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Description
BACKGROUND OF THE INVENTION

[0001] The present invention concerns an automatic
sensor position recognition system. The present inven-
tion also concerns a method for automatically recogniz-
ing the position of a sensor on a person’s body and the
use of such a system.

[0002] Upper and lower limb impairments are among
the most common forms of neurological deficits after a
stroke. Patients suffer from insufficient coordination ca-
pabilities and weak muscles. Other conditions that may
be treated are cognitive defects, vision impairments and
speech problems. Some of the relevant therapeutic pro-
cedures can be executed at home, under remote super-
vision.

[0003] In order to evaluate the motor performance of
the patient and provide appropriate feedback, data about
the patient’'s movements are required. To this end, sen-
sors or markers are attached to the patient’s body at dif-
ferentlocations. While the absolute orientation of the sen-
sors or markers that are used can be determined, their
absolute position in space cannot be determined. For
transforming the orientation measurements into body
movements and postures it is therefore necessary to
know the body segment which a sensor is attached to.
[0004] Currently, this information is provided manually
to a data processing unit by associating the body seg-
ment with the unique sensor identification. This proce-
dure is always required when the sensors are attached
to the body. Since it requires human interaction it is not
only error-prone but is also an obstacle particularly for
impaired patients when using such a system.

[0005] WO 2004/053444 discloses a system and
method for monitoring the body temperature of a person.
The system comprises one or more sensor devices,
where each sensor device is capable of measuring a tem-
perature at a known location of a body of a human or
other animal. Each sensor transmits a temperature
measurementvalue and sensoridentification to a monitor
device. The monitor device receives the temperature
measurement value and sensor identification, and com-
putes an adjusted temperature value based upon the po-
sition of the measuring sensor, body age, and time of
age. As the sensors report a different temperature de-
pending on their location on the body, the importance of
assigning a measured temperature to an individual sen-
sor is stated. This is undertaken using a sensor registra-
tion table comprising a sensor identification number, a
unique sensor registration number assigned during sen-
sor manufacture, a sensor position indicator, body age,
and upper and lower alarm limits. Thus, the information
has to be entered manually with the associated draw-
backs.

[0006] From the above it is apparent that a need still
exists in the art for an automatic sensor position system
and a method for automatically recognizing the position
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of a sensor on a person’s body.
SUMMARY OF THE INVENTION

[0007] The presentinvention addresses this and other
needs by providing an automatic sensor position recog-
nition system as claimed in claim 1 and a method as
claimed in claim 8.

[0008] The position recognition unitis to be understood
as a device or a marking that is located at a pre-deter-
mined position on a person’s body. Itbears a unique iden-
tification that can be read by other devices. This identifi-
cation can be in the form of a binary, decimal, hexadec-
imal orotherwise expressed number, alphanumeric char-
acters, graphical symbols and the like. The uniqueness
relates to the fact that no other unit within the system
bears the same identification. The identification can also
be selected in such a way that the identification is unique
for all units ever manufactured, for example by express-
ing the identification in a 32 bit or 64 bit binary number.
The pre-determined position of the unit can be a location
such as the person’s head, upper arm, lower arm, shoul-
der, finger, hand, torso, thigh, lower leg or foot.

[0009] The sensor whose position is to be recognized
automatically also bears a unique identification. This
identification can be in the form of a binary, decimal, hex-
adecimal or otherwise expressed number, alphanumeric
characters, graphical symbols and the like. The unique-
ness relates to the fact that no other sensor within the
system bears the same identification. The identification
can also be selected in such a way that the identification
is unique for all such sensors ever manufactured, for ex-
ample by expressing the identification in a 32 bit or 64
bit binary number

