration method comprising the steps of:

- remotely obtaining images of a scene poten-
tially comprising more than one living beings in
a contactless manner and from a distance of the
one or more living beings, said images compris-
ing image data of at least a body part of a living
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being (2), and
- a processing method as claimed in claim 11.

13. Computer program comprising program code means

for causing a computer to carry out the steps of the
method as claimed in claim 11 when said computer
program is carried out on the computer.

Patentanspriiche

Prozessor zum automatischen Assoziieren von Le-
benszeichen mit einer |dentitat eines Lebewesens,
wobei der Prozessor umfasst:

- eine Bildbereichdetektionseinheit (20) zum De-
tektieren eines oder mehrerer Bildbereiche (4a,
4b) innerhalb von Bildern (4) einer Szene, die
potentiell mehr als ein Lebewesen umfasst, wo-
bei die Bilder durch eine externe Kamera (10)
aufkontaktlose Weise in einem Abstand zu dem
einen oder den mehreren Lebewesen aus der
Ferne erhalten werden, wobei ein Bildbereich
(4a, 4b) einen Bereich der Grolke eines oder
mehrerer Korperteile eines einzelnen Lebewe-
sens oder eines vollstandigen Lebewesens ab-
decktund die Bilder Bilddaten mindestens eines
Korperteils eines Lebewesens (2) umfassen,

- eine Lebenszeichenextraktionseinheit (12)
zum Extrahieren eines oder mehrerer Lebens-
zeichen von dem Lebewesen (2) aus den aus
der Ferne erhaltenen Bilddaten eines Bildbe-
reichs, umfassend mindestens einen Korperteil
des Lebewesens (2), durch ein Atmungstiber-
wachungsverfahren, ein Photoplethysmogra-
phieverfahren und/oder ein Aktigraphieliberwa-
chungsverfahren,

- eine Merkmalextraktionseinheit (14) zum Ex-
trahieren eines oder mehrerer Merkmale von
dem Lebewesen (2) aus den aus der Ferne er-
haltenen Bilddaten eines Bildbereichs, die min-
destens einen Korperteil des Lebewesens (2)
umfassen,

- eine Identifikationseinheit (16) zum Bestimmen
der Identitat des Lebewesens (2) durch Verwen-
dung des einen oder der mehreren extrahierten
Merkmale des Lebewesens (2), und

- eine Datenassoziationseinheit (18) zum Asso-
ziieren des einen oder der mehreren Lebenszei-
chen des Lebewesens (2) mit der bestimmten
Identitdt des Lebewesens (2), um die Lebens-
zeichen auf Grundlage der bestimmten Identitat
mit dem Lebewesen zu assoziieren.

Prozessor nach Anspruch 1,

wobei die Lebenszeichenextraktionseinheit (12)
konfiguriert ist, um eine oder mehrere Regionen von
Interesse des Lebewesens (2) zu bestimmen und
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ein oder mehrere Lebenszeichen von der einen oder
den mehreren Regionen zu extrahieren.

Prozessor nach Anspruch 1,

wobei die Merkmalextraktionseinheit (14) konfigu-
riert ist, um ein oder mehrere Merkmale des Lebe-
wesens (2) aus den aus der Ferne erhaltenen Bild-
daten des Lebewesens (2) durch mindestens ein
Merkmalextraktionsverfahren aus einer Gruppe von
Merkmalextraktionsverfahren zu extrahieren, bein-
haltend:

i) ein Objekterkennungsverfahren zum Erken-
nen von Merkmalen von Gesicht, Brustkorb oder
weiteren Korperteilen,

i) ein Extraktionsverfahren biometrischer Merk-
male zum Extrahieren biometrischer Merkmale,
insbesondere Hohe, Breite, Korperkontur, Kor-
pervolumen,

ii) ein Gangartanalyseverfahren zur Gangart-
mustererkennung,

iv) ein Texturerkennungsverfahren zum Erken-
nen von Texturmerkmalen,

v) ein Farberkennungsverfahren zum Erkennen
von Farbmerkmalen.

4. Datenadministrationssystem (1a, 1b, 1c), umfas-

send

- eine Kamera (10) zum Erhalten von Bildern
einer Szene, die potentiell mehr als ein Lebe-
wesen umfasst, auf eine kontaktlose Weise aus
der Ferne und in einem Abstand zu dem einen
oder den mehreren Lebewesen, wobei die Bil-
der Bilddaten von mindestens einem Korperteil
eines Lebewesens (2) umfassen, und

- einen Prozessor nach Anspruch 1.

