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(54) APPARATUS FOR SLEEP POSTURE CORRECTION

(57) A sleep posture alerting apparatus is arranged
to detect a sleep posture of a person and the person is
automatically alerted by an alarming device when the
sleep posture is out of a predetermined body posture
range. However, the alerting of the person is provided
only in a part of the occasions, when his/her body posture
is out of the predefined body posture range. Alerting only
in part of the occasions positively contributes to a learning
curve which makes the use of the apparatus more effec-

tive. This is advantageous for a user who has just started
with a positional therapy. The sleep of the user is not
disturbed every time when the user turns to a supine
position which allows the user to get trained in positional
therapy under soft conditions. The feature makes the po-
sitional therapy less strict. Further, it is advantageous to
alert only in occasions during a lighter sleep stage which
does advantageously less disturb a naturel sleep rest
than alerting during a deeper sleep stage.
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Description

[0001] The present invention relates to a method and
an apparatus for sleep posture correction.
[0002] In particular the present invention relates to a
sleep posture alerting method, wherein the sleep posture
of a person is detected and wherein the person is auto-
matically alerted by an alerting apparatus when the sleep
posture is out of a predetermined body posture range.
[0003] The invention also relates to a sleep posture
alerting apparatus, preferably to be worn on a body of a
person, comprising

- an electronic control unit,
- a sensor operatively connected to the control unit for

detecting the posture of the body, and
- an alarming device operatively connected to the con-

trol unit,

wherein, the sleep posture alerting apparatus has a nor-
mal operational mode, in which - when the posture of the
body detected by the sensor exits a predefined posture
range - the control unit sends an alarm signal to the alarm-
ing device, and the alarming device generates an alarm
based on the signal received from the control unit, to alert
said person.
[0004] In US6.057.767 a sleep posture alerting appa-
ratus of this type is disclosed. The known device having
a gravity actuated sensor, a delay time circuit and a vi-
brator, which are placed within a housing. When the grav-
ity activated sensor senses it is within a predetermined
range of deviation from the horizontal, the device acti-
vates a vibrator. The vibrator irritates the user of the ap-
paratus, causing him to change his sleep posture, without
waking him up.
[0005] The known sleep posture alert device measures
posture and provides direct feedback when a person
turns into certain positions. Considering the fact that the
goal of the device is to avoid users from sleeping in certain
positions, this method described could be seen as effec-
tive. However, the comfort level of the known device and
method is of such poorness, that only a small percentage
of the users is actually able to use the technique to help
remain in certain positions. The result is great ineffec-
tiveness of the desired effect: avoiding certain postures
during the night. The present invention has for an object
to provide a method and apparatus for sleep posture cor-
rection which has an increased effectiveness.
[0006] According to a first aspect of the invention this
object is achieved by an apparatus according to claim 1.
[0007] According to the first aspect of the invention, a
sleep posture alerting apparatus is provided, comprising

- an electronic control unit,
- a body posture detecting sensor operatively con-

nected to the control unit for detecting a posture of
a person’s body, and

- an alarming device operatively connected to the con-

trol unit,

wherein, the sleep posture alerting device has a normal
operational mode, in which - when the posture of the
body detected by the body posture detecting sensor exits
a predefined posture range - the control unit sends an
alarm signal to the alarm device, and the alarming device
generates an alarm based on the signal received from
the control unit, to alert said person, wherein the control
unit is programmed to send an alarm signal to the alarm-
ing device only in a part of the occasions where a sleep
posture out of the predetermined body posture range is
detected.
[0008] The alarm is given only in a part of the occasions
where a sleep posture out of the predetermined body
posture range is detected. Preferably, the number of giv-
en alarms is initially 30% of the times the person turns
into a wrong position at the start of use, and increasing
to 100% of the time after a certain period of time. Pref-
erably this period of time is one to two weeks.
[0009] Because the learning process may take a while
and it might be hard for users to (comfortably) sleep in
the new positions immediately, this aspect of the inven-
tion takes into account the learning period of users in
learning to sleep in new positions. By not fully applying
the correctional activation stimulation from the beginning,
users are provided with time and space to learn to sleep
in their new positions. By taking this learning period into
account, the comfort level of the proposed invention is
maintained. Through the high comfort level and respect
for the natural learning behaviour, it is likely for users to
find it easy to continue using the proposed invention.
Continued use enhances the learning process of sleep-
ing in a new posture and that way the final solution ef-
fectiveness is increased.
[0010] The reaction of the person on a given alert may
be detected, e.g. by a sensor, which preferably is the
body posture detecting sensor. Thereby the reaction lev-
el of the person may be determined, e.g. after what period
of time or at what frequency or amplitude does a user
react to an alert signal? The number of given alerts to
the person may be increased from a lower limit of the
times the sleep posture is out of a predetermined body
posture range at the start of use, and increasing to an
upper limit of the times based on the determined reaction
level of the person.
[0011] According to another aspect of the invention a
sleep posture alerting apparatus is provided, comprising

