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(54) PERSONAL CARE DEVICE

(57) A personal care device (100) comprising a han-
dle (1) is provided. The handle (1) comprises a plurality
of sensors (6) configured for detecting proximity data be-
tween each of the plurality of sensors (6) and a user’s
hand when gripping the handle (1). Also, an assembly
comprising a personal care device and a cradle (20) is
provided, and a method of detecting an orientation of a
handle (1) of a personal care device (100).
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Description

FIELD OF THE INVENTION

[0001] The present invention generally relates to a per-
sonal care device comprising a handle, a method of de-
tecting an orientation of a handle of a personal care de-
vice and also a non-transitory computer readable storage
medium.

BACKGROUND OF THE INVENTION

[0002] One well known example of a personal care de-
vice is an electrical tooth brush. Also, a well known prob-
lem related thereto refers to determining which part(s) of
the mouth a user have brushed and for how long. This
is often referred to as brush head localization. Solutions
to the problem are typically based on sensor modalities
that can be broadly categorized by the use of proprio-
ceptive stimuli or exteroceptive stimuli. Proprioceptive
stimuli is provided for by the use of passive sensors. Ex-
teroceptive stimuli is provided for by using active and/or
passive sensors where the passive sensor is a camera.
[0003] From development standpoint, a successful
brush head localization implementation aims to satisfy
some key criterions. One criterion is to achieve localiza-
tion in all brushing scenarios with limited to no impact to
user routine. Examples of typical user routines are brush-
ing the teeth under the shower or while doing activities
of daily living. Further, there should be no need to adjust
the style of brushing to accommodate localization, e.g.
brushing teeth in a particular order. Another criterion is
limited lag in determining brushing location. Yet another
criterion is that the cost of implementation should be low.
[0004] The most common implementations fall under
the "proprioceptive/passive" category, where sensor sig-
nal is measured internal to the device’s frame of refer-
ence. Known applications typically use sensors such as
accelerometers to extract features which are then
mapped to locations in the oral cavity. A fundamental
limitation of this approach is that algorithms designed to
extract the features, i.e. correct movement signals to map
into mouth location, are based on the exploitation of spa-
tiotemporal input data. Therefore, there must first be
available a set of input signals collected over a variable
amount of time from which the various features, such as
movement signatures, can be extracted. This means that
there can be no guarantee as to the time the algorithm
will take to determine location. This makes this approach
less suitable for applications where fast real-time detec-
tion of brush head location is required, such as the case
where a toothbrush needs to adjust its behaviour in real-
time depending on which location the user is brushing.
Thus, this approach does not meet the first mentioned
criteria. A further limitation to this approach is that the
determined location suffers from ambiguities due to lack
of reference to the mouth’s frame of reference.
[0005] The second most common implementations fall

under the "exteroceptive/passive" category, where the
sensor signal is directly influenced by aspects of the
mouth and its surroundings. Known implementation of
this category make use of a smartphone camera to ex-
tract the position of the toothbrush relative to the face.
While such an implementation allows for faster detection
of brush head location from a single image frame, its
application is strictly limited to cases where the user’s
face is directly within the camera’s field of view. Such an
implementation is not suitable since it has an impact on
the user routines and also the relative cost of camera
means.
[0006] Another approach known in the arts, is similar
in modality to the implementation just discussed, with the
difference that the sensors used are non-camera optical
sensors such as infrared sensors. While lower cost, they
are more complex to implement in a product since the
sensors require a direct line of sight. For example, em-
bedding infrared sensors within a toothbrush for sensing
of location requires that a scratch-free cover is used to
protect the sensors against water. This increases the cost
of the product and restricts the usability in terms of where
and how the product is used.