Datenadministrationssystem nach Anspruch 4,
weiter umfassend eine Speichereinheit (22) zum
Speichern einer Datenbank von Identitaten von Le-
bewesen, die ein oder mehrere Merkmale der Lebe-
wesen beinhaltet,

wobei die Identifikationseinheit (16) konfiguriert ist,
umdie Identitat des Lebewesens (2) durch Vergleich
des einen oder der mehreren extrahierten Merkmale
des Lebewesens (2) mit den in der Datenbank von
Identitdten gespeicherten Merkmalen zu bestim-
men.

Datenadministrationssystem nach Anspruch 5,
wobei die Speichereinheit (22) konfiguriert ist, um
das eine oder die mehreren Lebenszeichen des Le-
bewesens (2) in einem Datenbankeintrag der be-
stimmten Identitat zu speichern.

Datenadministrationssystem nach Anspruch 4,
wobei die Kamera eine Videokamera zum Erhalten
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von Bilddaten im visuellen und/oder infraroten Wel-
lenlangenbereich ist.

Datenadministrationssystem nach Anspruch 4,
wobei die Kamera (10) konfiguriert ist, um Bilddaten
aus einem oder mehreren vorher festgelegten Mess-
bereichen (5a, 5b, 5¢) zu erhalten, wobei ein Mess-
bereich einen Bereich von der GréRRe eines oder
mehrerer Korperteile eines einzelnen Lebewesens
oder eines vollstandigen Lebewesens abdeckt, ins-
besondere, um Bilddaten von ausschlieBlich jenen
Messbereichen zu erhalten, die einen Korperteil ei-
nes Lebewesens beinhalten.

Datenadministrationssystem nach Anspruch 4,
umfassend eine Vielzahl von Kameras (10a, 10b,
10c¢) zum Erhalten von Bilddaten aus einem vorher
festgelegten Uberwachten Bereich (6) zum Erlauben
des Nachverfolgens von Lebewesen in dem uber-
wachten Bereich.

Datenadministrationssystem nach Anspruch 4,
weiter umfassend einen Audiosensor (11), insbe-
sondere ein Mikrophon, zum Erhalten von Audioda-
ten des Lebewesens (2),

wobei die Identifikationseinheit (16) konfiguriert ist,
um die ldentitat des Lebewesens (2) durch Verwen-
dung des einen oder der mehreren extrahierten
Merkmale und der erhaltenen Audiodaten des Le-
bewesens (2) zu bestimmen.

Verarbeitungsverfahren zum automatischen Asso-
ziieren von Lebenszeichen mit einer Identitat eines
Lebewesens, wobeidas Verarbeitungsverfahren die
folgenden Schritte umfasst:

- Detektieren von einem oder mehreren Bildbe-
reichen (4a, 4b) innerhalb von Bildern (4) einer
Szene, die potentiell mehr als ein Lebewesen
umfasst, wobei die Bilder durch eine externe Ka-
mera (10) auf kontaktlose Weise in einem Ab-
stand zu dem einen oder den mehreren Lebe-
wesen aus der Ferne erhalten werden, wobei
ein Bildbereich (4a, 4b) einen Bereich der GroRe
eines odermehrerer Korperteile eines einzelnen
Lebewesens oder eines vollstandigen Lebewe-
sens abdeckt und die Bilder Bilddaten mindes-
tens eines Korperteils eines Lebewesens (2)
umfassen,

- Extrahieren eines oder mehrerer Lebenszei-
chen von dem Lebewesen (2) aus den aus der
Ferne erhaltenen Bilddaten eines Bildbereichs,
die mindestens einen Korperteil des Lebewe-
sens (2) umfassen, durch ein Atmungsiberwa-
chungsverfahren, ein Photoplethysmographie-
verfahren und/oder ein Aktigraphietuberwa-
chungsverfahren,

- Extrahieren eines oder mehrerer Merkmale
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von dem Lebewesen (2) aus den aus der Ferne
erhaltenen Bilddaten eines Bildbereichs, die
mindestens einen Korperteil des Lebewesens
(2) umfassen,

- Bestimmen der Identitat des Lebewesens (2)
durch Verwendung des einen oder der mehre-
ren extrahierten Merkmale des Lebewesens (2),
und

- Assoziieren des einen oder der mehreren ex-
trahierten Lebenszeichen des Lebewesens (2)
mit der bestimmten Identitat des Lebewesens
(2), um die Lebenszeichen auf Grundlage der
bestimmten Identitdt mitdem Lebewesen zu as-
soziieren.