- an electronic control unit,
- a body posture detecting sensor operatively con-

nected to the control unit for detecting the posture
of the body, and

- an alarming device operatively connected to the con-
trol unit,

wherein, the sleep posture alerting device has a normal
operational mode, in which - when the posture of the
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body detected by the sensor exits a predefined posture
range - the control unit sends an alarm signal to the alarm
device, and the alarming device generates an alarm
based on the signal received from the control unit, to alert
said person, wherein the control unit is programmed to
switch the sleep posture device in said normal operation-
al mode after an initial sleep-in time period.
[0012] According to this aspect of the invention the ob-
ject is achieved by a sleep posture alerting method,
wherein the sleep posture of a person is detected and
wherein the person is automatically alerted by an alerting
device when the sleep posture is out of a predetermined
body posture range, wherein the detection of the sleep
posture or at least the alerting of the person, when his/her
body posture is out of the predefined body posture range,
is deactivated during a sleep-in time period.
[0013] To provide the most optimal night rest for users,
sleeping with the proposed invention should optimally
resemble a normal night of sleep, taking all relevant fac-
tors into account, for example the sleeping process,
rhythm and postures. Therefore it is beneficial that the
ability is provided to fall asleep in the naturally preferred
position, even when this is the undesired posture to be
corrected by the proposed invention during the night. This
way, users of the proposed invention can fall asleep as
they are used to, increasing the comfort level, and cre-
ating the most optimal environment for the natural sleep.
Due to the maintenance of the comfort level when falling
asleep, the threshold for a user to keep using the pro-
posed invention is lowered and it will be easier for a user
to continue using the proposed invention. Continued use
enhances the learning process of sleeping in a new pos-
ture and that way the final solution effectiveness is in-
creased. To enable this comfort and effectiveness level
through providing the opportunity to fall asleep in a pre-
ferred posture, the proposed invention could use a period
in which one can fall asleep whilst feedback by the pro-
posed invention is excluded.
[0014] Preferably, the state of sleep of the person is
detected and - when it is detected that the person is in a
state of sleep - the detection of the sleep posture or the
alerting of the person is activated such that, in the event
that his/her body posture changes to a position out of the
predefined body posture range, the person will be alert-
ed.
[0015] Alternatively, the state of sleep of the person is
assumed after a predetermined period of time, after
which the detection of the sleep posture or the alerting
of the person is activated such that, in the event that
his/her body posture changes to a position out of the
predefined body posture range, the person will be alert-
ed. The mentioned predetermined period of time may be
between 5 and 60 minutes, preferably between 10 and
30 minutes.
[0016] In a further alternative the state of sleep is as-
sumed after a predetermined period of time and the oc-
currence of one movement. Thus the detection of the
sleep posture or the alerting of the person is activated

only after a predetermined period of time, e.g. 20 minutes,
and starts with the alerting of the person after the person
has made a first relevant movement, e.g. a first turn.
Hence, for example, a person is allowed to fall asleep in
a certain body posture, e.g. on his back. If the person
after the exemplary 20 minutes is still on his back there
will still be given no alarm, although this is a posture in
the range in which an alarm should be given. Only after
the person has turned one time and, after that, turns on
his back again, there will be given an alarm.
[0017] In a further alternative the state of sleep is de-
tected and the alerting of the person is activated at the
occurrence of specific movement. Thus the detection of
the sleep posture is activated only after sleep is detected,
and after the person has made a first relevant movement,
e.g. a first turn, the alerting of the person is activated.
Hence, for example, a person is allowed to fall asleep in
a certain body posture, e.g. on his back. If the person is
detected to be asleep and is still on his back there will
still be given no alarm, although this is a posture in the
range in which an alarm should be given. Only after the
person has turned one time and, after that, turns on his
back again, there will be given an alarm.
[0018] In all four above mentioned approaches the us-
er is allowed to fall asleep in the posture he/she finds
most comfortable.
[0019] With the known method and apparatus accord-
ing to US 6,057,767 feedback (alarm) may be given to
the user during an undefined period of sleep, which may
cause a user to wake up during the night. When providing
feedback in lighter sleep stages, people can generally
react to these as the reaction threshold is low. In deeper
sleep stages however, the reaction threshold is high. Pro-
viding feedback during the deeper sleep suggests that a
user needs to be awakened, or brought to lighter sleep
stages in order to react to the provided feedback. The
result is that through these repeated awakenings, the
natural sleep is disturbed.
[0020] According to another aspect of the present in-
vention a sleep stage of the person is detected, wherein
- when it is detected that the person is in a lighter sleep
stage - the detection of the sleep posture or the alerting
of the person is activated such that, in the event that
his/her body posture is out of the predefined body posture
range, the person will be alerted. The person is preferably
only alerted when he/she is in, or shifts into a lighter sleep
stage. This lighter sleep stage is preferably determined
by the amount of body movement made by the user. Pref-
erably, this body movement is of such magnitude, that it
results in a change in the sleeping posture. Preferably,
the movement should be detected for at least three sec-
onds to determine that it is a lighter sleep stage or micro
arousal. As an alternative or in addition, the sleep stage
may also be determined by measuring the brain activity
of the person.
[0021] According to this aspect of the invention the
feedback (alarm) is given on moments most optimal for
the user and disturbing the natural sleep as little as pos-

3 4 



EP 2 987 474 A2

4

5

10

15

20

25

30

35

40

45

50

55

sible. Preferably, these moments are chosen when users
are most able to react to feedback, which is in general in
the lighter sleep stages or when awake (caused by nat-
ural internal processes of the user). When a user is pro-
vided with feedback when the user is in a lighter sleep
stage or whilst being awake, it is easiest for a user to
respond to this feedback. By the timing of the feedback
therefore, the effectiveness of the sleep posture correc-
tion method is increased (it is easier for a user to respond)
and the comfort level is remained as high as possible.
This is because the natural sleep pattern is disturbed as
little as possible.
[0022] General literature in the field of sleep describes
lighter sleep stages as the lightest two stages (S1 and
S2 or N1 and N2) of the four non-rem sleep stages rec-
ognised (S1 to S4 or N1 to N4). Alerting of a person can
also be timed during moments of full wakeness (W) or
moments of rem sleep (REM or rapid eye movement).
[0023] Alerting of a person is intended to be timed dur-
ing arousals or micro-arousals occuring during sleep. In
literature, a (micro) arousal is described as a short mo-
ment of wakeness or lighter stage sleep. It can be caused
by various internal processes or stimuli or by various ex-
ternal stimuli. In literature, an arousal is recognised as
such when it takes longer than 3 seconds and micro-
arousals last between 3 and 10 seconds.
[0024] Preferably, the lighter sleep stage is determined
by detecting the amount of body movement of the person.
More preferably, this state of light sleep or being awake
is determined by body movement that has a durance of
longer than a predetermined period of time, preferably 3
seconds. It was found that after 3 seconds people can
enter awakening or an (micro) arousal - a short period of
light sleep or awakening that occurs naturally and fre-
quently in sleep, in which people have an increased
awareness of the outside world. By waiting for this period
in an event of body movement (which results in a change
of body posture), the chance to provide feedback during
a moment of lighter sleep or an (micro) arousal event is
increased.
[0025] Preferably the feedback (alarm) is adapted to
the reaction threshold level of the user, taking into ac-
count the sleep stage the user is in. By adjusting the
alarm or stimulation signal to the threshold level that the
user is in, the proposed invention is effective because
the stimulation is never too low to remain unnoticed by
the user. On the other hand the adjustment to the thresh-
old level provides comfort to the user, because the stim-
ulation is never too high to become irritating and uncom-
fortable. Thus the solution effectiveness and the comfort
level are increased.
[0026] According to yet another aspect of the invention
a non-continuous feedback is provided, such that it is
prevented that natural behavior and physiology cause a
user to get used to the feedback, and such that it causes
a user to feel the urge to respond. Thereby the solution
effectiveness is increased as the users do respond to the
proposed invention. Thus effective feedback is provided