SUMMARY OF THE INVENTION

[0007] There is hence a need for a solution providing
an improved brush head localization which does not neg-
atively impact the user routine, which exhibits no or lim-
ited lag and which can be implemented into an electric
toothbrush for a low cost.
[0008] The solution should not only be applicable to
electrical toothbrushes per se but to personal care de-
vices as such.
[0009] These and other objectives are achieved by pro-
viding a handle of a personal care device having the fea-
tures of the independent claim. Preferred embodiments
are defined in the dependent claims.
[0010] According to a first aspect of the present inven-
tion, there is provided a personal care device, comprising
a handle comprising a plurality of sensors configured for
detecting proximity data between each of the plurality of
sensors and a user’s hand when gripping the handle.
[0011] The present invention resides in a discovery re-
sulting from the inventor’s extensive investigations that
the operator’s hand grip physically differs depending on
which part of the oral cavity is brushed since the wrist
must be angled differently to reach different areas. The
same applies to other personal care devices to be used
on other parts of the body. The inventors have realized
that by providing the handle with a plurality of sensors,
proximity data referring to the proximity between each
sensor and the operator’s hand may be determined. Es-
pecially, the proximity data between the plurality of sen-
sors and one or more of the carpus of the hand, the palm
and the fingers may be detected. By the plurality of sen-
sors being distributed along the circumference, the sen-
sors will provide a substantially 360 degree detection ar-
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ea around the gripping portion of the handle in order to
allow categorization and distinguishing between different
types of hand grips. These categorized and distinguished
handgrips may be linked to different localizations of a
tooling configured to be supported by the handle such
as a brush head in the event of a tooth brush.
[0012] As an advantage of the invention, there is no
impact on the user’s routine of using the handle since
the plurality of sensors are configured to interact with the
operator’s hand when holding the handle. Accordingly,
there is no need to adjust the style of brushing and hence
movement pattern. Also, the invention is applicable no
matter which type of environment the handle is used in.
[0013] As another advantage, the invention may be im-
plemented to a low cost.
[0014] As yet another advantage, the proximity data
may be collected real-time whereby the detection may
be without any undue time lag. This in turn allows an
immediate feedback to the operator when using the de-
vice.
[0015] The plurality of sensors may be equidistantly
distributed along the circumference of the handle. As an
advantage thereof, the plurality of sensors will allow de-
tection of the proximity data referring to a proximity be-
tween an operator’s hand and the respective sensors no
matter how the operator holds the handle. A substantially
360 degree detection area around a gripping portion of
the handle may be provided for to allow categorization
and distinguishing between different types of hand grips
and hence allow determining of localization.
[0016] The plurality of sensors may be arranged, as a
non-limiting example, adjacent a rear end portion of the
handle opposite an end configured to support a tooling.
One and the same handle may be provided with two or
more sets of sensors, where each set comprises a plu-
rality of sensors which are equidistantly distributed along
the circumference of the handle. The number of sensors
in each set may differ.
[0017] The plurality of sensors may be at least four
sensors and more preferred at least six sensors. The
more sensors, the better resolution of the proximity data
may be provided for.
[0018] The plurality of sensors may be capacitive sen-
sors or photocells. A capacitive sensor allows detecting
and measuring anything that is conductive or has a die-
lectric different from air. A photocell is a sensor that
changes resistance depending on the light incident on it.
The detection no matter type of sensor may be made
without any contact between the operator’s hand and the
plurality of sensors. The detected signal strength is in the
context of the invention referred to as proximity data. By
using a plurality of sensors, the proximity data from a first
sensor may be compared with the proximity data from
adjacent sensors to thereby allow determining which sen-
sor or sensors have the closest proximity to the operator’s
hand at a given time.
[0019] The handle may further comprise a circuitry
configured to execute an orienting function configured to

