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Description

The invention relates to reclining furniture having at least one sensor and a warning
device coupled to said sensor in order to warn about an undesired rising of a user of
the reclining furniture. The invention also relates to a method for operating such a
warning device of such a reclining furniture.

Particularly in the nursing or hospital sector, it may be desirable for the nursing staff
to be informed when a user of the reclining furniture gets up, for example in order to
prevent a possible fall after getting up. In this context, seating furniture such as
recliners, but also loungers or beds are to be regarded as reclining furniture. Relevant
examples from prior art are WO 2016/156779 A1 and US 2016/128610 A1.

From the publication US 5,780,798 A, a bed is known as reclining furniture of this
kind, in which sensors are arranged under a mattress, which switch depending on a
weight resting on the mattress. The sensors are connected to a warning device which
emits an audible and/or visible alarm signal if the sensors do not indicate the
presence of a person in the bed, i.e. if the user has left the bed.

In a similar way, a known piece of reclining furniture with an electromotive furniture
drive is known from the publication DE 20 2008 018 080 U1 in which a strain
measuring device is inserted into the electromotive furniture drive in order to
determine whether a person uses the piece of furniture or not. In turn, a warning
device can be used to issue a warning when a user or patient leaves the bed so that
nursing staff can prevent a possible accident outside the reclining furniture.

The warning devices described in the above publications emit a warning signal as
soon as a person has left the reclining furniture completely or at least partially.
However, even in the case of partially leaving the reclining furniture, for example when
a user sits up, there is already a considerable risk of injury to some users of the
reclining furniture. In addition, it takes time for the nursing staff to reach the location
of the reclining furniture.

It is therefore an object of the present invention to create reclining furniture having at
least one sensor and a warning device coupled to said sensor and a method for
operating such a warning device, in which a danger to a user of the reclining
furniture by leaving the reclining furniture can be excluded as securely as possible.

This object is solved by a reclining furniture or a method for operating a warning
device of such a reclining furniture having the features of the respective
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independent claim. Advantageous arrangements and further developments are the
subject of the dependent claims.

A reclining furniture in accordance with the invention is characterized in that the
warning device is designed to evaluate information from at least one sensor, which
is arranged on the reclining furniture, with regard to a movement and/or behavior
pattern of a person using the reclining furniture, in order to output a warning or
information signal as soon as there is an intention to leave the reclining furniture.

Accordingly, a method for operating a warning device of such a reclining furniture in
accordance with the invention has the following steps:

Signals or data of at least one sensor, which is arranged at the reclining furniture or
also in an environment of the reclining furniture, are detected and evaluated. On the
basis of the evaluated sensor information, a movement and/or behavior pattern of
a person using the reclining furniture is created. The pattern of movement and/or
behavior is analyzed in order to identify an intention to leave the reclining furniture.
If such an intention is detected, a warning or information signal is issued.

In contrast to the prior art, it is not the result of a partial or complete standing up that
is recorded, but indications that indicate an impending standing up. Accordingly, a
warning or information signal cannot only be issued when the person using the
reclining furniture has already got up completely or partially but in advance. This
gives the nursing staff more time to reach the location of the reclining furniture and
to prevent or accompany the attempt to get up, thus protecting the person from
possible accidents.

As a rule, especially in the case of elderly people or people in need of care, standing
up from a reclining furniture from a relaxed sitting or lying position is associated with
longer preparations in order to bring the body into a suitable position from which the
actual standing up can be carried out. These preparations are announced in a
movement and/or behavior pattern of the person that can be detected by the
sensors. For example, before getting up, there is a movement cycle in which the
body is moved with the application of force by means of the arms in the direction of a
headboard (in the case of a bed) or in the direction of an inclined backrest (in the
case of seating furniture).

Such a motion sequence can be detected, for example, by sensors arranged in the
middle of a bed or in the armrests of an armchair. According to the invention,
movement and/or behavior patterns created from signals from the sensors are then
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compared with predefined comparative patterns for analysis. Such comparative
patterns can correspond to frequently observable movement sequences before
getting up, with which the actual process of getting up is initiated. In addition,
patient-specific comparative patterns can be maintained to which the warning device
can be trained. For this purpose, for example, at least one previously recorded and
created actual movement and/or behavior pattern of a getting-up situation can be
stored as a comparative pattern.