thereby avoiding unnecessary lengthly feedback and
maintaining a high comfort level.
[0027] Preferably, this non-continuous feedback is
provided by a non-continuous pattern. Preferably caused
by sensory stimuli (preferably vibrotactile). Preferably the
non-continuity in the feedback is provided by for example
a feedback signal variation in frequency, duration, inten-
sity and/or other parameters. The proposed invention will
preferably be using signal variation through a varying sig-
nal frequency and intensity.
[0028] In particular it is envisaged that the alarm given
by the alarming device - when it gives an alarm - is pul-
sating with an alarm frequency and/or alarm amplitude
that increases in time.
[0029] According to yet another aspect of the invention
an alarm is only given for a predetermined maximum time
period, e.g. 10 to 60 seconds. This aspect of the invention
provides the possibility to the user to not respond to the
alarm generated without it causing discomfort, e.g. dis-
turbance of sleep, discomfort to the body and/or other
factors. In a further elaboration of this aspect the alarm
is deactivated after the predetermined maximum time pe-
riod until the next posture change is made. Preferably,
this period before deactivation starts before a user falls
back into their deeper sleep after an (micro) arousal.
[0030] In still another aspect of the invention, the con-
trol unit of the apparatus is programmed to be set into a
storage and diagnosis mode in which measurements
from the body movement detecting sensors and/or sound
detecting sensors of the apparatus are stored and diag-
nosed to analyse the user’s sleep. The feedback activa-
tion is switched off during this period of time. Preferably,
the proposed invention diagnoses the user’s sleep (and
possible illnesses or disturbances) through a combina-
tion of parameters. Preferably, these parameters are
sound, position and movement, for example, combining
sound measurements with body posture measurement
to determine positional snorers, or for example combin-
ing breathing disturbances as seen in apnoea with body
posture measurement to determine positional apnea.
Preferably, the apparatus analyses the measured pa-
rameters and suggests the right therapy for a patient,
e.g. positional therapy for a positional apnoea patient,
positional therapy for a back snorer, positional therapy
for a stomach sleeper, or others.
[0031] It should be noted that the above mentioned
aspects of the invention can be applied in a method or
apparatus either separately or in combination with any
one of the other above mentioned aspects of the inven-
tion.
[0032] For example in a possible method and appara-
tus performing said method, the detection of the sleep
posture or at least the alerting of the person, when his/her
body posture is out of the predefined body posture range,
is activated when a certain level of sound is detected and
when thereafter increased body activity is detected. In-
creased body activity may be detected by detecting a
turning movement of the person, and/or an increased
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movement during time of the person, and/or certain brain
activity of the person and/or a certain heart beat of the
person and/or a certain respiration of the person.
[0033] In another example the detection of the sleep
posture or at least the alerting of the person, when his/her
body posture is out of the predefined body posture range,
is activated after a predetermined period of time and
when after said period of time has lapsed increased body
activity is detected.
[0034] In yet another example the detection of the
sleep posture or at least the alerting of the person, when
his/her body posture is out of the predefined body posture
range, is activated after a predetermined period of time
and when after said period of time a lighter sleep stage
is detected.
[0035] Also other examples of combinations of the
above described aspects of the inventions are conceiv-
able and hence the above three examples may not be
regarded as limiting.
[0036] The methods and apparatus according to the
proposed invention can be used for positional therapy or
for other applications in which a (body) posture is to be
diagnosed, defined, measured, communicated, ana-
lysed and/or corrected (standalone or in combination with
other parameters). Fields of application therefore are sit-
uations in which it is desired to monitor different aspects
of the (body) posture, e.g. angle, position, duration,
movements, activity, and more, or other elements that
can be determined by (body) posture, movement and/or
acceleration, e.g. wakeness/alertness, heartbeat, and
more. For example to provide information and/or prevent
problems and/or solve problems which can be deter-
mined by posture, e.g. neck- and back problems, snoring,
sleep apnoea, bed sores, sudden infant death syndrome,
and more. Another example is to provide information
and/or prevent problems and/or solve problems which
are movement dependent/ can be determined by move-
ment, e.g. sleep state, sleep in general, general sleeping
problems, insomnia, restless leg syndrome, and more.
The proposed invention could also be used for example
to provide information and/or prevent problems and/or
solve problems which are activity dependent/ can be de-
termined by activity, e.g. actigraphy, sleep disorders,
sleepwalking, and more.
[0037] The invention will be elucidated in the following
description with reference to the drawings, in which:

Fig. 1 shows diagrammatic representation of a pre-
ferred embodiment of the apparatus according to the
invention;

Fig. 2 shows a flow chart representing a procedure
for automatic correction of sleep posture according
to the invention;

Fig. 3 shows schematically a lying person wearing
an apparatus according to the invention on his body
by means of a strap; and

Fig. 4 illustrates how the apparatus is arranged on
the strap of Fig. 3.