12. Datenadministrationsverfahren, umfassend die fol-

genden Schritte:

- Erhalten von Bildern einer Szene, die potentiell
mehr als ein Lebewesen umfasst, auf eine kon-
taktlose Weise aus der Ferne und in einem Ab-
stand zu dem einen oder den mehreren Lebe-
wesen, wobei die Bilder Bilddaten mindestens
eines Korperteils eines Lebewesens (2) umfas-
sen, und

- ein Verarbeitungsverfahren nach Anspruch 11.

13. Computerprogramm, umfassend Programmcode-

mittel zum Bewirken, dass ein Computer die Schritte
des Verfahrens nach Anspruch 11 ausfiihrt, wenn
das Computerprogramm auf dem Computer ausge-
flhrt wird.

Revendications

Processeur pour associer automatiquement des si-
gnes vitaux a une identité d’un étre vivant, ledit pro-
cesseur comprenant :

- une unité de détection de zone d’'image (20)
pour détecter une ou plusieurs zones d’'image
(4a, 4b) dans des images (4) d’un site compre-
nant potentiellement plusieurs étes vivants, les-
dites images étant obtenues a distance par une
caméra externe (10) de maniére sans contact
et depuis une distance des un ou plusieurs étres
vivants, une zone d'image (4a, 4b) couvrantune
zone de la taille d’'une ou plusieurs parties cor-
porelles d’un étre vivant individuel ou d’'un étre
vivant complet et lesdites images comprenant
des données d’'image d’au moins une partie cor-
porelle d’un étre vivant (2),

- une unité d’extraction de signe vital (12) pour
extraire un ou plusieurs signes vitaux dudit étre
vivant (2) a partir des données d’'image obte-
nues a distance d’'une zone d’image compre-
nant au moins une partie corporelle dudit étre
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vivant (2) par un procédé de surveillance de la
respiration, un procédé de photo-pléthysmogra-
phie et/ou un procédé de surveillance par acti-
graphie,

- une unité d’extraction de caractéristique (14)
pour extraire une ou plusieurs caractéristiques
dudit étre vivant (2) des données d’'image obte-
nues a distance d’'une zone d’image compre-
nant au moins une partie corporelle dudit étre
vivant (2),

- une unité d’identification (16) pour déterminer
I'identité dudit étre vivant (2) en utilisant lesdites
une ou plusieurs caractéristiques extraites dudit
étre vivant (2), et

- une unité d’association de données (18) pour
associer les un ou plusieurs signes vitaux ex-
traits dudit étre vivant (2) a I'identité déterminée
dudit étre vivant (2) pour attribuer les signes vi-
taux audit étre vivant sur la base de lidentité
déterminée.

Processeur selon la revendication 1,

dans lequel ladite unité d’extraction de signe vital
(12) est configurée pour déterminer une ou plusieurs
régions d’intérét dudit étre vivant (2) et pour extraire
un ou plusieurs signes vitaux desdites une ou plu-
sieurs régions d'’intérét.

Processeur selon la revendication 1,

dans lequel ladite unité d’extraction de caractéristi-
que (14) est configurée pour extraire une ou plu-
sieurs caractéristiques dudit étre vivant (2) a partir
des données d’'image obtenues a distance dudit étre
vivant (2) par au moins un procédé d’extraction de
caractéristique d’un groupe de procédés d’extraction
de caractéristique incluant :

i) un procédé de reconnaissance d’objet pour
reconnaitre des caractéristiques du visage, du
thorax ou d’autres parties corporelles,

ii) un procédé d’extraction de caractéristique
biométrique pour extraire des caractéristiques
biométriques, en particulier, taille, poids, con-
tour corporel, volume corporel,

i) un procédé d’analyse de démarche pour une
reconnaissance d’'un modéle de démarche,

iv) un procédé de reconnaissance de texture
pour reconnaitre des caractéristiques de textu-
re,

V) un procédé de reconnaissance de couleur
pour reconnaitre des caractéristiques de cou-
leur.

4. Systeme d’administration de données (1a, 1b, 1c)

comprenant

- une caméra (10) pour obtenir a distance des
images d’un site comprenant potentiellement
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plusieurs étres vivants de maniére sans contact
et depuis une distance des un ou plusieurs étre
vivants, lesdites images comprenant des don-
nées d’'image d’au moins une partie corporelle
d’'un étre vivant (2) et

- un processeur selon la revendication 1.

