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(567)  The presentinvention relates to a sanitary mirror
device (1), comprising:

- a mirror element (2) having a reflective mirror plane;

- a sensor unit (4) including one or more sensors (41, 42,
43, 44) which are configured to detect body characteris-
tics data in a contactless manner, the body characteris-
tics data corresponding to or related to at least one body

MONITORING SANITARY MIRROR DEVICE

characteristics of an individual in front of the mirror device
(1)

- a display unit (3);

- a control unit (5) configured to receive the body char-
acteristics data and to instruct the display unit (3) to dis-
play information corresponding to and/or relating to the
body characteristics data.
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Description
Technical Field

[0001] The present invention relates to sanitary mir-
rors, particularly sanitary mirror devices capable of mon-
itoring body characteristics.

Technical Background

[0002] In bathrooms and other sanitary facilities, mir-
rors are common which help individuals to check their
outer appearance before leaving the bathroom or the
sanitary facility. As such mirrors are often installed above
a faucet, it belongs to a morning routine of most people
to stand in front of the mirror brushing their teeth, washing
their face, applying cosmetics, styling hair, and the like.
[0003] Often, it also belongs to a morning routine to
use a body scale to measure the body weight, using other
separate devices measuring the heart rate and/or blood
pressure and/or to make measurements of other body
characteristics such as respiratory rate or body temper-
ature.

[0004] Particularly for sportive individuals, body char-
acteristics, such as blood pressure and heart rate, are of
permanent continuous interest and are usually measured
in the mornings shortly after getting up from the night rest.
[0005] So the morning routine usually takes a signifi-
cant part of the day. Particularly, the additional actions
of measuring body characteristics prolong the morning
routine. As time is often critical in the mornings these
additional actions require getting up earlier.

[0006] Itis anobjectofthe presentinvention toimprove
the morning routine by automatizing the single actions
of measuring and monitoring the current body character-
istics.

Summary of the Invention

[0007] This object is achieved by the sanitary mirror
device for monitoring body characteristics according to
claim 1.

[0008] Further embodiments are indicated in the de-
pending sub-claims.

[0009] According to a first aspect a sanitary mirror de-
vice is provided, comprising:

- amirror element having a reflective mirror plane;

- a sensor unit including one or more sensors which
are configured to detect body characteristics data in
a contactless manner, the body characteristics data
corresponding to or related to at least one body char-
acteristics of an individual in front of the mirror de-
vice;

- adisplay unit;

- acontrol unit configured to receive the body charac-
teristics data and to instruct the display unit to display
information corresponding to and/or relating to the
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body characteristics data.

[0010] In contrastto the common passive sanitary mir-
rors, the sanitary mirror device according to the present
invention further includes a sensor unit configured to ob-
tain a body characteristic of an individual which is pres-
ently located (standing, sitting) in front of the mirror ele-
ment. By means of the display unit whose display area
is embedded or abuts to the mirror plane of the mirror
element, the measured body characteristics or related
information can be displayed and presented to the indi-
vidual.

[0011] This allows the individual using the sanitary mir-
ror device to do the morning routine as usual while at the
same time being informed about the personal body char-
acteristics which have been measured and obtained dur-
ing the time period the individual has been present in
front of the mirror device. This allows to save precious
morning time as the additional actions to do measure-
ments and to get informed about body characteristics
can be reduced.

[0012] The display unit may be integrated with the mir-
ror element so that a display area of the display unit is
embedded or directly abuts to the mirror plane.

[0013] Particularly, the display area may be formed as
a semi-transparent layer embedded in or neighboring the
mirror plane, so that when the display unit is deactivated
the display area is fully reflective, particularly as reflective
as the mirror plane itself.

[0014] The sanitary mirror device includes a sensor
unit that allows contactless measuring of body charac-
teristics using electromagnetic radiation such as radar,
visible light, or infrared light based measurements.
[0015] According to an embodiment the sensor unit
may comprise a radar sensor unit configured to perform
a Doppler radar measurement to detect the body char-
acteristics data.