[0038] In Fig. 3 is shown a person 31 lying on a bed
32. The person 31 is wearing a strap 33 around his waist.
The strap may also be worn around the chest or other
position on the torso. In the middle of the strap 33 a pocket
34 is arranged in which a sleep posture alerting apparatus
35 is received as can be seen in Fig. 4.
[0039] Instead of a strap the apparatus 35 may also
be worn in a dedicated pocket in a tight shirt. It is also
possible to use a clip to attach the apparatus to a strap,
belt or underwear, possibly underwear in which the de-
vice can be put. Other means like buttons, Velcro or other
attatching methods could be used to place the device on
nightwear. Also rings that use fabric (of for example a t-
shirt) to hold the invention in place could be possible.
Also other means for attaching the apparatus 35 to the
body are conceivable. Essential is only that the apparatus
is attached to the users body, in particular to the torso,
so that the movements and orientation of the body of the
user 31 are correctly related to the movements and ori-
entation of the apparatus 35.
[0040] Fig. 1 is an illustration of a possible component
structure of the apparatus 35. The components are all
directly or indirectly connected to control unit 1. The con-
trol unit 1 enables the communication between the dif-
ferent components and the interpretation of the signals
in between the components. The communication and in-
terpretation of the signals is defined through a method,
or so-called algorithm, of the control unit 1.
[0041] The control unit is in particular a programmable
microcontroller which enables the communication be-
tween and the control of the hardware components. The
control unit makes it possible to transfer all the signals
between the different hardware components and exter-
nal applications/products connected to the device. Fur-
thermore it enables the programming of the behaviour of
the apparatus and so to tell it how to respond to situations
(e.g. accelerometer values, feedback, snoring sound, up-
right posture, and more).
[0042] The apparatus 35 furthermore includes a grav-
ity actuated sensor 3 (cf. Fig.1). Preferably the gravity
actuated sensor is an electronic three-axes accelerom-
eter / 3-axes MEMS accelerometer to define the posture
of the apparatus in three dimensions which is directly
related to the posture of the body of the user 31. The
introduction of a MEMS accelerometer is preferred be-
cause of the high frequency of measurements and fast
response time to small changes in acceleration.
[0043] The apparatus also includes an alert device. In
principle any type of alert that is noticed by the user in
the specific circumstance, e.g. smell, sound, sight, taste
and tactile -electronic stimulation, vibrotactile, or any oth-
er may be applied. Preferably however the alert device
is adapted for vibrotactile stimulation of the person 31,
preferably by a vibration motor 6. The use of vibrotactile
feedback is preferred because it is comfortable in that it
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does not hurt or injure the user 31 (like with electronics
shocks) and does not disturb the sleep rhythm of the user
31 or partner of the user 31, like e.g. with sound.
[0044] Additionally the alert device may include a
speaker 14 for audible feedback to the user 31.
[0045] The alert device may additionally be provided
with a connection to other devices to enable remote mon-
itoring by another individual, for example caretakers,
nurses, parents or other family members.
[0046] The apparatus 35 may include a display, pref-
erably a LED display 7 to give visual feedback to the user.
The introduction of a LED will enable the apparatus 35
to transfer information using visual feedback to the user
31 to indicate e.g. battery status, stored events, operation
mode, progress, occupation, and more.
[0047] The apparatus 35 may have a sound sensor,
preferably a microphone 4 to detect noise or sound level
from the environment, possibly to detect snoring, possi-
bly to register disturbances. The introduction of a sound
sensor enables the detection of snoring sounds so that
even if the user is snoring in the desired position a type
of feedback is activated to change position or posture
(e.g. so that the partner does not have to do so) and
therefore the device is optimised to prevent snoring.
[0048] The apparatus may be provided with a data stor-
age device, preferably a memory 8 to store detected and
measured events. Registering events makes it possible
to gather information about what is going on at a certain
moment during the sleep. This can be used at another
moment in time to determine, inform, diagnose, help
and/or advise users or others of various elements. This
may be feedback to the user, information about sleeping
/ sleep monitoring, combine the storage of events with a
certain action to indicate something to the user, make
calculations, averages, figures, etcetera.
[0049] The apparatus may be provided with a feature
to transfer stored data, preferably a USB interface 10 to
enable connecting the apparatus 35 to a personal com-
puter. The ability to transfer stored data enables a lot of
options to combine the apparatus 35 with other applianc-
es/software/products to enhance the capabilities of the
stored events. This way information can be transferred
or exchanged between appliances/products/software to
offer new features to the user or give them more insight
in the information stored in the apparatus 35.
[0050] The apparatus 35 may have external commu-
nication through a USB interface 10, but alternatively or
additionally through a wireless interface 9 for communi-
cation with a computer or other devices. The communi-
cation with external devices, e.g. a personal computer,
babyphone, or other, enables the exchange of informa-
tion between those devices and enables options for in-
formation feedback, remote monitoring or remote control.
[0051] The apparatus 35 has a power supply 13, pref-
erably an integrated battery to enable wireless use of the
apparatus 35. The integration of the battery makes it pos-
sible to use the apparatus 35 wherever wanted without
the need of a wall plug. Furthermore it makes the appa-

