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(57) Abstract: A method(100) for managing vehicle occupant profiles
in a vehicle comprising at least one transceiver for receiving radio sig-
nals wherein a vehicle occupant is associated with at least one uniden-
tified radio device for verification against a vehicle occupant profile is
disclosed. The method(100) comprises detecting (101), by the at least
one transceiver, the at least one unidentified radio device associated
with the vehicle occupant, and localizing (102), by at least one sensor in
the vehicle, the detected at least one unidentified radio device to a seat
position in the vehicle occupied by the vehicle occupant of which the
detected at least one unidentified radio device is associated with. The
method(100) further comprising updating (103) an available vehicle oc-
cupant profile of the vehicle occupant with the detected and localized at
least one unidentified radio device when other identified radio devices
associated to the vehicle occupant are detected and localized to the seat
position occupied by the vehicle occupant, establishing (104) a new ve-
hicle occupant profile of the vehicle occupant with the detected and lo-
calized at least one unidentified radio device when no other identified
radio devices associated to the vehicle occupant are detected and local-
ized to the seat position occupied by the vehicle occupant, and assigning
(106) a probability value to the updated or established vehicle occupant
profile. Corresponding computer program(510), arrangement(400) and
system(300) are also disclosed.
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IDENTIFICATION OF VEHICLE OCCUPANTS IN A VEHICLE

TECHNICAL FIELD

[0001] The present disclosure relates generally to the field of identification of vehicle
occupants in a vehicle. More particularly, it relates to managing vehicle occupant profiles in
a vehicle wherein a vehicle occupant is associated with at least one radio device for

verification against a vehicle occupant profile.

BACKGROUND

[0002] It is known to utilize selected tokens for identification of vehicle occupants in a
vehicle for governing one or more vehicle functions.

[0003] A drawback of known methods for identification of vehicle occupants in a vehicle
is that the tokens need be selected, paired and confirmed with a vehicle occupant profile for
identification purposes.

[0004] Therefore, there is a need for alternative approaches to identifying vehicle

occupants in a vehicle.

SUMMARY

[0005] It should be emphasized that the term “comprises/comprising” when used in this
specification is taken to specify the presence of stated features, integers, steps, or
components, but does not preclude the presence or addition of one or more other features,
integers, steps, components, or groups thereof. As used herein, the singular forms "a", "an"
and "the" are intended to include the plural forms as well, unless the context clearly
indicates otherwise.

[0006] Generally, when an arrangement is referred to herein, it is to be understood as a
physical product; e.g., an apparatus. The physical product may comprise one or more parts,
such as controlling circuitry in the form of one or more controllers, one or more processors,
or the like.

[0007] An object of some embodiments is to provide alternative approaches to identifying
vehicle occupants in a vehicle.

[0008] According to a first aspect, this is achieved by a method for managing vehicle
occupant profiles in a vehicle comprising at least one transceiver for receiving radio signals

wherein a vehicle occupant is associated with at least one unidentified radio device for
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verification against a vehicle occupant profile.

[0009] The method comprises detecting, by the at least one transceiver, the at least one
unidentified radio device associated with the vehicle occupant and localizing, by at least
one sensor in the vehicle, the detected at least one unidentified radio device to a seat
position in the vehicle occupied by the vehicle occupant of which the detected at least one
unidentified radio device is associated with.

[0010] The method further comprises updating an available vehicle occupant profile of the
vehicle occupant with the detected and localized at least one unidentified radio device when
other identified radio devices associated to the vehicle occupant are detected and localized
to the seat position occupied by the vehicle occupant, establishing a new vehicle occupant
profile of the vehicle occupant with the detected and localized at least one unidentified
radio device when no other identified radio devices associated to the vehicle occupant are
detected and localized to the seat position occupied by the vehicle occupant, and assigning
a probability value to the updated or established vehicle occupant profile.

[0011] An advantage of some embodiments is that a method for managing vehicle
occupant profiles in a vehicle is provided.

[0012] Another advantage of some embodiments is that an automatic method for
identification of a vehicle occupant is provided by the radio devices associated to the
vehicle occupant without the vehicle occupant selecting, pairing and confirming a selected
token.

[0013] In some embodiments, the method further comprises determining the probability
value of the vehicle occupant profile based on the number of times a collection of radio
devices associated to the vehicle occupant has been detected and localized.

[0014] An advantage of some embodiments is that a repeated detection and localization of
a collection of radio devices provides an increasingly accurate and reliable vehicle occupant
profile.

[0015] In some embodiments, the probability value comprises an indication that the
collection of radio devices associated to the vehicle occupant is accurately identified.

[0016] An advantage of some embodiments is the provision of an indication of how
accurate and reliable a vehicle occupant profile is.

[0017] In some embodiments, the vehicle occupant profile comprises an authorization
level based on the probability value assigned to the vehicle occupant profile.

[0018] Furthermore, in some embodiments, the vehicle occupant profile comprises an

authorization level based on the collection of radio devices assigned to the vehicle occupant
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profile.

[0019] Furthermore, in some embodiments, the vehicle occupant profile comprises an
authorization level based on the collection of radio devices and the probability value
assigned to the vehicle occupant profile.

[0020] An advantage of some embodiments is that different vehicle functions may be
enabled based on the authorization level so that accurate and reliable access to different
vehicle functions may be provided.