Systeme d’administration de données selon la re-
vendication 4,

comprenant en outre une unité de stockage (22) pour
stocker une base de données d’identités d’étre vi-
vants incluant une ou plusieurs caractéristiques des-
dits étres vivants,

dans lequel ladite unité d’identification (16) est con-
figurée pour déterminer I'identité dudit étre vivant (2)
par comparaison desdites une ou plusieurs caracté-
ristiques extraites dudit étre vivant (2) avec les ca-
ractéristiques stockées dans ladite base de données
d’identités.

Systeme d’administration de données selon la re-
vendication 5,

dans lequel ladite unité de stockage (22) est confi-
gurée pour stocker lesdits un ou plusieurs signes
vitaux extraits dudit étre vivant (2) dans une entrée
de base de données de l'identité déterminée.

Systeme d’administration de données selon la re-
vendication 4,

dans lequel ladite caméra est une caméra vidéo pour
obtenir des données d'image dans la plage de lon-
gueurs d’onde visuelle et/ou infrarouge.

Systeme d’administration de données selon la re-
vendication 4,

dans lequel ladite caméra (10) est configurée pour
obtenir des données d'image d’une ou plusieurs zo-
nes de mesure prédéterminées (5a, 5b, 5¢), une zo-
ne de mesure couvrant une zone de la taille d’'une
ou plusieurs parties corporelles d’un organisme vi-
vant individuel ou d’un étre vivant complet, en parti-
culier pour obtenir des données d’'image uniquement
des zones de mesure incluant une partie corporelle
d’'un étre vivant.

Systeme d’administration de données selon la re-
vendication 4,

comprenantune pluralité de caméras (10a, 10b, 10c)
pour obtenir des données d’'image d’une zone sur-
veillée prédéterminée (6) pour permettre le suivi
d’étres vivants dans ladite zone surveillée.

Systeme d’administration de données selon la re-
vendication 4,

comprenant en outre un capteur audio (11), en par-
ticulier un microphone, pour obtenir des données
audio dudit étre vivant (2),

dans lequel ladite unité d’identification (16) est con-
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figurée pour déterminer I'identité dudit étre vivant (2)
en utilisantlesdites une ou plusieurs caractéristiques
extraites et les données audio obtenues dudit étre
vivant (2).

Procédé de traitement pour associer automatique-
mentdes signes vitaux a une identité d’un étre vivant,
ledit procédé de traitement comprenant les étapes
consistant a

- détecter une ou plusieurs zones d’image (4a,
4b) dans des images (4) d’un site comprenant
potentiellement plusieurs étres vivants, lesdites
images étant obtenues a distance par une ca-
méra externe (10) sans contact et depuis une
distance des un ou plusieurs étres vivants, une
zone d’'image (4a, 4b) couvrant une zone de la
taille d’'une ou plusieurs parties corporelles d’'un
étre vivant individuel ou d’'un étre vivant complet
et lesdites images comprenant des données
d’'image d’au moins une partie corporelle d’'un
étre vivant (2),

- extraire un ou plusieurs signes vitaux dudit étre
vivant (2) a partir des données d’'image obte-
nues a distance d’'une zone d’image compre-
nant au moins une partie corporelle dudit étre
vivant (2) par un procédé de surveillance de la
respiration, un procédé de photo-pléthysmogra-
phie et/ou un procédé de surveillance par acti-
graphie,

- extraire une ou plusieurs caractéristiques dudit
étre vivant (2) des données d’'image obtenues
a distance d’'une zone d’'image comprenant au
moins une partie corporelle dudit étre vivant (2),
- déterminer l'identité dudit étre vivant (2) en uti-
lisant lesdites une ou plusieurs caractéristiques
extraites dudit étre vivant (2), et

- associer les un ou plusieurs signes vitaux ex-
traits dudit étre vivant (2) a I'identité déterminée
dudit étre vivant (2) pour attribuer les signes vi-
taux audit étre vivant sur la base de lidentité
déterminée.

12. Procédé d’administration de données comprenant

les étapes consistant a :

- obtenir a distance des images d’un site com-
prenant potentiellement plusieurs étre vivants
de maniére sans contact et depuis une distance
des un ou plusieurs étre vivants, lesdites images
comprenant des données d’'image d’au moins
une partie corporelle d’un étre vivant (2) et

- un procédé de traitement selon la revendica-
tion 11.

13. Programme informatique comprenant des moyens

de codage de programme pour faire réaliser par un
ordinateur les étapes du procédé selon la revendi-
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cation 11 lorsque ledit programme informatique est
réalisé sur I'ordinateur.
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