ratus 35 wireless, which improves the comfort for the
user 31and the freedom to move in/around/away from
the bed or sleeping area.
[0052] The apparatus may have a charging system 11,
12, preferably including a USB port 11 which enables
charging the battery of the apparatus 35 through an
adapter or a personal computer. Charging the battery
with a charging system 11, 12 means the user does not
have to open up the apparatus 35 and/or to change the
batteries to keep using the product. This minimises the
occurrence of problems to the apparatus 35 and makes
it easier to supply it with required power. Preferably a
charging system based on induction or exchange of
movement to enable the charging of the battery without
the need for an opening in the housing, such that the
apparatus can be made moisture/waterproof.
[0053] The apparatus 35 may include a temperature
switch, preferably an integrated circuit temperature
switch to define overheating of electronic components to
disconnect power supply if temperature exceeds a cer-
tain threshold value. Thus, to prevent overheating of the
device and minimise the risk.
[0054] The apparatus may include a temperature de-
tection means, preferably an integrated temperature sen-
sor 5, additionally an external temperature sensor con-
nected to the device to detect for example body temper-
ature to define sleep comfort, which may be especially
important for monitoring babies. The introduction of an
integrated temperature sensor 5 enables measurement
of the temperature of the body to enable more options of
feedback and sleep information. First of all the user can
be indicated of a high temperature during sleep to im-
prove the quality and comfort of the sleep. Also it is pos-
sible to alarm in certain situations and information can
be given to the user about the body temperature during
sleep; especially with babies or children. For babies, cor-
rect temperature of the body during sleep is very impor-
tant.
[0055] Furthermore the apparatus 35 may be provided
with additional integrated detection means (not shown),
like e.g. a sound sensor, shock sensor, humidity sensor
and more for additional functions like detection of respi-
ration, snoring sound, environmental influence factors
and more. Moreover the apparatus 35 may have connec-
tors (not shown) for external sensors; e.g. position sen-
sors, shock sensors, respiration sensors and more for
additional functions like detection of respiration, breath-
ing pattern, heart rate, muscle movement, snoring, apnea
and more.
[0056] The apparatus 35 includes an internal clock 15,
preferably crystal oscillator to provide the time and data
to the control unit. The internal clock 15 enables the reg-
istration of events in relation with time to create a times-
tamp for the event. In this way the time the event took
place can be defined more precise for storage into the
memory 8 and/or feedback (alert) through information
given to the user 31.
[0057] The apparatus may be supplied with software
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which can be loaded on a computer. The software pro-
gram may be used to download, store, analyse, display,
visualise and/or transfer data from the apparatus to the
computer 35. The software program enables the inter-
pretation, visualisation and comparison of the events and
data stored by the apparatus to enable feedback of
events. This way events registered at a certain moment
can be communicated at another moment in time through
which the user 31 can be informed about their behaviour.
The most beneficial result of this is that it is possible to
guide and train the user 31 into sleeping with an improved
sleeping posture by giving more insight and to stimulate
the use of the apparatus 35. Preferably the software can
be used to combine parameters, values, functions, and
more between the proposed invention and external prod-
ucts or appliances that can be connected to the personal
computer or through the world wide web.
[0058] The apparatus 35 has a switch 2 which is con-
nected to the control unit 1 to activate it. Whenever the
apparatus 35 is activated, the accelerometer 3, micro-
phone 4 and temperature sensory means 5 execute
measurements to be transferred to the control unit 1 for
interpretation.
[0059] The accelerometer 3 returns values for the ac-
celerations measured in all three dimensions x, y and z.
From these values the activity, movement and or position
can be derived. The microphone 4 returns values for the
frequency and amplitude of the measured sound. The
temperature sensory means 5 returns values for the tem-
perature measured in its environment (e.g. body temper-
ature, device temperature and more).
[0060] Whenever the signals from the accelerometer
3, microphone 4 or temperature sensory means 5 exceed
a predefined threshold, e.g. undesired body posture or
snoring, when interpreted by the control unit 1 the actu-
ator 6 (i.e. the vibration motor) is activated to indicate the
user 31 that the body position needs to be changed.
[0061] Whenever visual feedback to the user is needed
the control unit 1 activates the LED display 7 to switch
on the light of the LED display 7 in a predefined sequence.
[0062] Whenever an event takes place within the con-
trol unit 1 which is predefined to be stored it is done so
by sending a signal from the control unit 1 to the internal
memory 8. The control unit 1 can also retrieve information
stored into the memory 8 whenever necessary.
[0063] Whenever a wireless interface 9 is connected
to the control unit 1 the apparatus 35 is able to commu-
nicate through the wireless interface 9 with a wireless
receiver 16 of an external device.
[0064] Whenever an external device is connected to
the device through the USB port 11 signals are ex-
changed between the USB port 11 and the control unit
1 through the USB interface 10. The USB interface 10
translates the signals from the USB port 11 into signals
to the control unit 1 and vice versa.
[0065] Whenever an external device is connected to
the device through the USB port 11 power can be trans-
ferred to the power supply 13 with the use of a charge

control 12. The charge control 12 enables the transfer of
electronic power from the USB port 11 to the power sup-
ply 13.
[0066] The power supply 13 is connected to all com-
ponents within the device which have to be supplied with
electronic power. The electronic power transferred from
the power supply 13 to the control unit 1 is measured by
the control unit 1 to define the status of the power supply
13.
[0067] Whenever a speaker 14 is connected to the con-
trol unit 1 it is possible to sound an alarm or produce
sound through the speaker 14.
[0068] The clock 15 is directly connected to the control
unit 1 to provide the control unit 1 with the values to define
the date and the time. This information from the clock 15
is used to store the date and time for events stored from
the control unit 1 into the memory 8.
[0069] Whenever communication through the USB
port 11 or wireless interface 9 is possible with software
from an external device 17 the control unit 1 can ex-
change information or programs with the software 17.
[0070] Fig. 2 is a flowchart which illustrates the proce-
dure of a method for correcting the sleep posture of a
person using the apparatus of Fig 1.
[0071] After starting up the apparatus in step 101,
which is registered into the memory at step 102, the po-
sition of the user is firstly determined in step 103 and the
sound level of the environment in step 104. Then the
timers for the sleep-in timer and inactive timer are defined
and activated respectively at step 105 and step 106.
These timers are defined to be countdown timers which
start at a typical value and countdown to zero at which it
is defined as inactive. The output signals of the sensors
are evaluated in step 7 with respect to a position, in par-
ticular a rotational position about a longitudinal axis of
the body (acceleration in x, y or z).
[0072] At step 108 it is determined whether movement
is present to control the inactive timer. If movement is
detected at step 108 the inactive timer is reset to the
countdown value at step 109 and the event is registered
at step 110. If no movement is detected at step 108 the
program continues with step 111. The registration at step
111 determines at step 112 whether or not the deter-
mined posture is in the upright position which indicates
that the user is awake. If it is determined in step 113 that
the position is upright then this upright position is regis-
tered at step 114 and the sleep-in timer will have to be
reset at step 115 to start counting down again. After that
a predetermined time, a so-called dwell time at step 116,
is waited for, until the processing returns to step 107.
[0073] Subsequently, the steps 107 to 113 will rerun.
If it is determined at step 113 that the position it not upright
it is indicated that the user is lying down in order to sleep.
While the user is in the lying position and falling asleep
it is determined at step 117 whether snoring was detected
in a previous run of the program. If no snoring was de-
tected in a previous run of the program the program de-
tects at step 118 whether the user is snoring or not at