[0021] In some embodiments, the association of the radio device to the vehicle occupant
comprises the radio device being any one of body integrated device, body worn device,
device carried in garments, and device being in the vicinity of the vehicle occupant.

[0022] An advantage of some embodiments is that the radio devices are worn or at hand,
1.e. associated to a vehicle occupant, at all times or a majority of the time enabling an
accurate and convenient method for identification.

[0023] In some embodiments, the radio device comprises any one of a wireless
communication device, tag, access card, and key band.

[0024] An advantage of some embodiments is that a wide variety of radio devices may be
used for identification.

[0025] In some embodiments, the radio device is capable of providing a unique
identification signal or the vehicle is capable of distinguishing a signal from the radio
device.

[0026] An advantage of some embodiments is that a radio device may be identified
regardless if the radio device is capable of providing a unique identification signal or if the
radio device is merely capable of a non-unique identification signal which provides for less
requirements on the radio devices that may be used for identification.

[0027] In some embodiments, the sensor comprises any one of a seat sensor, seat belt
sensor, biometric sensor, and camera sensor.

[0028] An advantage of some embodiments is that the seating position of the vehicle
occupant may be detected in a variety of ways.

[0029] A second aspect is a method for updating a vehicle occupant profile of a vehicle
occupant wherein the vehicle occupant profile comprises information regarding the vehicle
occupant and at least one identified radio device.

[0030] The method comprises detecting, by at least one transceiver in a vehicle, at least
one unidentified radio device, and updating the vehicle occupant profile of the vehicle

occupant with the detected at least one unidentified radio device when the at least one
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identified radio device of which information is comprised in the vehicle occupant profile
also is detected by the at least one transceiver.

[0031] An advantage of some embodiments is that a method for updating a vehicle
occupant profile is provided.

[0032] Another advantage of some embodiments is that an automatic updating of a
vehicle occupant profile is provided without the vehicle occupant selecting, pairing and
confirming a selected token.

[0033] A third aspect is a method for establishing a vehicle occupant profile of a vehicle
occupant wherein the vehicle occupant profile comprises information regarding the vehicle
occupant.

[0034] The method comprises detecting, by at least one transceiver in a vehicle, at least
one unidentified radio device, and establishing the vehicle occupant profile of the vehicle
occupant with the detected at least one unidentified radio device when no other identified
radio devices are detected by the at least one transceiver.

[0035] An advantage of some embodiments is that a method for establishing a vehicle
occupant profile is provided.

[0036] Another advantage of some embodiments is that an automatic establishing of a
vehicle occupant profile is provided without the vehicle occupant selecting, pairing and
confirming a selected token.

[0037] In some embodiments, the updating and/or the establishing further comprises
requesting a control unit for addition of the detected at least one unidentified radio device to
the vehicle occupant profile.

[0038] An advantage of some embodiments is that that the at least one unidentified radio
device is added to the vehicle occupant profile.

[0039] In some embodiments, the method further comprises determining a position of the
at least one unidentified radio relative to the vehicle based on signals received by the at
least one transceiver.

[0040] In some embodiments, the method further comprises determining a position of the
at least one unidentified radio relative to the vehicle based on signals received by the at
least one transceiver and vehicle data for determining vehicle movement.

[0041] An advantage of some embodiments is that a position, relative to the vehicle, of
the at least one unidentified radio device may be determined to allow improved
differentiation from radio devices that are not relevant for the method, e.g. radio devices

associated with infrastructure or pedestrians that the vehicle is passing.



10

15

20

25

30

WO 2020/238571 PCT/CN2020/088908

[0042] In some embodiments, the position may be determined based on signal
characteristics such as amplitude determined by at least one transceiver. In other words, a
characteristic such as the amplitude may indicate relative distance to the at least one
transceiver.

[0043] An advantage of some embodiments is that the method further comprises that the
position is based on vehicle data for determining vehicle movement and may be that a
further selection criteria may be added to allow to further improve differentiation from
radio devices that are not relevant for the method.

[0044] In some embodiments, the method further comprises determining a position of the
at least one unidentified radio device in the vehicle by at least two transceivers. By using at
least two transceivers a position may for example be determined by comparing measured
amplitude received from the at least one radio device and establishing a possible position of
the at least one unidentified radio device depending on a known relative vehicular position
of the at least two transceivers.

[0045] An advantage is that a position of the at least one unidentified radio device is
determined by at least two transceivers.

[0046] A fourth aspect is a computer program product comprising a non-transitory
computer readable medium, having thereon a computer program comprising program
instructions. The computer program is loadable into a data processing unit and configured
to cause execution of the method according to the first, second, and third aspects when the
computer program is run by the data processing unit.

[0047] A fifth aspect is an arrangement for managing vehicle occupant profiles in a
vehicle comprising at least one transceiver for receiving radio signals wherein a vehicle
occupant is associated with at least one unidentified radio device for verification against a
vehicle occupant profile.

[0048] The arrangement comprises a memory comprising executable instructions, one or
more processors configured to communicate with the memory wherein the one or more
processors are configured to cause the arrangement to detect, by the at least one transceiver,
the at least one unidentified radio device associated with the vehicle occupant and localize,
by at least one sensor in the vehicle, the detected at least one unidentified radio device to a
seat position in the vehicle occupied by the vehicle occupant of which the detected at least
one unidentified radio device is associated with.