[0010] The communication unitis assigned to the sen-
sor in a logical and/or in a physical way. When it is as-
signed in a logical way then the communication unit is
identifiable as belonging to a certain sensor. It can also
be assigned to the sensor physically, for example by be-
ing integrated into the sensor. Firstly, the communication
unit can transmit the unique sensor identification and the
sensor signals to a data processing unit so the sensor
signals can be further processed and evaluated. Sec-
ondly, the communication unit can read the unique iden-
tification of the position recognition unit. In combination,
the communication can thus transmit both unique iden-
tifications associated with each other. The transmission
can be undertaken via a wired connection, by wireless
techniques such as infrared, bluetooth, IEEE 802.11 and
the like or by using the conductivity of the human body.
An example of the latter would be transmitting electrical
signals via the skin of a person. This body-coupled com-
munication has the advantage of allowing a great free-
dom of movement for the person. For the case that the
sensor, the communication unit and the data processing
unit are all placed on the person’s body it is also possible
to incorporate them into a body area network. The indi-
vidual components of the body area network may com-
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municate by the techniques as mentioned above.
[0011] The data processing unit receives signals from
the communication unit. Additionally, it may directly re-
ceive signals from the sensor. It is in communication with
a database. This database has information stored about
which position recognition units are meant to be at which
pre-determined positions. This is undertaken by way of
correlating the unique identification of the position rec-
ognition unit and its pre-determined position.

[0012] Thus, when placingthe communication unitwith
the sensor on the position recognition unit, the unique
identifiers of the sensor and the position recognition unit
are paired and transmitted to the data processing unit.
[0013] Thedatabase may be a separate physical entity
or a logical entity. As a separate physical entity the da-
tabase may reside on its own mass storage device and
be connected to the data processing unit via an interface.
As alogical entity it may be split up and have its individual
components integrated into the position recognition unit
and/or sensor. In this form the unique identifier of the
position recognition unit also comprises information
about where the position recognition unit is located. The
communication of the logical database with the data
processing unit is also effected via the communication
unit.

[0014] Accessing the database then provides all infor-
mation needed to assign a position on the person’s body
to the sensor in question. The data processing unit can
then, for example, calculate a correct representation of
the person in form of an avatar.

[0015] It is also possible to sense when a sensor has
been removed from the position recognition unit. This
task can be performed by the communication unit. In or-
der to keep the data pair correlation up to date the system
can then register that the specific sensor is not present
anymore. The same applies to the situation when the
sensor is switched off or stops transmitting measure-
ments, which allows for error correction.

[0016] In summary, the system according to the inven-
tion provides an automatic association between sensors
and body segments as well as means to obtain these
associations. As a result, no human interaction is re-
quired any more to assign a body segment to a sensor.
Thus, assignment errors can be prevented and the pa-
tientis not burdened any more with attaching a particular
sensor to a specific body segment and can concentrate
more on the exercises he is supposed to undertake or,
in the case of body temperature measurement, can be
more assured that the temperature readings from differ-
ent sensors are interpreted correctly. This is especially
the case for when new sensors are introduced, either as
a replacement for old sensors or as an addition to the
system.

DETAILED DESCRIPTION OF THE INVENTION

[0017] Before the invention is described in detail, it is
to be understood that this invention is not limited to the
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particular component parts of the devices described or
process steps of the methods described as such devices
and methods may vary. It is also to be understood that
the terminology used herein is for purposes of describing
particular embodiments only, and is not intended to be
limiting. It must be noted that, as used in the specification
and the appended claims, the singular forms "a," "an"
and "the" include singular and/or plural referents unless
the context clearly dictates otherwise. Thus, for example,
reference to "a sensor" includes two or more sensors,
reference to "a position recognition unit" includes more
than one such devices, and the like.

[0018] Inone embodiment of the present invention the
unique identification information of the position recogni-
tion unit is stored in a form that is readable by optical
means. Examples for such a storage form include bar
codes and two-dimensional pixel array. Preferably, these
markings are scanned via a laser beam. Advantages of
optical reading of the identification include the low cost
of deploying the information as it can be simply achieved
by using printed stickers. Thus, in its simplest form, the
position recognition unit is a bar code label.

[0019] Inanother embodiment of the presentinvention
the unique identification information of the position rec-
ognition unit is stored in a form that is readable by elec-
trical or electronic means. Examples for this include wire-
less transmissions such as radio frequency identification
(RFID) and wired means where the position recognition
unit bears electrical contacts that have to be touched by
the correct contacts of the communication unit in order
to read out the identification. Advantages of electrical
reading include the possibility of conveying a great
amount of data and, in the case of RFID, that reading is
not hampered when the position recognition unit is con-
cealed beneath clothing.