For this purpose, the reclining furniture or the warning device has at least one storage
device in which the said comparative sample can be stored in the form of at least one
data record and thus deposited. A first data set is formed as a factory data set and
corresponds to a tried and tested comparative pattern, which also corresponds as an
average comparative pattern to the movement or behavior pattern of different persons.
The storage device can preferably record several comparative patterns. In addition,
several storage devices may be provided as an alternative. Further alternatively, at
least one storage device can be wired or wirelessly connected to the furniture or to
the warning device. It is also possible to use a sequence of wired and wirelessly
coupled storage devices in series, for example if a storage device spatially separated
from the furniture is used in the form of a cloud. Another storage device that is
physically separate from the furniture can be part of a furniture device, e.g. a
smartphone or the like.

A warning signal is output in accordance with a preferred embodiment if the at least
one movement and/or behavior pattern matches the comparative pattern to a high
degree. However, since all detected and analyzed movement and/or behavior
patterns naturally differ slightly from one another, a degree of agreement can be
taken into account, wherein the warning signal is triggered when the degree of
agreement is reached or exceeded. The degree of agreement indicates with which
similarity the comparative pattern corresponds to the detected and analyzed motion
and/or comparative pattern.

Furthermore, the degree of agreement can be changed within specified limits. It is
also possible to change the degree of influence of individual sensors to determine
and analyze the motion and/or behavior pattern within given limits. This degree and
also alternatively the degree of agreement and similarly alternatively the duration of
the predominant motion and/or behavior pattern or alternatively a time delay for the
delayed output of the warning signal can be set by means of software. The setting is
carried out in an exemplary embodiment by a smartphone, tablet computer, laptop or
the like, wherein a software or app executable on it for the configuration and setting
of such aforementioned parameters and degrees is designed to be communicatively
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connectable with the warning device.

For example, force sensors are suitable sensors for recording a movement and/or
behavior pattern. A force sensor is principally designed to detect a weight force or a
muscle force or the like. Although alternative types of force sensors are also
subjected to weight or muscle forces, they output a quantitative signal as an
electrical output that corresponds to the motion and behavior pattern. Preferably,
several sensors are used, which are arranged at different positions in the reclining
furniture. According to the invention, a chronological sequence of signals detected by
one or more sensors is relevant here. The force sensors can be designed as pure
pressure sensors or as acceleration or vibration sensors. In addition, a sensor can
also be designed as a microphone to detect and evaluate airborne noise, since an
attempt to get up is often accompanied by noises that indicate an effort.

The warning device can additionally be coupled to at least one further sensor, which
is arranged externally from the reclining furniture. Such an external sensor can be, for
example, a sound transducer, e.g. a microphone.

The following sensors can also be provided as alternatives: position sensors, heat
sensors, motion detectors based on PIR (Pyroelectric Infrared Sensor) or PIS
(Passive Infrared Sensor), sensors for recording body-borne noise. Sensors in the
form of piezo sensors, resistance sensors and capacitive sensors can also be used.
All of these sensors can be used individually or in combination with each other.

The warning device can directly emit acoustic or optical warning signals.
Alternatively or additionally, it is conceivable that warning signals are emitted in the
form of data signals, for example via a Bluetooth or WLAN (wireless local area
network) connection. Such warning signals are then available in the network and
can also be passed on to the nursing staff in neighboring rooms, for example via a
smartphone or a notification beeper.

A variety of the above-mentioned sensors are particularly preferably arranged in
different elements of the reclining furniture. For example, sensors can be arranged in
a backrest as well as in the area of a seat of a piece of seating furniture, as well as in
the armrests. Seating furniture often also has a footrest, which must be folded down
before getting up, which can also be detected by appropriate sensors.

Reclining furniture of the type mentioned is often equipped with an electromotive
furniture drive for adjusting the reclining furniture. If this is the case, adjusted
positions of various elements of the reclining furniture, such as the backrest or a
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footrest or an inclination adjustment of a seat, can also be detected. Certain
settings, e.g. current positions taken by movable furniture parts, can be interpreted
as an additional indication of an imminent standing-up manoeuver. According to the
invention, depending on the position of the electromotive furniture drive, different
comparative patterns are preferred for the analysis of the recorded movement and
behavior patterns.

In an alternative configuration, the warning device is designed as a switching device
such that the warning signal is output in the form of a switching signal. For example,
the warning device can be coupled to an electromotive furniture drive. Such an
electromotive furniture drive serves to move at least one furniture component relative
to another furniture component. The movement and/or behavior pattern or the
comparison of this with a comparative pattern as described in more detail at the
beginning, then causes an adjustment of a furniture component relative to another
furniture component.