determine an orientation of the handle by comparing the
proximity data of the plurality of sensors with a set of
predetermined proximity intervals representative for spe-
cific orientations of the handle.
[0020] The predetermined proximity intervals may be
information which is stored in an array where each cell
in such array comprises a predetermined proximity inter-
val for a given sensor and for a given localization, such
as a in the context of a tooth brush, brush head localiza-
tion. The predetermined proximity intervals may by way
of example be denoted "very close", "quite close" and
"not close". Other alternatives of denoting are by using
letters or numbers. As a pre-requisite for a specific pre-
determined toothbrush localization to apply, a predeter-
mined combination of proximity data for the plurality of
sensors must be fulfilled. As a non-limiting example, the
array may comprise the following predetermined tooth-
brush localizations in an oral cavity: the outer portion of
the upper right jaw; the inner portion of the upper right
jaw; the outer portion of the lower right jaw; the inner
portion of the lower right jaw; the outer portion of the
upper middle portion of the jaw; the inner portion of the
upper middle portion of the jaw; the outer portion of the
lower middle portion of the jaw; the inner portion of the
lower middle portion of the jaw; the outer portion of the
upper left jaw; the inner portion of the upper left jaw; the
outer portion of the lower left jaw; and the inner portion
of the lower left jaw.
[0021] Accordingly, by comparing the proximity data
received from the plurality of sensors with predetermined
proximity intervals, it may be able to determine brush
head localization. It is by way of example possible to de-
termine which portions in the oral cavity have been in
brushed or not, for how long time and in which order.
More precisely, the orientation function may be config-
ured to determine for how long time the tooling which is
configured to be supported by the handle has been in
contact with a specific portion of the oral cavity during an
operation cycle.
[0022] The execution of the orienting function may be
made in real-time or after a completed operation cycle.
[0023] The orienting function may further be config-
ured to categorize the determined orientation of the han-
dle as a function of time representative for specific ori-
entations of the handle. This allows monitoring of the
operator’s performance during an operation cycle. This
may be used to provide an immediate feedback during
operation of the handle to teach/maintain/promote a good
operation technique. It may also be used in an evaluation
made afterwards, by e.g. by the operator herself or by a
third party such as a dentist.
[0024] The handle may further comprise an internal
data storage, wherein the circuitry is further configured
to execute a storing function configured to store the cat-
egorized orientation of the handle as a function of time
in the data storage.
[0025] The handle may further comprise a communi-
cation unit, wherein the communication unit is configured
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to communicate the categorized orientation of the handle
as a function of time, or the determined orientation of the
handle as a function of time to an external data storage
separate from the handle. The communication unit may
be wired or wireless. In the event of a wireless commu-
nication unit, the communication may be made via Wi-Fi
or Bluetooth.
[0026] According to another aspect, the invention pro-
vides an assembly comprising a handle with the features
described above and a cradle configured to support the
handle when not in use, the cradle comprising circuitry
configured to execute an extraction function configured
to extract the stored categorized orientation of the handle
as a function of time from the internal data storage of the
handle. The thus extracted information may by way of
example be used for presentation to the user or to any
third party. The cradle may be the same cradle that is
used to store and/or charge the personal care device.
[0027] The cradle may further comprise a display,
wherein the circuitry of the cradle is further configured to
execute a display function configured to display a repre-
sentation of the categorized orientation of the handle on
the display. The representation may be made by using
one or more of the features from a group consisting of
photos, illustrations, icons, colours, text, numbers and
audial signals.
[0028] The cradle may further comprise a communica-
tion unit configured to communicate the categorized ori-
entation of the handle as a function of time to an external
data storage separate from the cradle. Such external da-
ta storage may by way of example be a cloud-based so-
lution to which a third party has access to the stored in-
formation remotely.
[0029] According to another aspect, the invention re-
fers to a method of detecting an orientation of a handle
of a personal care device, comprising:
receiving from a plurality of sensors on the handle prox-
imity data of a proximity between a user’s hand and the
plurality of sensors; and determining the orientation of
the handle by comparing the proximity data with a set of
predetermined proximity data representative for specific
orientations of the handle.
[0030] The advantages of the handle as such have
been thoroughly discussed above and these advantages
are equally applicable to the method of detecting an ori-
entation of such handle. To avoid undue repetition refer-
ence is made to the previous discussion. In short, the
invention provides the advantage that by using a plurality
of sensors, the proximity data from a first sensor may be
compared with the proximity data from adjacent sensors
to thereby allow determining which sensor or sensors
have the closest proximity to the operator’s hand at a
given time. By comparing the proximity data received
from the plurality of sensors with predetermined proximity
intervals, it may be able to determine localization data
such as brush head localization in the event the personal
care device is a toothbrush.
[0031] The method may further comprise categorizing