[0020] Inanother embodiment of the presentinvention
the position recognition unit is part of a garment worn by
the person. Examples include jackets, pants and belts
where the position recognition unit is placed. Further-
more, the garment may be tailored to only permit wearing
it in one certain way. An example would be a glove, a
sock or a garment worn over the shoulder and the upper
arm. This specific tailoring serves to restrict the location
of the position recognition unit. Optical markings, RFID
chips and other means for storing information can be
placed on or in the garment. In addition, the sensors can
then be fastened to the garment by placing them into
pockets. The position recognition units could also then
be integrated into the pockets. Advantages of placing the
position recognition units in a garment as mentioned
above include that the person only needs to carry the
units when needed.

[0021] Inanother embodiment of the presentinvention
the position recognition unit is located directly on and/or
in the person’s body. For example, RFID chips maybe
glued to the skin or implanted under the skin. Likewise,
optical markings may be applied directly to the skin with
permanent or non-permanentink. This includes tattooing
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the optical markings. In this context, non-permanent ink
is an ink that is degraded or washes off after a time period
of, forexample, 4 weeks, 8 weeks, 12 weeks or one year.
Reversible addition of the position recognition units pro-
vides for that they need not be worn any more when the
person does not need to perform exercises any more.
The advantage of attaching position recognition units di-
rectly to the person’s body is that their position can be
very well-defined and non-changing. Furthermore, this
simplifies affixing a sensor to the person’s body. For ex-
ample, a sensor must only be strapped to the respective
limb without being worn in a special suit.

[0022] Ina further embodiment of the presentinvention
the position recognition unit and the sensor are adapted
to interact in such a way that the reading of the unique
identification information of the position recognition unit
is permitted in only one pre-defined spatial orientation of
the sensor. This serves to confine the sensor if there are
several possible ways of placing it on the person’s body.
For example, it can be excluded that a sensor is placed
upside down on the person. Ways for achieving such a
restriction include unsymmetrically placed electrical con-
tacts on the position recognition unit that are matched on
the side of the communication unit and unsymmetrically
placed optical marks. Likewise, the position recognition
unit may also comprise mechanical elements that restrict
attaching the communication unit to one spatial orienta-
tion. By permitting the reading of the unique identification
information only in one pre-defined spatial orientation it
is also possible to determine the orientation and exact
relative position of the sensor with respectto the person’s
body part in question. For example, in the case of a bar
code optical marking it may be determined in which di-
rection the lines of the bar code run. From this the orien-
tation of the sensor may be determined. Likewise, failure
to position the sensor correctly may be communicated
to the user by means such as optical, electrical or tactile
feedback.

[0023] Inanother embodiment of the present invention
the sensor is selected from the group comprising motion
sensors, inertial sensors, acceleration sensors, gravity
sensors, magnetic field sensors, body temperature sen-
sors, pulse sensors, blood oxygen sensors, electromyo-
graphical sensors, electrocardiographical sensors
and/or optical markings for visual tracking. These types
of sensors are advantageously used for monitoring the
body stance, motion or condition of a person. Several
sensors maybe combined, for example acceleration sen-
sors and gravity sensors. Body temperature sensors may
be employed to monitor afever of a person or the person’s
physical exertion. Electromyographical sensors can be
used to assess the level of fatigue of a certain limb or
body segment. For example, uneven distribution of fa-
tigue between the two legs of a person may indicate that
the person is overexerting one leg and thus not walking
correctly. As electrocardiographical sensors need to be
placed correctly on various locations of a patient’s body,
such as chest, arms and legs, they also benefit from being
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incorporated into a system according to the present in-
vention. Optical markings for visual tracking are also ad-
vantageously employed. They can be identified by a cam-
erain orderto represent the stance or motion of a person.
[0024] The presentinvention is further concerned with
a method for automatically recognizing the position of a
sensor on a person’s body comprising the steps of:

- providing a position recognition unit at a pre-deter-
mined position on a person’s body, the position rec-
ognition unit bearing a unique identification;

- placing a sensor onto the position recognition unit;

- reading the unique identification from the position
recognition unit using a communication unit as-
signed to the sensor;

- reading the unique identification of the sensor;

- transmitting the data pair of the unique identifications
of the position recognition unit and the sensor to a
data processing unit;

- accessing a database comprising the correlation of
the unique identification of the position recognition
unit and the pre-determined position of the position
recognition unit; and

- correlating the unique identifier of the sensor with
the pre-determined position of the position recogniz-
ing unit.