[0016] Specifically, the body characteristics comprise
a heart rate, a respiratory rate, and/or blood pressure.
[0017] Furthermore, the radar sensor unit may have a
radar sensor and an analyzing unit to process radar sig-
nals, wherein the radar unitis configured to provide radar
signals and comprise at least one antenna, wherein the
antenna is provided as one of a part of a frame circum-
venting the mirror plane, an area of a metal layer forming
the mirror plane which is galvanically isolated or any other
configuration where the radar radiation is not blocked or
distorted by a metal layer of or in the mirror element.
[0018] So, the sensor unit may include a radar sensor
unit that has a radar sensor and an analyzing unit to apply
measurements on the individual being in front of the san-
itary mirror device. The radar sensor unit is configured
to detect micromotion in the body of the individual, the
resulting radar signals can be analyzed in the analyzing
unit, particularly using machine learning methods, to ob-
tain a heart rate and/or a respiratory rate and/or a blood
pressure information.

[0019] Detecting heart rate and respiratory rate using
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Doppler radar measurements is well known in the art,
e.g. from documents R. Fletcher et al., "Low-Cost Differ-
ential Front-End for Doppler Radar Vital Sign monitor-
ing," IEEE MTT-S International Microwave Symposium
Digest, pp.1325-1328, 2009 and Young Woo Choi et al,
"Micro-Doppler simulator of bulk and micro motions for
vehicle drivers", IEEE, 2016 International Conference on
Information and Communication Technology Conver-
gence (ICTC) 19-21 Oct. 2016.

[0020] Furthermore, blood pressure can also be meas-
ured using Doppler radar technology as known from doc-
ument Tomoyuki Ohata et al.,. "Non-Contact Blood Pres-
sure Measurement Scheme Using Doppler Radar", Annu
Int Conf IEEE Eng Med Biol Soc, 2019 Jul.

[0021] The Doppler radar micro motion measurement
canbe applied in a single antenna and dual antennatech-
nology and is sensitive to the motion of body parts such
as lungs and heart to detect respiratory and heart beat
motions. From these motions respiratory rate, blood
pressure, and heartrate can be derived using appropriate
well-known signal processing technology.

[0022] Moreover, the sensor unit may comprise a cam-
era configured to detect a skin color of the individual in
front of the mirror device as a body characteristics.
[0023] It may be provided that the sensor unit compris-
es an infrared camera or an infrared temperature sensor
which is configured to detect a body temperature as a
body characteristics.

[0024] According to an embodiment, the control unit
may be configured to generate or to retrieve information
from an internal storage unit and/or a remote storage unit
associated with the obtained body characteristics data
and to display the retrieved information on the display
area of the display unit.

[0025] Furthermore, the control unit may be configured
to track the body characteristics data over time associ-
ated with an identification of the individual the body char-
acteristics data belong to, wherein the identification is
manually input or automatically made by means of acam-
era image of the individual taken at the time of detecting
body characteristics data and by applying well-known
face recognition techniques.

Brief description of the drawings

[0026] Embodiments are described in more detail in
conjunction with the accompanying drawings in which:
Figure 1 is a block diagram illustrating the compo-
nents of the sanitary mirror device according
to the present invention.

Description of Embodiments

[0027] Figure 1 schematically shows the sanitary mir-
ror device 1 according to the present invention. The san-
itary mirror device 1 includes a mirror element 2 with a
mirror plane for providing a mirror image of objects and
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individuals being present in front of the mirror element 2.
The mirror element 2 is usually attached to a wall (e.g.
in parallel to the wall), particularly in a bathroom or in a
sanitary facility.

[0028] The mirro device 1 may be provided with a dis-
play unit 3 having a display area. The display unit 3 may
be formed as an LCD-display with backlight or as a Micro
LED display. Display unit 3 can be provided neighboring
the mirror element 2, such as below the mirror plane of
the mirror element 2. Preferably, the display area of dis-
play unit 3 is arranged behind a semi-transparent reflec-
tive layer. The semi-transparent layer is at least provided
at the portion of the mirror plane. When display unit 3 is
deactivated the display area is black and does not emit
any light. Due to the semi-transparent layer, the mirror
plane is continuously reflective even in the portion of the
mirror plane behind which the display area is located.
Therefore, the display area acts like the rest of the mirror
plane. Furthermore, when display unit 3 is activated it
allows displaying information to a user in front of the mir-
ror element 2.