11 12 



EP 2 987 474 A2

8

5

10

15

20

25

30

35

40

45

50

55

that time. If it is detected at step 118 that the user is
snoring this is registered and stored at step 119 and the
snore counter is activated at step 120 to indicate the pres-
ence of snoring for the next round. After the snore counter
is activated at step 120 the program continues to the
dwell time at step 116. After that a predetermined time,
a so-called dwell time at step 116, is waited for, after
which the processing returns to step 107.
[0074] If it is determined in step 118 that the sound
level determined at step 111 cannot be indicated as snor-
ing it is determined at step 121 whether the sleep-in timer
is active, or in other words finished counting down to zero.
If it is determined at step 117 that the sleep-in timer is
active, and thus the user should not be indicated about
the body position, the inactivity timer is consulted at step
122. If the inactive timer is still active, thus indicating that
the user is not in sleep state, a predetermined time, a so-
called dwell time at step 115, is waited for, until the
processing returns to step 107. If it is determined at step
122 that the user is in a state of sleep, thus indicating
that the user has not been active for the period of the
inactive timer, the event is registered at step 119 and the
program continues to step 120. If it is determined at step
121 that the sleep-in timer is not active it is determined
at step 123 whether body movement activity is present.
[0075] If it is detected at step 117 that the snore counter
is active, and thus snoring was detected in a previous
run of the program, the program continues to step 123
immediately to determine whether body movement ac-
tivity is present.
[0076] If it is determined at step 123 that no body move-
ment is present a predetermined time, a so-called dwell
time at step 116, is waited for, until the processing returns
to step 107. If it is determined at step 123 that body move-
ment is present the event is registered at step 124 and
the wait time is activated at step 125. For a predetermined
time, a so-called wait time, is waited for, until the process-
ing continues to step 126 to determine whether the body
posture is correct.
[0077] If it is determined at step 126 that the body po-
sition is correct a predetermined time, the snore counter
is deactivated at step 128 and to a so-called dwell time
at step 116, is waited for, until the processing returns to
step 107. If it is determined at step 126 that the body
position is incorrect the event is registered at step 129
and it is defined at step 130 whether the actuator program
is to activated at step 131. Step 130 is programmed to
respond to a training program function in which it is de-
fined whether the feedback should be activated or not
due to limited feedback in the period of the first weeks of
use. If at step 130 it is defined that feedback is to be
executed the program is activated at step 131.
[0078] Subsequently the level of the actuator program
is increased at step 132 and the program continues to
step 133. At step 133 it is defined whether the diagnose
mode of the proposed invention is active, in which all
events should be stored but no feedback should be given
to the user. When it is defined at step 133 that the diag-

nose mode is inactive the program continues to step 134
to activate the actuator, thus give feedback to the user,
and continue to step 135 in which the position is defined
from the values for acceleration. When it is defined at
step 133 that the diagnose mode is active the program
will skip step 134, thus no feedback is given to the user,
and continue to step 135 in which the position is defined.
From step 135 the program continues to step 126 in which
it is defined again if the position of the user is correct.
[0079] Some of the steps mentioned in the above will
be described in more detail in the following:

Determining the position (step 107)

[0080] The position of the user is defined by the pro-
posed invention through the values for acceleration in
the x, y and z direction. The algorithm is repeated in a
fast pace (preferably 10 Hz) and so the program is run
10 times per second to determine the position/posture of
the user.

Dwell time (step 116) - Parameter definition frequency l 
Program cycle time

[0081] The dwell time is introduced to control the
number of measurements over a given period of time.
The minimum amount of measurements is preferred to
be at least once per second. The dwell time for the pro-
posed invention is programmed somewhere between 1
and 100 Hz preferably at 10 Hz. Thus, the time between
two cycles of the program is one-tenth of a second.

Movement (step 108) - Activity

[0082] The movement of the user is defined by accel-
erations in x, y or z direction which exceed a preset
threshold value for indication of movement.

Inactive timer (step 106/step 109) - Sleep state

[0083] The inactive timer is introduced to define the
state of sleep of the user from a predefined period of
inactivity, thus the absence of movement. The timer is a
timer which starts counting down (towards zero) or count
(towards a certain threshold value) to evaluate the ab-
sence of movement for a preset period of time. When the
count(down) timer exceeds it threshold value it is indi-
cated that the user is in state of sleep and a change of
posture (step 126) will result in feedback to the user, pos-
sibly even within the sleepin time period, which is pref-
erably 20 minutes.

Determining sound level (step 111) - Sleep state

[0084] The sound level is defined to detect the pres-
ence of snoring sound to be used in steps 117 and 118.
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Upright position (step 113) - Sleep position

[0085] Whenever an upright position is detected by a
threshold value on the axis related to the spine of the
user the sleepin timer is to be reset. Whenever the posi-
tion is upright the period of sleepin timer countdown is
not activated.