[0025] Inthe initial step a uniquely identifiable position
recognition unit is placed on the person’s body in a pre-
defined location. This can be either directly on the body
or by means of a garment worn by the person. This po-
sition and the unique identification of the position recog-
nition unit are correlated and stored in a database. Ex-
amples of such database entries could be:

position recognition unit# 1111 is located on the up-
per right arm

position recognition unit # 2222 is located on the up-
per left arm

position recognition unit# 3333 is located on the left
foot

position recognition unit# 4444 is located on the right
foot

[0026] Of course, the description of the locations may
be specified more by using anatomical terms to indicate
the precise bone or limb the position recognition unit is
placed upon.

[0027] The next step involves placing a sensor onto
the position recognition unit. By this it is ensured that the
sensor attached correctly. Preferably, the sensor and the
communication unit are integrated into each other. The
communication unit then reads the unique identification
of the sensor and the position recognition unit. This read-
ing can be done via optical or electrical means, the latter
further distinguished by wireless or wired transfer. A re-
sult could be:
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position recognition unit# 1111 is contacted by sen-
sor # 5555
position recognition unit # 2222 is contacted by sen-
sor # 6666
position recognition unit # 3333 is contacted by sen-
sor# 7777
position recognition unit # 4444 is contacted by sen-
sor # 8888

[0028] The data pair of the unique identification of the
position recognition unit and the sensor is then transmit-
ted to the data processing unit by the communication
unit. Again, this may be done via wired or wireless trans-
fer. This data processing unit is in communication with a
database where the data pairs of unique identification of
the position recognition unit and its pre-determined po-
sition are stored. As the data processing unit now has all
necessary information available, it can correlate the
unique identifier of the sensor and with a pre-determined
position. A result could be:

sensor # 5555 is located on the upper right arm
sensor # 6666 is located on the upper left arm
sensor # 7777 is located on the left foot

sensor # 8888 is located on the right foot

[0029] From this it follows that the signals originating
from the individual sensors can also be correlated with
a pre-determined position.

[0030] Insummary, the need to always place a certain
sensor in a specified location is eliminated. Arbitrary sen-
sors can be placed on the required positions. The method
according to the present invention then takes care of as-
signing individual positions to the sensors so that their
signals can be processed, displayed and interpreted cor-
rectly.

[0031] In an embodiment of the method according to
the present invention the sensor is selected from the
group comprising motion sensors, inertial sensors, ac-
celeration sensors, gravity sensors, magnetic field sen-
sors, body temperature sensors, pulse sensors, blood
oxygen sensors, electromyographical sensors, electro-
cardiographical sensors and/or optical markings for vis-
ual tracking. The sensors and markings have already
been discussed above.

[0032] The presentinventionis furthermore concerned
with the use of a system according to the present inven-
tion for automatically recognizing the position of a sensor
on a person’s body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The presentinvention will become more readily
understood with reference to the following drawing,
wherein

Fig. 1 shows a person with a system according to the
present invention.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[0034] Fig. 1 schematically shows a person with a sys-
tem according to the present invention. On one arm, the
person bears optical marks in form of a bar code which
constitute a position recognition unit (1). Furthermore,
the person wears a second position recognition unit (1)
inside a pocket of a belt (6) worn around the chest. By
way of example, the person also bears a third position
recognition unit (1") on his leg. This unitis shaped in such
away that it can be accessed in only one pre-determined
orientation. The unique identification of each unit (1, 1’,
1") as well as their location is stored in database (5).
[0035] Returning to the bar code position recognition
unit (1), this is contacted by communication unit (3). The
bar code contains a unique identification number encod-
ed by means of varying the thickness of the lines. The
communication unit (3) reads this bar code and extracts
the unique identification. Furthermore, the communica-
tion unit reads the unique identification of the sensor (2).
Communication unit (3) and sensor (2) form a distinct
entity, in particular they are mechanically connected. The
communication unit (3) transmits the gathered informa-
tion to data processing unit (4), as indicated by the
dashed arrow. This data processing unit (4) is in com-
munication with database (5). Using the correlated data
of unique identification/location of position recognition
unit (1) and unique identification of sensor (2) and posi-
tion recognition unit (1) the data processing unit (4) can
then assign a location to sensor (2).