[0029] Preferably, the mirror element 2 is formed by a
glass screen which is coated with a metal layer on its
backside wherein in the portion of the mirror plane where
the display unit is arranged the metal layer is thinned to
make the metal layer semi-transparent so that an image
presented by the display unit 3 shines through the semi-
transparentmetallayer. This allows the metal semi-trans-
parent layer to act as a mirror when the display unit 3 is
deactivated and to perceive the display image through
the mirror plane when the display unit 3 is activated.
[0030] Furthermore, the sanitary mirror device 1 may
include a sensor unit4 with one or more sensors to obtain
sensor information. The sensor unit 4 will be particularly
configured to obtain body characteristics of an individual
being present in front of the mirror element 2 and to dis-
play the body characteristics or information related there-
to toimmediately inform the individual while the individual
is using the mirror device e.g. to check their outer ap-
pearance.

[0031] The sensor unit 4 may comprise a radar sensor
unit 41. The radar sensor unit 41 has a radar unit 41a
and an analyzing unit 41b which are configured to per-
forms a Doppler radar measurement to obtain a micro-
motion radar signal of the individual’s body. The micro-
motion radar signal can be analyzed in the analyzing unit
41b to obtain a heart rate and/or a blood pressure and/or
a respiratory rate and the like. Methods for determining
the above body characteristics using Doppler radar
measurements are well known in the art as indicated in
the introduction and are not further explained herein.
[0032] Basically, the radar unit 41a can be of a single
antenna or dual antenna type. A dual antenna type radar
unit 41 has a transmitting antenna 41c and a receiving
antenna 41d which allows the radar unit to obtain a Dop-
pler radar signal which can be analyzed in the analyzing
unit41b. As the radar antennas 41c, 41d are less efficient
behind the metal layer of the mirror element 2, the trans-
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mitting and receiving antenna 41c, 41d may be arranged
at an edge of the mirror element 2, particularly in or on
a frame part 6 at least partly surrounding the mirror ele-
ment 2.

[0033] Alternatively, mirror element 2 may be provided
with openings 41f in the metal layer in which at least one
of the transmitting and receiving antennas may be ar-
ranged.

[0034] The transmitting and receiving antennas in the
opening 41f may be formed as an antenna layer made
of an optically reflective and electrically conductive metal
which is galvanically isolated from the rest of the metal
layer of the mirror element 2. This allows forming antenna
elements for the radar sensor unit 41 which may be sep-
arated from the rest of the metal layer by a gap 41g that
is preferably smaller than 5 mm.

[0035] Theradarsensorunit41 canbe furtherprovided
with and be connected with a multiple antenna arrange-
ment where one or more additional antennas 41j are
placed at multiple locations (such as left and right of the
mirror device 1) to acquire a more detailed signal for the
radar sensor unit 41 to process.

[0036] The sensor unit 4 may further be provided with
an infrared camera 42 or an infrared temperature sensor
whichis directed to a position in front of the mirror element
2 which allows obtaining a body temperature as a body
characteristics of an individual.

[0037] The sensor unit 4 may further be provided with
aroom temperature sensor 43 to detect an ambient tem-
perature.

[0038] A control unit 5 is provided which is in commu-
nication with the sensor unit 4 and with the display unit
3. The control unit 5 may include a data processing unit
and be in control of the displaying of the measured body
characteristics on the display area of display unit 3 and
further additional information such as an ambient tem-
perature.

[0039] Further additional information can be provided
and displayed on the display unit 3, such as warnings,
e.g. if a critical condition is detected. For instance, it can
be checked if a critical condition has occurred if any of
the heart rate, blood pressure and respiratory rate is too
high or too low. In case of a critical condition a warning
signal can be displayed and/or advice can be given to
the individual.