After the warning or switching signal has been triggered, it can be provided to
support an attempt to stand up or make it more difficult by adjusting the furniture
component. For example, by lifting the seat surface, a person resting in the furniture
can be lifted to make getting up easier. This can happen, for example, if the
movement and behavior pattern of a person in the furniture is recognized as
intentional standing up.

If several actions are planned, e.g. the output of different warning signals or the
switching of different adjustment processes, a selection option for these different
actions can be provided. Such a selection can be made, for example, via an
appropriate operating software or one or more switches. A program ("app") on a
smartphone or tablet computer can serve as operating software.

In an alternative embodiment, the warning device is designed as a retrofit device
which can be retrofitted to an existing piece of furniture.

In another alternative embodiment, the warning device is not arranged directly on the
reclining furniture, but indirectly via a user of the reclining furniture. For example, the
person at rest then preferably wears the warning device including at least one sensor
close to the body, e.g. in the form of a device on the wrist or belt or on or in a piece
of clothing. Alternatively, such a device may be suspended from the resting person.
The structure and mode of operation of such a device, in particular with regard to the
detection of the sensor signals, the creation and analysis of the movement and
behavior pattern and the output of the warning signal, correspond to the previously
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described arrangement of the warning device and the at least one sensor on the
reclining furniture, wherein the previously described embodiments are at least
partially realized by this device designed as a mobile device. If the mobile device is
equipped with an integrated sensor system, for example an accelerometer or a
microphone, the description and use of these sensors corresponds to the description
and use mentioned above and should not be repeated here. The warning device is
now integrated in the mobile device, alternatively the mobile device forms the
warning device. If the warning device is integrated in the mobile device, an
executable program ("app") of the mobile device can be understood as a warning
device. For simplicity's sake, such a mobile device can be designed as a
smartphone.

The invention is explained in more detail below by reference to an embodiment
example shown in the drawing. The only figure shows an exemplary reclining furniture
with an electromotive furniture drive and a plurality of sensors.

The figure shows by way of example a (relaxing) armchair 1, i.e. a piece of seating
furniture, as an example of a piece of reclining furniture. Armchair 1 comprises a seat
surface 2, a backrest 3 and armrests 4. Optionally, an extendable footrest may be
provided, but in the example shown it is either absent or retracted.

Armchair 1 also has one or more electromotive furniture drives 5, one of which is
dashed. For example, an inclination of the backrest 3 can be adjusted via the
electromotive furniture drive 5 shown.

The armchair 1 has a warning device not shown here, which is coupled to a plurality of
sensors 6, which are arranged behind an upholstery. Since an electromotive furniture
drive 5 is present, as in the present case and in according to the invention, the warning
device can be integrated into a control device of the electromotive furniture drive. For
example, a power supply and/or a data connection, which the control unit of the
electromotive furniture drive has anyway, can then be shared by the warning device.

In the example shown, six sensors 6 are arranged in the reclining furniture, two in the
area of the seat surface 2, two in the backrest 3 and one in each armrest 4. The sensors
6 can be pressure or force sensors or acceleration sensors, which can also be used to
detect a force or a force shock or a movement acting on the corresponding area.

The sensors 6 are detected and evaluated by the warning device. For example, a time-
varying activation pattern of sensors 6 can be extracted from the sensor data and
compared with general or person-specific patterns in a pattern comparison. If the
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comparison indicates the execution of a movement and/or behavior pattern associated
with or initiating, a standing up process, the warning device may issue a corresponding
warning signal directly or via the aforementioned data links.

According to the invention, depending on the position of the electromotive furniture
drive(s) 5, different comparative patterns and/or comparison thresholds may be used as
a basis, since different movement and behavior patterns are to be expected during a
standing up process or the initiation of a standing up process, depending on the initial
arrangement of the various components of the reclining furniture (e.g. inclination of the
seat surface 2 and the backrest 3).