[0036] To provide a comprehensive disclosure without
unduly lengthening the specification, the applicant here-
by incorporates by reference each of the patents and
patent applications referenced above.

Claims

1. An automatic sensor position recognition system
comprising:

- a position recognition unit (1) to be located at
a pre-determined position on a person’s body
and bearing a unique identification;

-asensor (2) bearing a unique identification and
having a communication unit (3), wherein the
communication unit is adapted to read the
unique identification from the position recogni-
tion unit (1) when placed onto it, and to read the
unique identification of the sensor;

- a data processing unit (4) in communication
with the communication unit, wherein the com-
munication unit is adapted to transmit the data
pair of the unique identifications of the position
recognition unit (1) and the sensor (2) to the data
processing unit (4); and

- a database (5) in communication with the data
processing unit (4) which stores data pairs of
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the unique identification of the position recogni-
tion unit (1) and its pre-determined position,

wherein the data processing unit is adapted to cor-
relate the unique identification of the sensor (2) with
the pre-determined position of the position recogni-
tion unit (1).

System according to claim 1, wherein the unique
identification information of the position recognition
unit (1) is stored in a form that is readable by optical
means.

System according to claim 1, wherein the unique
identification information of the position recognition
unit (1) is stored in aform thatis readable by electrical
or electronic means.

System according to claims 1 to 3, wherein the po-
sition recognition unit (1) is part of a garment worn
by the person.

System according to claims 1 to 3, wherein the po-
sition recognition unit (1) is to be located directly on
and/or in the person’s body.

System according to claims 1 to 5, wherein the po-
sition recognition unit (1) and the sensor (2) are
adapted to interact in such a way that the reading of
the unique identification information of the position
recognition unit (1) is permitted in only one pre-de-
fined spatial orientation of the sensor (2).

System according to claims 1 to 6, wherein the sen-
sor (2) is selected from the group comprising motion
sensors, inertial sensors, acceleration sensors,
gravity sensors, magnetic field sensors, body tem-
perature sensors, pulse sensors, blood oxygen sen-
sors, electromyographical sensors, electrocardio-
graphical sensors and/or optical markings for visual
tracking.

A method for automatically recognizing the position
of a sensor on a person’s body comprising the steps
of:

- providing a position recognition unit (1) at a
pre-determined position on a person’s body, the
position recognition unit (1) bearing a unique
identification;

- placing a sensor (2) bearing a unique identifi-
cation and a communication unit onto the posi-
tion recognition unit (1);

- reading the unique identification from the po-
sition recognition unit (1) and the unique identi-
fication of the sensor using the communication
unit (3) of the sensor (2);

- using the communication unit to transmit the
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10.

data pair of the unique identifications of the po-
sition recognition unit (1) and the sensor (2) to
a data processing unit (4);

- accessing a database (5) comprising the cor-
relation of the unique identification of the posi-
tion recognition unit (1) and the pre-determined
position of the position recognition unit; and

- correlating the unique identification of the sen-
sor (2) with the pre-determined position of the
position recognition unit (1).

Method according to claim 8, wherein the sensor (2)
is selected from the group comprising motion sen-
sors, inertial sensors, acceleration sensors, gravity
sensors, magnetic field sensors, body temperature
sensors, pulse sensors, blood oxygen sensors, elec-
tromyographical sensors, electrocardiographical
sensors and/or optical markings for visual tracking.

Use of a system according to claims 1 to 8 for auto-
matically recognizing the position of a sensor on a
person’s body.

Patentanspriiche

1.