[0049] The one or more processors are further configured to cause the arrangement to

update an available vehicle occupant profile of the vehicle occupant with the detected and
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localized at least one unidentified radio device when other identified radio devices
associated to the vehicle occupant are detected and localized to the seat position occupied
by the vehicle occupant, establish a new vehicle occupant profile of the vehicle occupant
with the detected and localized at least one unidentified radio device when no other
identified radio devices associated to the vehicle occupant are detected and localized to the
seat position occupied by the vehicle occupant, and assign a probability value to the
updated or established vehicle occupant profile.

[0050] An advantage of some embodiments is that an arrangement for managing vehicle
occupant profiles in a vehicle is provided.

[0051] Another advantage of some embodiments is that an arrangement for automatic
identification of a vehicle occupant by the radio devices associated to the vehicle occupant
is provided without the vehicle occupant selecting, pairing and confirming a selected token.
[0052] In some embodiments, the one or more processors are configured to further cause
the arrangement to determine the probability value of the vehicle occupant profile based on
the number of times a collection of radio devices associated to the vehicle occupant has
been detected and localized.

[0053] An advantage of some embodiments is that a repeated detection and localization of
a collection of radio devices provides an increasingly accurate and reliable vehicle occupant
profile.

[0054] In some embodiments, the arrangement further comprises a vehicle occupant
profile system comprising at least one vehicle occupant profile wherein the vehicle
occupant profile comprises information regarding a vehicle occupant, at least one identified
radio device, and a probability value and wherein the at least one identified radio device
makes up a collection or swarm of radio devices associated to the vehicle occupant for
verification against the vehicle occupant profile.

[0055] Alternatively or additionally, the at least one radio identified device may comprise
a plurality of radio devices making up a swarm of radio devices.

[0056] An advantage of some embodiments is that a vehicle occupant system 1s provided.
[0057] A sixth aspect is a vehicle comprising the arrangement according to the third
aspect.

[0058] In some embodiments, the vehicle comprises a plurality of transceivers and sensors
configured to perform the method according to the first aspect.

[0059] An advantage of some embodiments is that the plurality of transceivers and

sensors provide the ability to detect and localize radio devices anywhere in the vehicle.
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[0060] A seventh aspect is a system for managing vehicle occupant profiles in a vehicle
comprising at least one transceiver for receiving radio signals wherein a vehicle occupant is
associated with at least one unidentified radio device for verification against a vehicle
occupant profile.

[0061] The system comprises a detecting module configured to detect, by the at least one
transceiver, the at least one unidentified radio device associated with the vehicle occupant,
and a localizing module configured to localize, by at least one sensor in the vehicle, the
detected at least one unidentified radio device to a seat position in the vehicle occupied by
the vehicle occupant of which the detected at least one unidentified radio device is
associated with.

[0062] The system further comprises an updating module configured to update an
available vehicle occupant profile of the vehicle occupant with the detected and localized at
least one unidentified radio device when other identified radio devices associated to the
vehicle occupant are detected and localized to the seat position occupied by the vehicle
occupant, an establishing module configured to establish a new vehicle occupant profile of
the vehicle occupant with the detected and localized at least one unidentified radio device
when no other identified radio devices associated to the vehicle occupant are detected and
localized to the seat position occupied by the vehicle occupant, and an assigning module
configured to assign a probability value to the updated or established vehicle occupant
profile.

[0063] An advantage of some embodiments is that a system for managing vehicle
occupant profiles in a vehicle is provided.

[0064] Another advantage of some embodiments is that a system for automatic
identification of a vehicle occupant by the radio devices associated to the vehicle occupant
is provided without the vehicle occupant selecting, pairing and confirming a selected token.
[0065] In some embodiments, the system further comprises a determining module
configured to determine the probability value of the vehicle occupant profile based on the
number of times a collection of radio devices associated to the vehicle occupant has been
detected and localized.

[0066] An advantage of some embodiments is that a repeated detection and localization of
a collection of radio devices provides an increasingly accurate and reliable vehicle occupant
profile.

[0067] Any of the above aspects may additionally have features identical with or

corresponding to any of the various features as explained above for any of the other aspects.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0068] Further objects, features and advantages will appear from the following detailed
description of embodiments, with reference being made to the accompanying drawings.
The drawings are not necessarily to scale, emphasis instead being placed upon illustrating
the example embodiments.

[0069] Figure 1 is flowchart illustrating example method steps according to some
embodiments;

[0070] Figure 2 is flowchart illustrating example method steps according to some
embodiments;

[0071] Figure 3 is a schematic overview illustrating an example system according to some
embodiments;

[0072] Figure 4 is a schematic block diagram illustrating an example arrangement
according to some embodiments; and

[0073] Figure 5 is a schematic drawing illustrating an example computer readable

medium according to some embodiments.

DETAILED DESCRIPTION

[0074] As already mentioned above, it should be emphasized that the term
“comprises/comprising” when used in this specification is taken to specify the presence of
stated features, integers, steps, or components, but does not preclude the presence or
addition of one or more other features, integers, steps, components, or groups thereof. As
used herein, the singular forms "a", "an" and "the" are intended to include the plural forms
as well, unless the context clearly indicates otherwise.