The pattern comparison can be based on the principles of a fuzzy logic in order to take
into account a natural fluctuation, which will also show a repeated motion sequence. An
evaluation in the form of a neural network - possibly implemented by a computer - is
also possible.
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List of reference numerals

Electromotive furniture drive
Sensor

1 (Relaxation) armchair
2 Seat surface

3 Backrest

4 Armrest

5

6
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Patentkrav

1. Hvilemgbel med mindst et elektromotorisk mgbeldrev til bevaegelse af mindst en
mgbelkomponent i forhold til en yderligere mgbelkomponent og mindst en sensor
(6) og en advarselsanordning koblet med denne for at advare mod, at en bruger af
hvilemgblet rejser sig op ugnsket, hvor advarselsanordningen er indrettet til at ana-
lysere oplysninger fra den mindst ene sensor (6) med henblik pd et bevaegelses-
og/eller adfeerdsmgnster for en person, der anvender hvilemgblet, for at udsende
et advarselssignal allerede i forbindelse med en intention om at forlade hvilemgblet,
kendetegnet ved, at
bevaegelses- og/eller adfeerdsmgnsteret er udarbejdet ved hjeelp af en tids-
maessig serie af signaler, som registreres af en eller af forskellige sensorer
(6), og at
advarselsanordningen er indrettet til at sammenligne det udarbejdede bevae-
gelses- og/eller adfserdsmgnster med forhandsdefinerede sammenlignings-
mgnstre til analysen, hvor der anvendes forskellige sammenligningsmgnstre
til analysen, afhaengigt af positioner af det mindst ene elektromotoriske mg-
beldrev, med hvilket elementer af hvilemgblet kan justeres.

2. Hvilemgbel ifglge krav 1, hvor den mindst ene sensor (6) er en kraftsensor, en

tryksensor, en accelerationssensor og/eller en vibrationssensor.

3. Hvilemgbel ifaglge krav 1 eller 2, hvor en flerhed af sensorer (6) er anbragt pa
hvilemgblet.

4. Hvilemgbel ifglge krav 3, hvor flerheden af sensorer (6) er anbragt fordelt pa
forskellige komponenter af hvilemgblet.

5. Hvilemgbel ifglge et af kravene 1 til 4, udformet som siddemgbel og saerligt som
laenestol (1).

6. Hvilemgbel ifalge krav 3 og 4, hvor flerheden af sensorer (6) er anbragt i omra-
det med en siddeflade (2), et rygleen (3), mindst en armstgtte (4) og/eller en fod-
del.

7. Hvilemgbel ifglge et af kravene 1 til 6, hvor advarselsanordningen desuden er
koblet med mindst en yderligere sensor, som er anbragt uden for hvilemgblet.
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8. Hvilemgbel ifglge krav 7, hvor den mindst ene eksterne sensor er en lydsensor.

9. Hvilemgbel ifglge et af kravene 1 til 8, hvor advarselsanordningen er indrettet til
at udsende et akustisk og/eller et optisk advarselssignal.

10. Hvilemgbel ifglge et af kravene 1 til 9, hvor advarselsanordningen er indrettet
til at udsende et advarselssignal som datasignal.

11. Fremgangsmade til at betjene en advarselsanordning til et hvilemgbel ifglge et
af kravene 1 til 10, som er koblet med mindst en sensor (6), som er anbragt pa
hvilemgblet, med fglgende trin:
- registrering af signaler fra den mindst ene sensor (6);
- analysering af de registrerede signaler;
- udarbejdelse af et bevaegelses- og/eller adfeerdsmgnster for en person, der
anvender hvilemgblet, ved hjaelp af en tidsmaessig serie af de analyserede
signaler;
- analysering af bevaegelses- og/eller adfeerdsmgnsteret og konstatering af,
om der foreligger en intention om at forlade hvilemgblet, hvor det udarbej-
dede bevaegelses- og/eller adfserdsmgnster sammenlignes med forh3dndsde-
finerede sammenligningsmganstre til analysen, hvor der anvendes forskellige
sammenligningsmgnstre til analysen, atheaengigt af positioner af det mindst
ene elektromotoriske mgbeldrev, med hvilket elementer af hvilemgblet kan
justeres; og
- udsendelse af et advarselssignal, n3r en intention om at forlade hvilemgblet
konstateres.

12. Fremgangsmade ifglge krav 11, hvor bevaegelses- og/eller adfserdsmgnsteret
udarbejdes ved hjeelp af en tidsmeaessig serie af signaler, som forskellige sensorer
(6) har registreret.

13. Fremgangsmade ifglge krav 12, hvor mindst et af de forhdndsdefinerede sam-
menligningsmgnstre er genereret ud fra et af de udarbejdede bevaegelses- og/eller
adfeerdsmgnstre.
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Figur
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