System zur automatischen Erkennung einer Sensor-
position, folgendes umfassend:

- eine Positionserkennungseinheit (1), die in ei-
ner vorbestimmten Position auf einem Koérper
einer Person anzubringen ist, und die eine ein-
deutige Identifizierung tragt;

- einen Sensor (2), der eine eindeutige Identifi-
zierung tragt und eine Kommunikationseinheit
(3) aufweist, wobei die Kommunikationseinheit
ausgefihrtist, die eindeutige Identifizierung aus
der Positionserkennungseinheit (1) zu lesen,
wenn sie darauf positioniert ist, und die eindeu-
tige Identifizierung des Sensors zu lesen;

- eine Datenverarbeitungseinheit (4) in Verbin-
dung mit der Kommunikationseinheit, wobei die
Kommunikationseinheit ausgefiihrt ist, das Da-
tenpaar der eindeutigen ldentifizierungen der
Positionserkennungseinheit (1) und des Sen-
sors (2) zur Datenverarbeitungseinheit (4) zu
Ubertragen; und

- eine Datenbank (5) in Verbindung mit der Da-
tenverarbeitungseinheit (4), die Datenpaare der
eindeutigen Identifizierung der Positionserken-
nungseinheit (1) und deren vorbestimmte Posi-
tion speichert.

wobei die Datenverarbeitungseinheit ausgefihrt ist,
um die eindeutige Identifizierung des Sensors (2) mit
der vorbestimmten Position der Positionserken-
nungseinheit (1) zu korrelieren.
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System nach Anspruch 1, wobei die eindeutige Iden-
tifizierungsinformation der Positionserkennungsein-
heit (1) in einer Form gespeichert wird, die durch
optische Mittel gelesen werden kann.

System nach Anspruch 1, wobei die eindeutige Iden-
tifizierungsinformation der Positionserkennungsein-
heit (1) in einer Form gespeichert wird, die durch
elektrische oder elektronische Mittel gelesen werden
kann.

System nach den Anspriichen 1 bis 3, wobei die Po-
sitionserkennungseinheit (1) ein Teil einer Beklei-
dung ist, die von der Person getragen wird.

System nach den Anspriichen 1 bis 3, wobei die Po-
sitionserkennungseinheit (1) direkt auf dem und/
oder im Korper der Person zu finden ist.

System nach den Anspriichen 1 bis 5, wobei die Po-
sitionserkennungseinheit (1) und der Sensor (2) aus-
geflhrt sind, um in einer solchen Art und Weise zu-
sammenzuwirken, dass das Lesen der eindeutigen
Identifizierungsinformation der Positionserken-
nungseinheit (1) in nur einer vordefinierten raumli-
chen Ausrichtung des Sensors (2) erlaubt ist.

System nach den Anspriichen 1 bis 6, wobei der
Sensor (2) aus einer Gruppe ausgewahlt wird, die
Bewegungssensoren, Tragheitssensoren, Be-
schleunigungssensoren, Schwerkraftsensoren, Ma-
gnetfeldsensoren, Koérpertemperatursensoren,
Pulssensoren, Blutsauerstoffsensoren, Elektromyo-
grafie-Sensoren, elektrokardiografische Sensoren
und/ oder optische Merker zur visuellen Erfassung
umfasst.

Verfahren zur automatischen Erkennung der Positi-
on eines Sensors auf dem Korper einer Person, die
folgenden Schritte umfassend:

- Bereitstellen einer Positionserkennungsein-
heit (1) in einer vorbestimmten Position auf dem
Korper einer Person, wobei die Positionserken-
nungseinheit (1) eine eindeutige Identifizierung
tragt;

- Platzieren eines Sensors (2), der eine eindeu-
tige Identifizierung tragt, und einer Kommunika-
tionseinheit auf der Positionserkennungseinheit
(1

- Lesen der eindeutigen Identifizierung aus der
Positionserkennungseinheit (1) und der eindeu-
tigen ldentifizierung des Sensors unter Verwen-
dung der Kommunikationseinheit (3) des Sen-
sors (2);

- Verwenden der Kommunikationseinheit zum
Ubertragen des Datenpaares der eindeutigen
Identifizierungen der Positionserkennungsein-
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heit (1) und des Sensors (2) zur Datenverarbei-
tungseinheit (4);

- Zugriff auf eine Datenbank (5), die Korrelation
der eindeutigen Identifizierung der Positionser-
kennungseinheit (1) und der vorbestimmten Po-
sition der Positionserkennungseinheit umfas-
send; und

- Korrelieren der eindeutigen Identifizierung des
Sensors (2) mit der vorbestimmten Position der
Positionserkennungseinheit (1).