the determined orientation of the handle as a function of
time representative for specific orientations of the handle.
[0032] The advantage is provided that it is made pos-
sible to analyse the performance of the operation cycle.
Parameters that may be analysed is by way of example
which portions of the oral cavity has been brushed, for
how long and in which sequence.
[0033] As yet another aspect, the invention refers to a
non-transitory computer readable recording medium
having computer readable program code recorded ther-
eon which when executed on a device having processing
capability is configured to perform the method of the pre-
vious aspect. The above-mentioned features of the meth-
od, when applicable, apply to this third aspect as well.
To avoid undue repetition, reference is made to the
above.
[0034] Further objectives of, features of, and advan-
tages with, the present invention will become apparent
when studying the following detailed disclosure, the
drawings and the appended claims. Those skilled in the
art will realize that different features of the present inven-
tion can be combined to create embodiments other than
those described in the following.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] These and other aspects of the present inven-
tion will now be described in more detail, with reference
to the appended drawings showing embodiment(s) of the
invention.

Fig. 1 schematically discloses one embodiment of a
personal care device in the form of an electrical tooth
brush and a cradle.
Fig. 2a schematically discloses a plurality of sensors
distributed along the circumference of a handle.
Fig. 2b highly schematically discloses an array of
proximity data and categorization thereof.
Fig. 3 discloses schematically predetermined prox-
imity intervals representative for specific orientations
of the handle in view of the oral cavity.
Fig. 4 discloses an array of proximity data represent-
ative for specific orientations of the handle in view
of the oral cavity.
Fig. 5 discloses a flow chart of a method of detecting
an orientation of a handle of a personal care device.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0036] Fig. 1 schematically shows an exemplary per-
sonal care device 100 in the form of an electrical tooth
brush in which the teaching of the present disclosure may
be implemented. It is however to be emphasized that the
teaching of the present disclosure may be implemented
in other devices as well where localization sensing is re-
quired. For example, the teachings may be applied to
personal care devices such as tongue cleaners, shavers,
hair clippers or trimmers, hair removal devices, or skin
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care devices. The localization which is to be determined
may be in relation to a specific portion of the body.
[0037] The electric toothbrush in Fig. 1 comprises a
handle 1 to which a tooling in the form of a brush head
2 is removably or non-removably mounted. The handle
1 includes a housing 3, at least a portion of which is hol-
low, to contain components of the devices, for example,
a drive assembly in the form of a motor M, a circuitry 4
supported by a printed circuitry board 5, an internal data
storage 7, a control unit 8, a communication unit 9 and
a power source 10. The particular configuration and ar-
rangement shown in Fig. 1 is by way of example only and
does not limit the scope of the embodiments disclosed
below.
[0038] The handle 1 comprises a plurality of sensors
6. The plurality of sensors 6 are equidistantly distributed
along the circumference of the handle 1. The sensors 6
are disclosed as being arranged along an end portion of
the handle 1 opposite to the end supporting the brush
head 2. It is to be understood that other positions are
possible. It is also to be understood that the handle 1
may be provided with two or more sets of sensors 6,
wherein each set comprises a plurality of sensors 6 which
are equidistantly distributed along the circumference of
the handle 1.
[0039] The plurality of sensors 6 may be at least four
sensors and more preferred at least six sensors. The
more sensors 6, the better resolution of the proximity
data may be provided for. In the event of two or more
sets of sensors 6, the number of sensors 6 in each set
may be different.
[0040] The plurality of sensors 6 are embodied as ca-
pacitive sensors. A capacitive sensor allows detecting
and measuring anything that is conductive or has a die-
lectric different from air. Alternatively, the sensors 6 may
be photocells. A photocell changes resistance depending
on the light incident on it.
[0041] The detected signal strength no matter type of
sensor is in the context of the invention referred to as
proximity data.
[0042] No matter if the sensors 6 are capacitive sen-
sors or photocells, the detection may made without any
contact between the operator’s hand and the plurality of
sensors 6. Thus, the detection may be provided for in a
contact-less manner.
[0043] Each sensor 6 is connected to the circuitry 4 to
be discussed below.
[0044] Now turning to Fig. 2a, one set of sensors 6 is
schematically illustrated equidistantly distributed along
the circumference of the handle 1. Each sensor 6 is pro-
vided with an identification, in the example A, B, C, D, E
and F. Also, each sensor 6 has a given position in view
of the circumference of the handle 1 and as seen in view
of the longitudinal extension of the handle 1. In the given
example three sensors 6 denoted as A, F and E are ar-
ranged on a first side of a virtual line extending between
a front portion of the handle 1 and a back portion of the
handle 1 and three sensors 6 denoted as B, C and D are