Sleepin timer (step 105/step 115/step 121) - Undisturbed 
sleepin period

[0086] The sleep-in timer is introduced to make sure
the user of the proposed invention is able to fall asleep
in each preferred position, thus as well the undesired
position to which the proposed invention is predefined to
activate the actuator. For the period in which the sleep-
in timer is counting down from the predefined time the
actuator will not be activated through the detection of an
undesired position. The average sleep-in period for a pro-
posed invention is programmed somewhere between 0
and 120 minutes, preferably between 10 and 30 minutes.
The sleep-in timer can be interrupted by the detection of
snoring (step 117/step 118) or inactivity, thus state of
sleep (step 122) so the proposed apparatus can activate
the feedback within the sleep-in timer period.

Snore active (step 117/step 118/step 120) - Sleep state

[0087] Whenever snore is detected within the sleepin
timer, and thus the user is in a state of sleep, the sleep-
in period should be ignored and the proposed invention
should be able to respond with feedback to an undesired
posture. Whenever snore sound is detected at step 118
(determined at step 111) the snore counter is switched
on/activated. This means that in the next cycle of the
program the program will not continue to step 118 after
being defined at step 117 and thus, within the sleep-in
timer period, the activity is defined at step 123 and the
proposed invention will respond to a change in posture.
The snore counter can than only be deactivated after the
posture is changed (step 128) and thus the presence of
snoring sound is defined again in the next loop.

Wait time (step 125) - State of arousal

[0088] The wait time is introduced to make sure the
user is in a state of arousal and thus in which the user
can respond consciously to the actuator. Whenever body
movements exceed a threshold value (step 123) and still
exist after a period of 3 seconds it can be stated that a
state of arousal is present. Therefore the actuator is ac-
tivated only after three seconds from the moment body
activity is measured through the accelerometer. The min-
imum period of time to wait is 3 seconds, preferably 3
seconds since then the actuator is activated at the start
of the arousal. A wait time is therefore introduced at step
125.

Feedback selected (step 130) - Learning curve

[0089] With the standard programming of the proposed
invention the sensor will respond with feedback each time
an undesired posture is detected. It might be possible
that users will have to get used to the feedback signal
and therefore wake up because of it. Therefore, when
the user starts using the sensor for the first time it can
be programmed not to respond to every undesired pos-
ture and increase the response over time. The decreased
program should increase between 0% and 100% over a
defined period of time, preferably from 30% to 100% over
a period of 7 to 14 days. To introduce this into the algo-
rithm step 130 is introduced to make it possible to include
or exclude the feedback program upon a detection of an
undesired posture. The implementation of the learning
curve could be conceived as follows (1 = feedback upon
undesired posture; 0 = no feedback upon undesired pos-
ture).

Activafe program (step 131) - Feedback pattern

[0090] The activate program is introduced to both lower
the risk of awakening the user and to lower the risk of
habituation by the user to the actuator signal. In order to
lower the risk of awakening the user it is important to start
the actuator program with a lower strength and lower
frequency signal and increase over time up to the user
specific threshold to respond to the actuator. In order to
lower the risk of habituation it is important that the actu-
ator program varies over time and thus the actuator signal
is not the same as the previous actuator signal. By the
incremental strength and frequency of the signal due to
the risk of awakening the user also the risk of habituation
by the user is lowered. The activate program is activated
and maintained during the arousal. The average period
of time for an arousal is between 15 and 30 seconds.
The activate program is run for a maximum period of 1
minute, preferably 30 seconds.

Diagnose mode (step 133) - No feedback and registration 
of events

[0091] For monitoring, feedback, diagnosis purposes
and other appliances the events from the proposed in-
vention are stored into the memory. While the proposed
invention is activated it can register the values measured
by all detection means, position of the body, activation
of the feedback signal, and more. The proposed invention
is able to store all events that are measured or initiated
by the proposed invention. To optimise the memory of
the sensor it can be chosen to store only specific regis-

33% = 1-0-0-1-0-0-1-0-0-1-0-0-1-0-0-1

50% = 1-0-1-0-1-0-1-0-1-0-1-0-1-0-1-0
66% = 1-1-0-1-1-0-1-1-0-1-1-0-1-1-0-1
100% = 1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1
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tered events. Preferably during diagnoses the user is not
awakened and thus the feedback program is switched
off (step 133) so the proposed invention does register all
events but no feedback is given to the user.

Software - Feedback and combination with other appli-
ances

[0092] The registration of events is performed by stor-
age into the memory of the proposed invention. Through
the use of software this information could be communi-
cated to a personal computer, the world wide web or other
appliances connected to the proposed invention. The
communication between the apparatus and external de-
vices is not included in the algorithm but is an active el-
ement within the apparatus to be included for multiple
purposes.

Programmable - Reprogram proposed invention

[0093] The software programming is introduced to give
the user the advantage of changing the behaviour of the
controller 1 of the apparatus. This way the value of each
parameter is reprogrammable and the control unit 1 can
be reprogrammed to e.g. respond to different values for
the angles detected by the accelerometer 3, respond with
lower or higher strength to different values for the angles
detected by the accelerometer 3 and/or respond less or
more often to the angles detected by the accelerometer
3 and more. Certain steps within the algorithm should
therefore be able to be switched on or off to define the
behaviour of the sleep posture alerting apparatus.
[0094] Further embodiments are defined in the follow-
ing clauses:

1. Sleep posture alerting apparatus, comprising

- an electronic control unit,
- a body posture detecting sensor operatively

connected to the control unit for detecting the
posture of the body, and

- an alarming device operatively connected to the
control unit,

wherein, the sleep posture alerting apparatus has a
normal operational mode, in which - when the pos-
ture of the body detected by the sensor exits a pre-
defined posture range - the control unit sends an
alarm signal to the alarming device, and the alarming
device generates an alarm based on the signal re-
ceived from the control unit, to alert said person,
characterised in that the control unit is programmed
to switch the sleep posture device in said normal
operational mode after an initial sleep-in time period.