[0075] Embodiments of the present disclosure will be described and exemplified more
fully hereinafter with reference to the accompanying drawings. The solutions disclosed
herein can, however, be realized in many different forms and should not be construed as
being limited to the embodiments set forth herein.

[0076] In the following, embodiments will be described where alternative approaches to
identifying vehicle occupants in a vehicle are provided.

[0077] Vehicle occupants usually carry many different kinds of radio devices such as
mobile communication device, tags, access cards, and key band on them e.g. worn in
clothing, hand, wrist or elsewhere on the body, wherein the radio devices are capable of

transmitting and receiving radio signals.
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[0078] Figure 1 is a flowchart illustrating example method steps according to some
embodiments. The method 100 is for managing vehicle occupant profiles in a vehicle. Thus,
the method 100 may, for example, be performed by a system 300 of Figure 3 or an
arrangement 400 of Figure 4 or a computer program 510 of Figure 5.

[0079] The method 100 is for managing vehicle occupant profiles in a vehicle comprising
at least one transceiver for receiving radio signals wherein a vehicle occupant is associated
with at least one unidentified radio device for verification against a vehicle occupant
profile.

[0080] In step 101, the at least one unidentified radio device associated with the vehicle
occupant is detected by the at least one transceiver.

[0081] For example, the unidentified radio device may comprise an unknown device or a
third party device which has not been identified and thereby not been selected, paired or
confirmed for identification.

[0082] In some embodiments, the radio device comprises any one of a wireless
communication device, tag, access card, and key band.

[0083] Other radio devices associated to a vehicle occupant which are capable of being
detected by a transceiver may also be used accordingly.

[0084] In some embodiments, the association of the radio device to the vehicle occupant
comprises the radio device being any one of body integrated device, body worn device,
device carried in garments, and device being in the vicinity of the vehicle occupant.

[0085] Other associations of radio devices to a vehicle occupant are possible as long as
they are detectable and localizable accordingly.

[0086] For example, the association of the radio device with the vehicle occupant may
comprise the radio device(s) being in a bag/handbag/suitcase in proximity of the vehicle
occupant.

[0087] In some embodiments, the radio device is capable of providing a unique
identification signal or wherein the vehicle is capable of distinguishing a signal from the
radio device.

[0088] For example, the at least one transceiver may receive a unique identification signal
from an unidentified radio device.

[0089] For example, the at least one transceiver may receive a signal from an unidentified
radio device that may not be intended as an identification signal but where the vehicle is
capable of distinguishing it from other signals. A signal from a radio device which is not

intended as an identification signal is e.g. a Bluetooth MAC address provided by a
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Bluetooth radio device which can be used for identification or the detection of morse
operator from patterns of key strokes detectable in the waveform from radio devices as the
waveforms conform to specifications e.g. a pulse should be between 5 and 8 ms long but
one radio device always gives 6 ms pulses and the other gives 8 ms pulses.

[0090] In step 102, the detected at least one unidentified radio device is localized by at
least one sensor in the vehicle to a seat position in the vehicle occupied by the vehicle
occupant of which the detected at least one unidentified radio device is associated with.
[0091] In some embodiments, the sensor comprises any one of a seat sensor, seat belt
sensor, biometric sensor, and camera sensor.

[0092] For example, a vehicle occupant occupying a certain seat position in the vehicle
while carrying a radio device may be localized to the certain seat position by the at least
one sensor e.g. a seat sensor or seat belt sensor or any other type of sensor capable of
localizing a vehicle occupant in a vehicle.

[0093] In step 103, an available vehicle occupant profile of the vehicle occupant is
updated with the detected and localized at least one unidentified radio device when other
identified radio devices associated to the vehicle occupant are detected and localized to the
seat position occupied by the vehicle occupant.

[0094] For example, an existing vehicle occupant profile of the vehicle occupant may
comprise vehicle occupant credentials e.g. vehicle occupant ID obtained from identified
radio devices, number and type of identified radio devices, a probability value, and an
authorization level.

[0095] Alternatively, the existing vehicle occupant profile of the vehicle occupant may be
updated by detecting, by the at least one transceiver in the vehicle, the at least one
unidentified radio device, and updating the vehicle occupant profile of the vehicle occupant
with the detected at least one unidentified radio device when the at least one identified radio
device of which information is comprised in the vehicle occupant profile also is detected by
the at least one transceiver.

[0096] In step 104, a new vehicle occupant profile of the vehicle occupant is established
with the detected and localized at least one unidentified radio device when no other
identified radio devices associated to the vehicle occupant are detected and localized to the
seat position occupied by the vehicle occupant.

[0097] For example, a new vehicle occupant profile of the vehicle occupant may comprise
a vehicle occupant ID, at least one identified radio device, and a default probability value.

[0098] Alternatively, the new vehicle occupant profile of the vehicle occupant may be

10
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established by detecting, by the at least one transceiver in the vehicle, the at least one
unidentified radio device, and establishing the vehicle occupant profile of the vehicle
occupant with the detected at least one unidentified radio device when no other identified
radio devices are detected by the at least one transceiver.