arranged on the other side of the virtual line.
[0045] As given above, each sensor 6 is configured to
detect, in a contact-less manner, a proximity to a user’s
hand in a condition when the operator grips the handle.
The detected signal strength, i.e. proximity data, is in the
present example categorized into three different proxim-
ity intervals, see table of Fig. 2b, denoted as "very close",
"quite close" and "not close". In the table the proximity
intervals are schematically illustrated by different shad-
ings which shadings are used also in Fig. 3. Accordingly,
the proximity data detected by each individual sensor A,
B, C, D, E, F is categorized as representing one of these
three proximity intervals. It is to be understood that more
or fewer proximity intervals may be used depending on
desired resolution.
[0046] By using a plurality of sensors 6, the proximity
data from a first sensor A may be compared with the
proximity data from adjacent sensors B, C, D, E, F to
thereby allow determining which sensor or sensors have
the closest proximity to the operator’s hand at a given
time. By the known identification of each sensor A, B, C,
D, E, F and also the known position of each sensor 6 on
the handle 1, not only circumferentially but also longitu-
dinally, it is made possible to determine which part of the
hand is close to the plurality of sensors 6 and hence cor-
relate that information to how the operator holds the han-
dle 1 at a given time.
[0047] This is exemplified in Fig. 3 which discloses
twelve different positions of a brush head in view of the
oral cavity. The twelve positions are, starting from the
upper left comer: "outer portion of the upper right jaw";
"inner portion of the upper right jaw"; "outer portion of the
lower right jaw"; "inner portion of the lower right jaw";
"outer portion of the upper middle part of the jaw"; "inner
portion of the upper middle part of the jaw"; "outer portion
of the lower middle part of the jaw"; "inner portion of the
lower middle part of the jaw"; "outer portion of the upper
left jaw"; "inner portion of the upper left jaw"; "outer portion
of the upper left jaw"; "inner portion of the lower left jaw".
[0048] As is seen from these illustrations in Fig. 3, the
operator’s wrist is angled differently in view of the longi-
tudinal extension of the handle 1 depending on the po-
sition of the brush head in view of the oral cavity. Thus,
the position of the carpus, the fingers and the hand palm
differ depending on the position of the brush head in view
of the oral cavity. The inventors have discovered that by
arranging the plurality of sensors 6 equidistantly around
the circumference of the handle 1, these sensors 6 may
be used to categorize and thereby identify different grips
in real time.
[0049] Now turning to Fig. 3, the proximity intervals of
Fig. 2b are applied to a first example shown in the upper
left corner in Fig. 3. In this first example, sensors A and
F both provide a proximity data that is categorized to be
within the proximity interval "very close". Sensor B pro-
vides a proximity data that is within the proximity interval
"quite close" and sensors C, D and E provides a proximity
data that is within the proximity interval "not close".