[0040] Furthermore, the control unit 5 may be in con-
nection with a storage unit 7 to collect and timely track
the measured body characteristics each time a meas-
urement has been carried out to obtain a timeline of the
body characteristics e.g. for medical analysis and/or su-
pervision. The storage unit 7 may be integrated with the
mirror device 1 or can be cloud-based when the control
unit 5 is equipped with an optional data communication
unit 51 to transmit body characteristics over a network,
such as the Internet, to the cloud-based storage unit.
[0041] The control unit 5 may have communication
means to e.g. communicate with a Home IoT unit. If the
user configures his or her Home IoT system to be con-
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nected to the smart mirror device 1, he or she will be able
to get the information from the control unit 5 to this Home
loT network. A mobile device can be used to retrieve the
data and see the graphs of blood pressure, temperature
reading etc. over a predetermined time frame such as a
week, a month etc. This functionality is configurable so
that user can enable or disable the communication of
data from control unit 5 to external devices. This data
can also be directly retrieved from the control unit 5 by
the mobile device.

[0042] The timeline of the body characteristics can be
stored associated to a user which can be identified by
manual input. Therefore, an input device (notshown) can
be separately provided or can be implemented as a touch
sensor surface on the display area of the display unit 3.
The touch sensor may be configured in conjunction with
the control unit 5 to make selections from menus or choic-
es displayed on the display area so that an identification
of the individual presently using the mirror device can be
manually input by the user.

[0043] The sensor unit 4 may further be provided with
and or coupled to a camera 44 which is directed to a
position in front of the sanitary mirror device 1 in which
the individual using the mirror device is usually posi-
tioned. An image taken by the camera 44 may be used
to automatically identify the individual in front of the mirror
device 1 applying well known face recognition techniques
in the control unit 5 or the cloud. So, the body character-
istics can be stored in conjunction with the identification
of the specific individual the currently obtained body char-
acteristics belong to. Thereby, different data sets of time-
lines of body characteristics can be kept in association
with a specific individual if the mirror device is used by a
plurality of individuals.

[0044] Furthermore, the camera 44 can be used as an
additional sensor for detecting the skin color of the indi-
vidual, particularly at a predetermined body position, so
that the skin color can be tracked over time as a body
characteristics. The control unit 5 making use of specific
databases stored in the storage unit or a cloud storage
can make use of an expert system for patterns which
may indicate illness symptoms of the individual by ana-
lyzing the timelines of the body characteristics stored.

Claims
1. A sanitary mirror device (1), comprising:

- a mirror element (2) having a reflective mirror
plane;

- asensor unit (4) including one or more sensors
(41, 42, 43, 44) which are configured to detect
body characteristics data in a contactless man-
ner, the body characteristics data corresponding
to or related to at least one body characteristics
of an individual in front of the mirror device (1);
- a display unit (3);
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- a control unit (5) configured to receive the body
characteristics data and to instruct the display
unit (3) to display information corresponding to
and/or relating to the body characteristics data.

The sanitary mirror device (1) according to claim 1,
wherein the display unit (3) is integrated with the mir-
ror element (2) so that a display area of the display
unit (3) is embedded or directly abuts to the mirror
plane.

The sanitary mirror device (1) according to claim 2,
wherein the display area is formed as a semi-trans-
parent layer in or neighboring the mirror plane, so
that when the display unit (3) is deactivated the dis-
play area is reflective, particularly as reflective as
the mirror plane.

The sanitary mirror device (1) according to any of
the claims 1 to 3, wherein the sensor unit (3) com-
prises a radar sensor unit (41) configured to perform
a Doppler radar measurement to detect the body
characteristics data.

The sanitary mirror device (1) according to claim 4,
wherein the body characteristics comprise a heart
rate, a respiratory rate, and/or blood pressure.

The sanitary mirror device (1) according to any of
the claims 4 to 5, wherein the radar sensor unit (41)
has a radar unit (41a) and an analyzing unit (41b) to
process radar signals, wherein the radar unit (41a)
is configured to provide radar signals and comprise
atleast one antenna (41c, 41d), wherein the at least
one antenna (41c, 41d) is provided as one of a part
of a frame circumventing the mirror plane, or an area
of a metal layer forming the mirror plane which is
galvanically isolated from the rest of the mirror plane.

The sanitary mirror device (1) according to claim 6,
wherein an additional antenna (41j) is provided ex-
ternal to the arrangement of the mirror element (2),
the control unit (5) and the display unit (3).