Verfahren nach Anspruch 8, wobei der Sensor (2)
aus einer Gruppe ausgewahlt wird, die Bewegungs-
sensoren, Tragheitssensoren, Beschleunigungs-
sensoren, Schwerkraftsensoren, Magnetfeldsenso-
ren, Korpertemperatursensoren, Pulssensoren,
Blutsauerstoffsensoren, Elektromyografie-Senso-
ren, elektrokardiografische Sensoren und/ oder op-
tische Merker zur visuellen Erfassung umfasst.

Verwendung eines Systems nach den Anspriichen
1 bis 8, zur automatischen Erkennung der Position
eines Sensors auf dem Korper einer Person.

Revendications

1.

Systéme de reconnaissance de position de capteur
automatique comprenant :

- une unité de reconnaissance de position (1)
devant étre située dans une position prédéter-
minée sur le corps d’'une personne et portant
une identification unique ;

- un capteur (2) portant une identification unique
et ayant une unité de communication (3), dans
lequel l'unité de communication est adaptée
pour lire I'identification unique a partir de l'unité
de reconnaissance de position (1) quand elle
estplacée surelle, et pourlire I'identification uni-
que du capteur ;

- une unité de traitementde données (4) en com-
munication avec l'unité de communication, dans
lequel l'unité de communication est adaptée
pour transmettre la paire de données des iden-
tifications uniques de I'unité de reconnaissance
de position (1) et du capteur (2) a I'unité de trai-
tement de données (4) ; et

- une base de données (5) en communication
avec l'unité de traitement de données (4) qui
stocke des paires de données de l'identification
unique de l'unité de reconnaissance de position
(1) et de sa position prédéterminée,

dans lequel l'unité de traitement de données est
adaptée pour corréler l'identification unique du cap-
teur (2) avec la position prédéterminée de 'unité de
reconnaissance de position (1).
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Systeme selon la revendication 1, dans lequel les
informations d’identification unique de l'unité de re-
connaissance de position (1) sont stockées sous une
forme qui peut étre lue par un moyen optique.

Systeme selon la revendication 1, dans lequel les
informations d’identification unique de l'unité de re-
connaissance de position (1) sont stockées sous une
forme qui peut étre lue par un moyen électrique ou
électronique.

Systeme selon les revendications 1 a 3, dans lequel
I'unité de reconnaissance de position (1) estune par-
tie d’'un vétement porté par la personne.

Systeme selon les revendications 1 a 3, dans lequel
I'unité de reconnaissance de position (1) doit se si-
tuer directement sur et/ou dans le corps de la per-
sonne.

Systeme selon les revendications 1 a 5, dans lequel
I'unité de reconnaissance de position (1) et le cap-
teur (2) sont adaptés pour interagir d’'une maniére
telle que la lecture des informations d’identification
unique de l'unité de reconnaissance de position (1)
est autorisée dans seulement une orientation spa-
tiale prédéfinie du capteur (2).

Systeme selon les revendications 1 a 6, dans lequel
le capteur (2) est sélectionné dans le groupe com-
prenant des capteurs de mouvement, des capteurs
d’inertie, des capteurs d’accélération, des capteurs
de gravité, des capteurs de champ magnétique, des
capteurs de température corporelle, des capteurs de
pouls, des capteurs d’oxygéne dans le sang, des
capteurs électromyographiques, des capteurs élec-
trocardiographiques et/ou des repéres optiques pour
suivi visuel.