[0099] In some embodiments, the updating according to e.g. step 103 and/or the
establishing according to e.g. step 104 further comprises requesting a control unit for
addition of the detected at least one unidentified radio device to the vehicle occupant
profile.

[00100] In some embodiments, the method further comprises determining a position of the
at least one unidentified radio device in the vehicle by at least two transceivers.

[00101] For example, the determining the position of the at least one unidentified radio
device in the vehicle by the at least two transceivers may be performed via triangulation,
detection of signal intensity and/or a detection of first/second/third etc. seated vehicle
occupant, or biometric data etc. In step 105, in some embodiments, the probability value of
the vehicle occupant profile is determined based on the number of times a collection of
radio devices associated to the vehicle occupant has been detected and localized.

[00102] In step 106, a probability value is assigned to the updated or established vehicle
occupant profile.

[00103] In some embodiments, the probability value comprises an indication that the
collection of radio devices associated to the vehicle occupant is accurately identified.
[00104] For example, the probability value may comprise a numerical value indicating the
level of accuracy and reliability of the vehicle occupant profile e.g. 0.1 as a default value
when establishing a new vehicle occupant profile with a newly identified radio device
associated to the vehicle occupant and 1 when the collection of identified radio devices
associated to the vehicle occupant has been detected and localized a certain number of
times.

[00105] In some embodiments, the vehicle occupant profile comprises an authorization
level based on the probability value assigned to the vehicle occupant profile.

[00106] For example, the authorization level may comprise authorization for the vehicle
occupant to perform certain tasks in the vehicle such as open the trunk, the doors or even
drive the vehicle. There can be a probability value, i.e. probability threshold, assigned to the
authorization level as well, so that the vehicle needs a higher probability of accurate
identification to drive than to open the trunk.

[00107] An example of above method steps follows:

11
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[00108] A collection of non-identified radio devices A, B, C are detected and localized to a
certain seat position in the vehicle in a mode wherein no one can enter or exit the vehicle
e.g. if the doors of the vehicle are closed and/or if the vehicle is in motion.

[00109] As all the detected radio devices are un-identified a new vehicle occupant profile is
established with the lowest authorization level. The lowest authorization level may
comprise only seat settings for the vehicle occupant which are stored in the newly
established vehicle occupant profile.

[00110] The collection of identified radio devices A, B, C, i.e. a swarm of identified radio
devices, may be detected by the at least one transceiver in the vehicle as well as one
un-identified device D.

[00111] After repeated detections of D in connection with a significant sub-set of the
swarm A, B, C e.g. B and C, the swarm is considered to comprise A, B, C, and D. The
swarm may still have the lowest authorization level as explained above. Accordingly, a
significant subset of the swarm A, B, C, D e.g. B, C, and D may suffice to verify the vehicle
occupant profile.

[00112] The swarm comprising A, B, C, and D may further comprise a radio device being
an authorized token E. The authorized token E may comprise a mobile communication
device, e.g. a smart phone with a lock-app installed in it, or a key fob.

[00113] The same procedure as explained above is performed for the detected and localized
radio devices so that the swarm comprises A, B, C, D, and E. Accordingly, the subset A, B,
C, D of the swarm A, B, C, D, E may be authorized to perform the same actions as the
authorized token E i.e. the subset A, B, C, D may have the same authorization level as E of
the swarm A, B, C, D, E.

[00114] A less significant subset of the swarm may be authorized to perform fewer actions
than a more significant subset of the swarm. For example, the less significant subset A,B
can lock the vehicle while the more significant subset A,B,C can unlock the vehicle etc.
Figure 2 is a flowchart illustrating example method steps according to some embodiments.
The method 200 is for managing vehicle occupant profiles in a vehicle. Thus, the method
200 may, for example, be performed by an system 300 of Figure 3 or an arrangement 400 of
Figure 4 or a computer program 510 of Figure 5.

[00115] In step 201, a collection of radio devices is detected and determined.

[00116] For example, the collection of radio devices may comprise a swarm of radio
devices of which collection/swarm of radio devices, i.e. the swarm being a collection of

radio devices providing a unique identity for the vehicle occupant, enables a type of digital
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fingerprinting for a vehicle occupant associated to the collection/swarm of radio devices.
This type of digital fingerprinting enables an accurate and reliable identification method
without the vehicle occupant selecting, pairing and confirming a selected token.

[00117] In step 202, the collection of radio devices is localized to a seat position occupied
by the vehicle occupant of which the collection of radio devices is associated with.

[00118] For example, the collection of radio devices may be localized to a certain seat
position occupied by the vehicle occupant in the vehicle while the vehicle occupant
carrying the collection of radio devices by the at least one sensor e.g. a seat sensor or seat
belt sensor or any other type of sensor capable of localizing a vehicle occupant in a vehicle.
[00119] In step 203, the collection of radio devices is assessed if it has been previously
detected and localized.

[00120] In step 204, when the collection of radio devices is assessed as having been
previously detected and localized, setting a probability value to an incremented value.
[00121] For example, the probability value may start at a value of 0.1 and may be
incremented by +0.1 up until a maximum value of e.g. 1.

[00122] In step 205, when the collection of radio devices is assessed as not having been
previously detected and localized, setting a probability value to an initial default value.
[00123] For example, the probability value may be set to a default value of 0.1.