7 8 



EP 3 936 000 A1

6

5

10

15

20

25

30

35

40

45

50

55

[0050] Correspondingly, in the example in the upper
right corner in Fig. 3, sensors A, B and C do all provide
a proximity data that is within the proximity interval "not
close". Sensors D and F provide a proximity data that is
within the proximity interval "quite close" and sensor E
provides a proximity data that is within the proximity in-
terval "very close".
[0051] Now turning to Fig. 4, this pre-determined cat-
egorized information is represented in the form of an ar-
ray with the twelve different possible localizations vs
proximity data for each sensor A, B, C, D, E, F in the
plurality of sensors 6. The proximity intervals are stored
in cells of this array. Each cell comprises a predetermined
proximity interval for a given sensor and for a given cat-
egorized localization.
[0052] For a certain pre-determined localization to ap-
ply, the proximity data for all sensors A, B, C, D, E, F in
the set of sensors 6 must exhibit a certain combination
of proximity intervals. As seen in Fig. 3 and Fig. 4 in com-
bination, for the localization "upper right outer" to apply,
sensors A and F must both provide a proximity data that
is within the proximity interval "very close". Sensor B must
provide a proximity data that is within the proximity inter-
val "quite close" and sensors C, D and E must provide a
proximity data that is within the proximity interval "not
close".
[0053] Correspondingly, for the localization "upper
right inner" to apply, sensor E must provide a proximity
data that is within the proximity interval "very close". Sen-
sors D and F must provide a proximity data that is within
the proximity interval "quite close" and sensors A, B and
C must provide a proximity data that is within the proximity
interval "not close".
[0054] As will be describe below, this array of pre-de-
termined information for different localizations is used by
the circuitry 4 of the handle 1 during operation to deter-
mine brush head localization. The array may by way of
example be stored in the internal data storage 7 of the
handle 1 or in an internal or external data storage external
from the handle 1. The internal data storage 7 may be
one or more of a buffer, a flash memory, a hard drive, a
removable media, a volatile memory, a non-volatile mem-
ory, a random access memory (RAM), or another suitable
device. In a typical arrangement, the internal data storage
7 may include a non-volatile memory for long term data
storage and a volatile memory that functions as system
memory for the control unit 8.
[0055] The circuitry 4 of the handle 1 is configured to
execute an orienting function configured to determine an
orientation of the handle 1 by comparing the proximity
data of the plurality of sensors 6 with a set of predeter-
mined proximity intervals representative for specific ori-
entations of the handle 1. Accordingly, by comparing the
proximity data received from the plurality of sensors 6
with the predetermined proximity intervals given in the
array, it may be able to determine by way of example
which portions in the oral cavity have been in brushed or
not, for how long time and in which order. More precisely,