Procédé pour la reconnaissance automatique de la
position d’'un capteur sur le corps d’'une personne
comprenant les étapes consistant a :

- fournir une unité de reconnaissance de position
(1) dans une position prédéterminée surle corps
d’'une personne, l'unité de reconnaissance de
position (1) portant une identification unique ;

- placer un capteur (2) portant une identification
unique et une unité de communication sur I'unité
de reconnaissance de position (1) ;

- lire I'identification unique a partir de l'unité de
reconnaissance de position (1) et I'identification
unique du capteur utilisateur l'unité de commu-
nication (3) du capteur (2) ;

- utiliser l'unité de communication pour trans-
mettre la paire de données des identifications
uniques de l'unité de reconnaissance de posi-
tion (1) et du capteur (2) a une unité de traite-
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ment de données (4) ; et

- accéder a une base de données (5) compre-
nant la corrélation de l'identification unique de
I'unité de reconnaissance de position (1) et de
la position prédéterminée de l'unité de recon-
naissance de position ; et

- corréler l'identification unique du capteur (2)
avec la position prédéterminée de 'unité de re-
connaissance de position (1).

Procédé selon larevendication 8, dans lequel le cap-
teur (2) est sélectionné dans le groupe comprenant
des capteurs de mouvement, des capteurs d’inertie,
des capteurs d’accélération, des capteurs de gravi-
té, des capteurs de champ magnétique, des cap-
teurs de température corporelle, des capteurs de
pouls, des capteurs d’oxygéne dans le sang, des
capteurs électromyographiques, des capteurs élec-
trocardiographiques et/ou des reperes optiques pour
suivi visuel.

Utilisation d’un systéme selon les revendications 1
a 8 pour reconnaitre automatiquement la position
d’un capteur sur le corps d’une personne.



EP 2 173 238 B1




EP 2 173 238 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« WO 2004053444 A [0005]

10



THMBW(EF)

[ i (S RIR) A ()

RF(EFR)AGE)

HAT R E(ZFRR)AGE)

FRI& B A

RBA

IPCH %S

CPCH¥S

REBHA(F)
£ 5B
HAB 2N TF 3k
S\EReERE

BE@®F)

AT BEmERSFBMUERNRENS E

EP2173238B1 K (AE)B
EP2008789402 FER
ERCAHETROBRAF

ERTCAHEFN.V.

R AR R R AR A TBGMBH

R AR R R AR A TBGMBH
EFREFAN.V.

WINTER STEFAN

TE VRUGT JUERGEN
WILLMANN RICHARD D
LANFERMANN GERD
BONGERS EDWIN G J M

WINTER, STEFAN

TE VRUGT, JUERGEN
WILLMANN, RICHARD, D.
LANFERMANN, GERD
BONGERS, EDWIN, G., J., M.

A61B5/00 A61B5/06 A61B5/0488 A61B5/0402 A61B5/11

A61B5/00 A61B5/0402 A61B5/0488 A61B5/061 A61B5/11 A61B90/90 A61B90/96 A61B90/98

A61B2090/395
kroeze antonius , £9&
2007113175 2007-07-26 EP

EP2173238A2

Espacenet

Baitk RER M BRI RERARAFARAS R —* A& BRLER
RE, R NMERNET (1) , HEUTAKELWMEMCEH BEEK
—HriR; - WA —IRRNERER (2) BFET (3) , PERAERRRH I
SuERAET (1) MERSR (2) BEHRELESET (4) L 5ER

BTBEREE (5) BRIELERS (4) 8F , HEFEUER ST &t

2016-06-08

2008-07-22

patsnap

(1) WEE—FRREMERIET (1) WMEMLENEXE. REELER
R RSGRFERERN S AT D 2R B3I RRARIRGX LRI F
B, Bt , "EBFEAIRERFSEED D EAERR. ik, ATBL
Bt o B IR A BB B EA RSB EIRES GBI M ABRIER
EH A LAE 2 i 5 T B 1238 1T B B

]
)

O

FIG. 1

5

4



https://share-analytics.zhihuiya.com/view/f48bf5ee-7afb-40c8-be59-349fa57f8477
https://worldwide.espacenet.com/patent/search/family/040230042/publication/EP2173238B1?q=EP2173238B1