[00124] Figure 3 is a schematic overview illustrating an example system according to some
embodiments. The system 300 is for managing vehicle occupant profiles in a vehicle.
Thus, the system 300 may, for example, perform the methods steps of the methods 100 of
Figure 1 and 200 of Figure 2.

[00125] The system 300 comprises an arrangement for managing vehicle occupant profiles
in a vehicle 301 comprising at least one transceiver 305 for receiving radio signals wherein
a vehicle occupant 302 is associated with at least one unidentified radio device for
verification against a vehicle occupant profile.

[00126] The radio devices 302a, 302b, 302c may comprise e.g. a mobile communication
device 302a, a heart rate monitor 302b, a smart watch 302c associated to a vehicle occupant
302 in a vehicle 301.

[00127] The radio devices 302a, 302b, 302c are configured to communicate over any
wireless signaling or radio communication technology such as Radio Frequency
Identification (RFID), Bluetooth, Wi-Fi, or Near Field Communication (NFC) etc.

[00128] The arrangement comprises a memory comprising executable instructions, one or

more processors configured to communicate with the memory wherein the one or more
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processors are configured to cause the arrangement to detect, by the at least one transceiver
305, the at least one unidentified radio device associated with the vehicle occupant 302 and
localize, by at least one sensor 303 (seat sensor), 304 (seat belt sensor) in the vehicle 301,
the detected at least one unidentified radio device to a seat position 302S in the vehicle 301
occupied by the vehicle occupant 302 of which the detected at least one unidentified radio
device is associated with e.g. worn in clothing, hand, wrist or elsewhere on the body.
[00129] The one or more processors are further configured to cause the arrangement to
update an available vehicle occupant profile of the vehicle occupant 302 with the detected
and localized at least one unidentified radio device when other identified radio devices
associated to the vehicle occupant are detected and localized to the seat position 3025
occupied by the vehicle occupant 302, establish a new vehicle occupant profile of the
vehicle occupant with the detected and localized at least one unidentified radio device when
no other identified radio devices associated to the vehicle occupant 302 are detected and
localized to the seat position 302S occupied by the vehicle occupant 302, and assign a
probability value to the updated or established vehicle occupant profile.

[00130] In some embodiments, the one or more processors are further configured to cause
the arrangement determine the probability value of the vehicle occupant profile based on
the number of times a collection of radio devices associated to the vehicle occupant 302 has
been detected and localized.

[00131] For example, if the collection of radio devices associated to the vehicle occupant
302 has been detected and localized 7 times then a probability value of 0.7 is assigned to
the vehicle occupant profile wherein a maximum value is 1 of which value indicates a very
high probability that this collection of radio devices associated to the vehicle occupant 302
is accurately identified.

[00132] The system 300 comprising the arrangement for managing vehicle occupant
profiles in a vehicle may be further comprised in the vehicle 301.

[00133] The system 300 may further comprise a vehicle occupant profile system
comprising at least one vehicle occupant profile wherein the vehicle occupant profile
comprises information regarding a vehicle occupant, at least one identified radio device,
and a probability value and wherein the at least one identified radio device makes up a
collection or swarm of radio devices associated to the vehicle occupant for verification
against the vehicle occupant profile.

[00134] Alternatively or additionally, the at least one radio identified device may comprise

a plurality of radio devices making up a swarm of radio devices.
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[00135] The vehicle occupant profile system may further comprise a memory for storing
the vehicle occupant profile(s).

[00136] Figure 4 is a schematic block diagram illustrating an example arrangement
according to some embodiments. The example arrangement is an arrangement 400 for
managing vehicle occupant profiles in a vehicle, wherein the arrangement is configured to
be associated with sensor arrangement SENSOR 420, e.g. sensor circuitry, configure to
sense a seat position occupied by a vehicle occupant in a vehicle and a
transmitting/receiving arrangement TX/RX 430 e.g. transceiver circuitry, configured to
transmit and receive radio signals in a vehicle.

[00137] The arrangement 400 comprises at least one transceiver for receiving radio signals
wherein a vehicle occupant is associated with at least one unidentified radio device for
verification against a vehicle occupant profile.

[00138] The arrangement 400 comprises a detecting module DETECT 401, e.g. detecting
circuitry, configured to detect, by the at least one transceiver, the at least one unidentified
radio device associated with the vehicle occupant, and a localizing module LOC 402, e.g.
localizing circuitry, configured to localize, by at least one sensor in the vehicle, the
detected at least one unidentified radio device to a seat position in the vehicle occupied by
the vehicle occupant of which the detected at least one unidentified radio device is
associated with.

[00139] The arrangement 400 further comprises an updating module UPDT 403, e.g.
updating circuitry, configured to update an available vehicle occupant profile of the vehicle
occupant with the detected and localized at least one unidentified radio device when other
identified radio devices associated to the vehicle occupant are detected and localized to the
seat position occupied by the vehicle occupant, an establishing module ESTBL 404, e.g.
establishing circuitry, configured to establish a new vehicle occupant profile of the vehicle
occupant with the detected and localized at least one unidentified radio device when no
other identified radio devices associated to the vehicle occupant are detected and localized
to the seat position occupied by the vehicle occupant, and an assigning module ASSGN 406,
e.g. assigning circuitry, configured to assign a probability value to the updated or
established vehicle occupant profile.