the orientation function may be configured to determine
for how long time the brush head which is supported by
the handle 1 has been in contact with a specific portion
of the oral cavity during an operation cycle.
[0056] The execution of the orienting function may be
made in real-time or after a completed operation cycle.
[0057] The orienting function may be configured to cat-
egorize the determined orientation of the handle 1 as a
function of time representative for specific orientations
of the handle. Thus, it is made possible to determine e.
g. for how long time during an operation cycle a specific
part of the jaw has been brushed. This may be presented
as a percentage of the time of a complete operation cycle.
Alternatively, it may be presented to visualize a pattern
to illustrate how the handle 1 was oriented during the
operation cycle. Thus, the orienting function allows mon-
itoring of the operator’s performance during an operation
cycle. This may be used to provide an immediate feed-
back during operation of the handle 1 to teach/main-
tain/promote a good operation technique. It may also be
used in an evaluation made afterwards, by e.g. by the
operator herself or by a third party.
[0058] The circuitry 4 may further be configured to ex-
ecute a storing function configured to store the catego-
rized orientation of the handle 1 in the internal data stor-
age 7 as a function of time.
[0059] The plurality of sensors 6 are configured to com-
municate with the control unit 8 and the internal data stor-
age 7. The control unit 8 is configured to carry out overall
control of functions and operations of the localization ar-
rangement/localization method of the handle 1. The con-
trol unit 8 may include a processor, such as a central
processing unit (CPU), microcontroller, or microproces-
sor. The processor is configured to execute program
code stored in the internal storage device to carry the
localization.
[0060] The handle 1 further comprises the communi-
cation unit 9, wherein the communication unit 9 is con-
figured to communicate the categorized orientation of the
handle 1 as a function of time, or the determined orien-
tation of the handle 1 as a function of time to an external
data storage separate from the handle 1. The communi-
cation unit 9 may be wired or wireless. In the event of a
wireless communication unit, the communication may be
made via Wi-Fi or Bluetooth.
[0061] The handle 1 may form part of an assembly. In
addition to the handle 1, such assembly may also com-
prise a cradle 20, see Fig, 1 which is configured to support
the handle 1 when not in use. Such cradle 20 may com-
prise a circuitry 21 configured to execute an extraction
function configured to extract the stored categorized ori-
entation of the handle 1 as a function of time from the
internal data storage 7 of the handle 1. The thus extracted
information may by way of example be used for presen-
tation to the user or to any third party.
[0062] The presentation to the operator may by way of
example be made via a display 22 which forms part of or
which is connected to the cradle 20. The circuitry 21 of
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the cradle 20 is configured to execute a display function
configured to display a representation of the categorized
orientation of the handle 1 on the display 22. The repre-
sentation may be made by using one or more of features
from a group consisting of photos, illustrations, icons,
colours, text, numbers and audial signals.
[0063] The cradle 20 may further comprise a commu-
nication unit 23 configured to communicate the catego-
rized orientation of the handle 1 as a function of time to
an external data storage 30 separate from the cradle 20.
Such external data storage 30 may by way of example
be a cloud-based solution to which a third party has ac-
cess to the stored information remotely.
[0064] Now turning to Fig. 5, the invention and its op-
eration may be described in the terms of a method of
detecting an orientation of a handle 1 of a personal care
device. The method comprises the following acts:
Receiving 1000 from a plurality of sensors 6 on the handle
1 proximity data of a proximity between a user’s hand
and the plurality of sensors 6.
[0065] Determining 2000 the orientation of the handle
1 by comparing the proximity data with a set of predeter-
mined proximity data representative for specific orienta-
tions of the handle.
[0066] The method may further comprise the act of cat-
egorizing 3000 the determined orientation of the handle
1 as a function of time representative for specific orien-
tations of the handle 1. The result of such categorization
may by way of example be used to analyse and which
portions of the oral cavity have been brushed, for how
long and in which sequence.
[0067] While capacitive sensors are sensitive to water,
the method may be provided with a calibration routine to
allow that the signal strength and hence the proximity
data resulting from a water film or a water droplet may
be differentiated from that of the operator’s hand.
[0068] According to yet another aspect, a non-transi-
tory computer readable recording medium having com-
puter readable program code recorded thereon which
when executed on a device having processing capability
is configured to perform the method as presented above.
[0069] To sum up, the invention resides in the discov-
ery resulting from the inventor’s extensive investigations
that the hand grip physically differs depending on how
the handle 1 is gripped depending on which part of the
oral cavity is brushed. In a broader perspective, the dis-
covery is equally applicable to other parts to be treated
by a body by using a personal care device. By providing
the handle 1 with a plurality of sensors 6, proximity data
referring to the proximity between each sensor 6 and the
operator’s hand may be determined. Especially, the prox-
imity data between the plurality of sensors 6 and one or
more of the carpus of the hand, the palm and the fingers
may be detected. By the plurality of sensors 6 being dis-
tributed along the circumference of the handle 1, the sen-
sors 6 will provide a substantially 360 degree detection
area around the gripping portion of the handle 1 in order
to allow categorization and distinguishing between dif-