The sanitary mirror device (1) according to any of
the claims 1 to 7, wherein the sensor unit (4) com-
prises a camera (44) configured to detect a skin color
of the individual in front of the mirror device as a body
characteristics.

The sanitary mirror device (1) according to any of
the claims 1 to 8, wherein the sensor unit (4) com-
prises an infrared camera (42) or an infrared tem-
perature sensor (43) which is configured to detect a
body temperature as a body characteristics.

The sanitary mirror device (1) according to any of
the claims 1 to 9, wherein the control unit (5) is con-
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1.

figured to generate or to retrieve information from an
internal storage unit and/or a remote storage unit
associated with the obtained body characteristics
data and to display the retrieved information on the
display area of the display unit (3).

The sanitary mirror device (1) according to any of
the claims 1 to 10, wherein the control unit (5) is
configured to track the body characteristics data over
time associated with an identification of the individual
the body characteristics data belong to, wherein the
identification is manually input or automatically made
by means of a camera image of the individual taken
at the time of detecting body characteristics data and
by applying face recognition techniques.

Amended claims in accordance with Rule 137(2)

EPC.

1.

A sanitary mirror device (1), comprising:

- a mirror element (2) having a reflective mirror
plane;

- asensor unit (4) including one or more sensors
(41, 42, 43, 44) which are configured to detect
body characteristics data in a contactless man-
ner, the body characteristics data corresponding
to or related to at least one body characteristics
of an individual in front of the mirror device (1);
- a display unit (3);

- a control unit (5) configured to receive the body
characteristics data and to instruct the display
unit (3) to display information corresponding to
and/or relating to the body characteristics data,
wherein the sensor unit (3) comprises a radar
sensor unit (41) configured to perform a Doppler
radar measurement to detect the body charac-
teristics data.

The sanitary mirror device (1) according to claim 1,
wherein the display unit (3) is integrated with the mir-
ror element (2) so that a display area of the display
unit (3) is embedded or directly abuts to the mirror
plane.

The sanitary mirror device (1) according to claim 2,
wherein the display area is formed as a semi-trans-
parent layer in or neighboring the mirror plane, so
that when the display unit (3) is deactivated the dis-
play area is reflective, particularly as reflective as
the mirror plane.

The sanitary mirror device (1) according to claim 1,
wherein the body characteristics comprise a heart

rate, a respiratory rate, and/or blood pressure.

The sanitary mirror device (1) according to any of
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the claims 1 to 4, wherein the radar sensor unit (41)
has a radar unit (41a) and an analyzing unit (41b) to
process radar signals, wherein the radar unit (41a)
is configured to provide radar signals and comprise
atleast one antenna (41c, 41d), wherein the at least
one antenna (41c, 41d) is provided as one of a part
of a frame circumventing the mirror plane, or an area
of a metal layer forming the mirror plane which is
galvanically isolated from the rest of the mirror plane.

The sanitary mirror device (1) according to claim 5,
wherein an additional antenna (41j) is provided ex-
ternal to the arrangement of the mirror element (2),
the control unit (5) and the display unit (3).

The sanitary mirror device (1) according to any of
the claims 1 to 6, wherein the sensor unit (4) com-
prises a camera (44) configured to detect a skin color
of the individual in front of the mirror device as a body
characteristics.

The sanitary mirror device (1) according to any of
the claims 1 to 7, wherein the sensor unit (4) com-
prises an infrared camera (42) or an infrared tem-
perature sensor (43) which is configured to detect a
body temperature as a body characteristics.

The sanitary mirror device (1) according to any of
the claims 1 to 8, wherein the control unit (5) is con-
figured to generate or to retrieve information from an
internal storage unit and/or a remote storage unit
associated with the obtained body characteristics
data and to display the retrieved information on the
display area of the display unit (3).

The sanitary mirror device (1) according to any of
the claims 1 to 9, wherein the control unit (5) is con-
figured to track the body characteristics data over
time associated with an identification of the individual
the body characteristics data belong to, wherein the
identification is manually input or automatically made
by means of a camera image of the individual taken
at the time of detecting body characteristics data and
by applying face recognition techniques.
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