[00140] In some embodiments, the arrangement 400 further comprises a determining
module DET 405, e.g. determining circuitry, configured to determine the probability value
of the vehicle occupant profile based on the number of times a collection of radio devices

associated to the vehicle occupant has been detected and localized.
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[00141] The arrangement 400 may be comprised in the system 300 described in connection
with Figure 3 and/or the arrangement 400 may be configured to perform method steps of
any of the methods described in connection with Figures 1 and 2.

[00142] Figure 5 is a schematic drawing illustrating an example computer readable
medium according to some embodiments. The computer program product comprises a
non-transitory computer readable medium 500 having thereon a computer program 510
comprising program instructions, wherein the computer program being loadable into a data
processing unit and configured to cause execution of the method steps of any of the
methods described in connection with Figures 1 and 2.

[00143] Generally, when an arrangement is referred to herein, it is to be understood as a
physical product; e.g., an apparatus. The physical product may comprise one or more parts,
such as controlling circuitry in the form of one or more controllers, one or more processors,
or the like.

[00144] The described embodiments and their equivalents may be realized in software or
hardware or a combination thereof. The embodiments may be performed by general
purpose circuitry. Examples of general purpose circuitry include digital signal processors
(DSP), central processing units (CPU), co-processor units, field programmable gate arrays
(FPGA) and other programmable hardware. Alternatively or additionally, the embodiments
may be performed by specialized circuitry, such as application specific integrated circuits
(ASIC). The general purpose circuitry and/or the specialized circuitry may, for example, be
associated with or comprised in an apparatus such as a vehicle.

[00145] Embodiments may appear within an electronic apparatus (associated with or
comprised in a vehicle) comprising arrangements, circuitry, and/or logic according to any
of the embodiments described herein. Alternatively or additionally, an electronic apparatus
(associated with or comprised in a vehicle) may be configured to perform methods
according to any of the embodiments described herein.

[00146] According to some embodiments, a computer program product comprises a
computer readable medium such as, for example a universal serial bus (USB) memory, a
plug-in card, an embedded drive or a read only memory (ROM). Figure 5 illustrates an
example computer readable medium in the form of a compact disc (CD) ROM 500. The
computer readable medium has stored thereon a computer program comprising program
instructions. The computer program is loadable into a data processor (PROC) 520, which
may, for example, be comprised in a vehicle 510. When loaded into the data processing unit,

the computer program may be stored in a memory (MEM) 530 associated with or
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comprised in the data-processing unit. According to some embodiments, the computer
program may, when loaded into and run by the data processing unit, cause execution of
method steps according to, for example, any of the methods illustrated in Figures 1 and 2 or
otherwise described herein.

[00147] Generally, all terms used herein are to be interpreted according to their ordinary
meaning in the relevant technical field, unless a different meaning is clearly given and/or is
implied from the context in which it is used.

[00148] Reference has been made herein to various embodiments. However, a person
skilled in the art would recognize numerous variations to the described embodiments that
would still fall within the scope of the claims.

[00149] For example, the method embodiments described herein discloses example
methods through steps being performed in a certain order. However, it is recognized that
these sequences of events may take place in another order without departing from the scope
of the claims. Furthermore, some method steps may be performed in parallel even though
they have been described as being performed in sequence. Thus, the steps of any methods
disclosed herein do not have to be performed in the exact order disclosed, unless a step is
explicitly described as following or preceding another step and/or where it is implicit that a
step must follow or precede another step.

[00150] In the same manner, it should be noted that in the description of embodiments, the
partition of functional blocks into particular units is by no means intended as limiting.
Contrarily, these partitions are merely examples. Functional blocks described herein as one
unit may be split into two or more units. Furthermore, functional blocks described herein as
being implemented as two or more units may be merged into fewer (e.g. a single) unit.
[00151] Any feature of any of the embodiments disclosed herein may be applied to any
other embodiment, wherever suitable. Likewise, any advantage of any of the embodiments
may apply to any other embodiments, and vice versa.

[00152] Hence, it should be understood that the details of the described embodiments are
merely examples brought forward for illustrative purposes, and that all variations that fall

within the scope of the claims are intended to be embraced therein.
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WHAT IS CLAIMED IS:

1. A method for managing vehicle occupant profiles in a vehicle comprising at least
one transceiver for receiving radio signals wherein a vehicle occupant is associated with at
least one unidentified radio device for verification against a vehicle occupant profile, the
method comprising the following steps:

detecting (101), by the at least one transceiver, the at least one unidentified radio
device associated with the vehicle occupant,

localizing (102), by at least one sensor in the vehicle, the detected at least one
unidentified radio device to a seat position in the vehicle occupied by the vehicle occupant
of which the detected at least one unidentified radio device is associated with,

updating (103) an available vehicle occupant profile of the vehicle occupant with the
detected and localized at least one unidentified radio device when other identified radio
devices associated to the vehicle occupant are detected and localized to the seat position
occupied by the vehicle occupant,

establishing (104) a new vehicle occupant profile of the vehicle occupant with the
detected and localized at least one unidentified radio device when no other identified radio
devices associated to the vehicle occupant are detected and localized to the seat position
occupied by the vehicle occupant, and

assigning (106) a probability value to the updated or established vehicle occupant
profile.