ferent types of hand grips. These categorized and distin-
guished handgrips may be equalled with different local-
izations of a tooling supported by the handle 1 such as
a brush head in the event of the device being a tooth
brush.
[0070] The person skilled in the art realizes that the
present invention by no means is limited to the preferred
embodiments described above. On the contrary, many
modifications and variations are possible within the
scope of the appended claims. For example, the catego-
rization has been exemplified based on twelve localiza-
tions. The skilled person realizes that the number of lo-
calizations is adapted to the intended body part to be
subjected to by the personal care device. The number of
localizations may be fewer or more. In the context of the
device being an electrical tooth brush the number of lo-
calizations may be extended to sixteen to thereby also
cover the chewing surfaces of the upper and lower molars
in the left and the right jaw.
[0071] The device has been explained based on one
set of sensors comprising six sensors. The skilled person
realizes that the number of sets may be increased within
the scope of the invention. Also, the number of sets of
sensors and their relative position may be changed. Also,
in the event of two or more sets of sensors, the number
of sensors in each set may differ. Further, it is to be un-
derstood that the number of proximity intervals may be
increased to more than three or decreased to fewer than
three.
[0072] The sensors have been exemplified as capac-
itive sensors or photocells. It is to be understood that also
other types of sensors may be used with the same prin-
ciple. It is also to be understood that two types of sensors
may be combined.

Claims

1. A personal care device, comprising a handle (1)
comprising a plurality of sensors (6) configured for
detecting proximity data between each of the plural-
ity of sensors (6) and a user’s hand when gripping
the handle (1).

2. The personal care device according to claim 1,
wherein the plurality of sensors (6) are equidistantly
distributed along the circumference of the handle (1).

3. The personal care device according to claim 1 or 2,
wherein the plurality of sensors (6) is at least four
sensors and more preferred at least six sensors.

4. The personal care device according to any of the
preceding claims, wherein the plurality of sensors
(6) are capacitive sensors or photocells.

5. The personal care device according to any of the
preceding claims 1, further comprising a circuitry (4)
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configured to execute an orienting function config-
ured to determine an orientation of the handle (1) by
comparing the proximity data of the plurality of sen-
sors (6) with a set of predetermined proximity inter-
vals representative for specific orientations of the
handle (1).

6. The personal care device according to claim 5,
wherein the orienting function is further configured
to categorize the determined orientation of the han-
dle (1) as a function of time representative for specific
orientations of the handle (1).

7. The personal care device according to claim 6, fur-
ther comprising an internal data storage (7), wherein
the circuitry (4) is further configured to execute a
storing function configured to store the categorized
orientation of the handle (1) as a function of time in
the internal data storage (7).

8. The personal care device according to claim 5 or 6,
further comprising a communication unit (9), wherein
the communication unit (9) is configured to commu-
nicate the categorized orientation of the handle (1)
as a function of time, or the determined orientation
of the handle (1) as a function of time to an external
data storage (30) separate from the handle (1).

9. An assembly comprising a personal care device ac-
cording to claim 7 and a cradle (20) configured to
support the handle (1) when not in use, the cradle
(20) comprising circuitry (21) configured to execute
an extraction function configured to extract the
stored categorized orientation of the handle (1) as a
function of time from the internal data storage (7) of
the handle (1).

10. The assembly according to claim 9, wherein the cra-
dle (20) further comprises a display (22), wherein
the circuitry (21) of the cradle (20) is further config-
ured to execute a display function configured to dis-
play a representation of the categorized orientation
of the handle (1) on the display (22).

11. The assembly according to claim 9 or 10, wherein
the cradle (20) further comprises a communication
unit (23) configured to communicate the categorized
orientation of the handle (1) as a function of time to
an external data storage separate (30) from the cra-
dle (20).

12. Method of detecting an orientation of a handle (1) of
a personal care device (100), comprising:

receiving (1000) from a plurality of sensors (6)
on the handle (1) proximity data of a proximity
between a user’s hand and the plurality of sen-
sors (6); and

determining (2000) the orientation of the handle
(1) by comparing the proximity data with a set
of predetermined proximity data representative
for specific orientations of the handle (1).

13. The method of claim 12, further comprising catego-
rizing (3000) the determined orientation of the handle
(1) as a function of time representative for specific
orientations of the handle (1).

14. A non-transitory computer readable recording medi-
um having computer readable program code record-
ed thereon which when executed on a device having
processing capability is configured to perform the
method of any one of claims 12-13.
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