2. The method according to claim 1, further comprising the step of:
determining (105) the probability value of the vehicle occupant profile based on the
number of times a collection of radio devices associated to the vehicle occupant has been

detected and localized.

3. The method according to claim 2, wherein the probability value comprises an
indication that the collection of radio devices associated to the vehicle occupant is

accurately identified.

4. The method according to any of claims 2-3, wherein the vehicle occupant profile
comprises an authorization level based on the collection of radio devices and/or the

probability value assigned to the vehicle occupant profile.
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5. The method according to any of claims 1-4, wherein the radio device is capable of
providing a unique identification signal or wherein the vehicle is capable of distinguishing

a signal from the radio device.

6. The method according to any of claims 1-5, further comprising updating (103) the
available vehicle occupant profile of the vehicle occupant with information of the at least
one unidentified radio device when at least one identified radio device of which information
is comprised in the vehicle occupant profile also is detected by the at least one transceiver

and localized by the at least one sensor in the vehicle.

7. The method according to any of claims 1-6, further comprising establishing (104)
the vehicle occupant profile of the vehicle occupant with information of the at least
unidentified radio device when no other identified radio devices are detected by the at least

one transceiver or localized by the at least one sensor in the vehicle.

8. The method according to any of claims 1-7, wherein the updating (103) and/or the
establishing (104) further comprises requesting a control unit for addition of the detected at

least one unidentified radio device to the vehicle occupant profile.

9. The method according to any of claims 6-8, further comprising the step of:
determining a position of the at least one unidentified radio device relative to the

vehicle based on signals received by the at least one transceiver.

10. A computer program product comprising a non-transitory computer readable
medium, having thereon a computer program comprising program instructions, the
computer program being loadable into a data processing unit and configured to cause
execution of the method according to any of claims 1 through 9 when the computer

program is run by the data processing unit.

11. An arrangement for managing vehicle occupant profiles in a vehicle (301)
comprising at least one transceiver (305) for receiving radio signals wherein a vehicle
occupant (302) is associated with at least one unidentified radio device for verification

against a vehicle occupant profile comprising:
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a memory comprising executable instructions, one or more processors configured to
communicate with the memory wherein the one or more processors are configured to cause
the arrangement to:

detect, by the at least one transceiver, the at least one unidentified radio device
associated with the vehicle occupant (302),

localize, by at least one sensor (303, 304) in the vehicle, the detected at least one
unidentified radio device to a seat position (302S) in the vehicle (301) occupied by the
vehicle occupant (302) of which the detected at least one unidentified radio device is
associated with,

update an available vehicle occupant profile of the vehicle occupant (302) with the
detected and localized at least one unidentified radio device when other identified radio
devices associated to the vehicle occupant are detected and localized to the seat position
(302S) occupied by the vehicle occupant (302),

establish a new vehicle occupant profile of the vehicle occupant (302) with the
detected and localized at least one unidentified radio device when no other identified radio
devices associated to the vehicle occupant are detected and localized to the seat position
(302S) occupied by the vehicle occupant (302), and

assign a probability value to the updated or established vehicle occupant profile.

12. The arrangement according to claim 11, wherein the one or more processors are
configured to further cause the arrangement to:

determine the probability value of the vehicle occupant profile based on the number of
times a collection of radio devices associated to the vehicle occupant (302) has been

detected and localized.

13. The arrangement according to any of claims 11-12, further comprising a vehicle
occupant profile system comprising at least one vehicle occupant profile wherein the
vehicle occupant profile comprises information regarding a vehicle occupant, at least one
identified radio device, and a probability value and wherein the at least one identified radio
device makes up a collection of radio devices associated to the vehicle occupant for

verification against the vehicle occupant profile.

14. A vehicle (301) comprising the arrangement according to any of claims 11-13.
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15. The vehicle according to claim 14, wherein the vehicle comprises a plurality of
transceivers and sensors configured to perform the method according to any of claims 1

through 9.

16. A system for managing vehicle occupant profiles in a vehicle comprising at least
one transceiver for receiving radio signals wherein a vehicle occupant is associated with at
least one unidentified radio device for verification against a vehicle occupant profile,
comprising:

a detecting module (401) configured to detect, by the at least one transceiver, the at
least one unidentified radio device associated with the vehicle occupant,

a localizing module (402) configured to localize, by at least one sensor in the vehicle,
the detected at least one unidentified radio device to a seat position in the vehicle occupied
by the vehicle occupant of which the detected at least one unidentified radio device is
associated with,

an updating module (403) configured to update an available vehicle occupant profile
of the vehicle occupant with the detected and localized at least one unidentified radio
device when other identified radio devices associated to the vehicle occupant are detected
and localized to the seat position occupied by the vehicle occupant,

an establishing module (404) configured to establish a new vehicle occupant profile of
the vehicle occupant with the detected and localized at least one unidentified radio device
when no other identified radio devices associated to the vehicle occupant are detected and
localized to the seat position occupied by the vehicle occupant, and

an assigning module (406) configured to assign a probability value to the updated or

established vehicle occupant profile.

17. The system according to claim 16, wherein the system further comprises:
a determining module (405) configured to determine the probability value of the
vehicle occupant profile based on the number of times a collection of radio devices

associated to the vehicle occupant has been detected and localized.
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