2. Apparatus according to clause 1, wherein the con-
trol unit comprises a timer and the control unit is pro-
grammed to switch to the normal operational mode

after a predetermined sleep-in time period.

3. Apparatus according to clause 1, which comprises
a sleep detecting sensor connected to the control
unit for detecting whether the person is in a state of
sleep.

4. Apparatus according to clause 3, wherein the
sleep detecting sensor is a body activity detecting
sensor, preferably a body movement detecting sen-
sor, a heartbeat detecting sensor, a brain activity de-
tecting sensor, and wherein the control unit is pro-
grammed to determine whether the person is asleep
based on the level of body activity per time period.

5. Apparatus according to clause 3, wherein the
sleep detecting sensor is a sound detecting sensor
for detecting e.g. respiration or snoring sounds and
wherein the control unit is programmed to determine
whether the person is asleep based on the sound
level and/or frequency produced by the person.

6. Apparatus according to any one of the preceding
clauses, wherein the apparatus comprises a sleep
stage detecting sensor connected to the control unit,
and wherein the control unit is programmed to de-
termine a specific sleep stage of the person based
on the signal of the sleep stage detecting sensor,
whereby - when the apparatus is in the normal op-
erational mode - the control unit sends an alarm sig-
nal to the alarming device, only when it is determined
that the sleep stage is a lighter sleep stage.

7. Apparatus according to clause 6, wherein the
sleep stage detection sensor comprises a body ac-
tivity detecting sensor, e.g. a body movement de-
tecting sensor, a brain activity measuring sensor, a
heartbeat detecting sensor or a respiration detecting
sensor.

8. Apparatus according to clauses 4 and 6, wherein
the body activity detecting sensor for sleep stage
detection and the body activity detecting sensor for
determining the state of sleep are one and the same
sensor.

9. Apparatus according to any one of the preceding
clauses, wherein the the control unit is programmed
to reset the sleep-in time period when the person
gets up.

10. Apparatus according to any one of the preceding
clauses, wherein the control unit is programmed to
deactivate the normal operational mode when a per-
son gets up.

11. Sleep posture alerting apparatus, comprising
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- an electronic control unit,
- a body posture detecting sensor operatively

connected to the control unit for detecting the
posture of the body, and

- an alarming device operatively connected to the
control unit,

wherein, the sleep posture alerting apparatus has a
normal operational mode, in which - when the pos-
ture of the body detected by the sensor exits a pre-
defined posture range - the control unit sends an
alarm signal to the alarming device, and the alarming
device generates an alarm based on the signal re-
ceived from the control unit, to alert said person,
characterised in that the apparatus comprises a
sleep stage detecting sensor connected to the con-
trol unit, and wherein the control unit is programmed
to determine a specific sleep stage of the person
based on the signal of the sleep stage detecting sen-
sor, whereby - when the apparatus is in the normal
operational mode - the control unit sends an alarm
signal to the alarming device, only when it is deter-
mined that the sleep stage is a lighter sleep stage.

12. Apparatus according to any one of the preceding
clauses, wherein the control unit is programmed to
send an alarm signal to the alarming signal only in
a predetermined part of the occasions where a sleep
posture out of the predetermined body posture range
is detected.

13. Sleep posture alerting apparatus, comprising

- an electronic control unit,
- a body posture detecting sensor operatively

connected to the control unit for detecting the
posture of the body, and

- an alarming device operatively connected to the
control unit,

wherein, the sleep posture alerting apparatus has a
normal operational mode, in which - when the pos-
ture of the body detected by the sensor exits a pre-
defined posture range - the control unit sends an
alarm signal to the alarming device, and the alarming
device generates an alarm based on the signal re-
ceived from the control unit, to alert said person,
characterised in that the control unit is programmed
to send an alarm signal to the alarming signal only
in a part of the occasions where a sleep posture out
of the predetermined body posture range is detected.

14. Apparatus according to clause 12 or 13, wherein
the control unit is programmed such that the number
of sent alarm signals is increased from a lower limit
of the times the sleep posture is out of a predeter-
mined body posture range at the start of use, and
increasing to an upper limit of the times after a certain

period of time.

15. Apparatus according to clause 12 or 13, wherein
the apparatus has a sensor connected to the control
unit to detect the reaction of the person on a given
alert, which sensor preferably is the body posture
detecting sensor, and wherein the control unit is pro-
grammed to determine the reaction level of the per-
son and is programmed such that the number of sent
alarm signals is increased from a lower limit of the
times the sleep posture is out of a predetermined
body posture range at the start of use, and increasing
to an upper limit of the times based on the determined
reaction level of the person.

16. Apparatus according to any one of the preceding
clauses, wherein the alarming device is a vibrator
for providing a vibrotactile stimulation alarm to the
person.

17. Apparatus according to any one of the preceding
clauses, wherein the body posture detecting sensor
is a gravity activated sensor.

18. Apparatus according to any one of the preceding
clauses, wherein the control unit is programmed to
provide an alarm signal to the alarming device which
corresponds to an alarm frequency and/or alarm am-
plitude that increases during a (predetermined) pe-
riod of time and/or use.

19. Apparatus according to any one of the preceding
clauses, wherein the control unit is programmed to
provide an alarm signal to the alarming device which
corresponds to a non-continuous alarm (pattern) fre-
quency and/or alarm amplitude over time and/or use.

20. Apparatus according to any one of the preceding
clauses, wherein the control unit is programmed to
provide an alarm signal to the alarming device only
for a predetermined maximum time period, e.g. be-
tween 10 - 60 seconds.

21. Apparatus according to any one of the preceding
clauses, wherein the control unit is programmed to
be switched from the normal operational mode into
a storage and diagnosis mode in which measure-
ments from the body activity detecting sensors
and/or sound detecting sensors of the apparatus are
stored and diagnosed to analyse the user’s sleep,
and in which, preferably, the alarming of the person
is disabled.

22. Sleep posture alerting method, wherein the sleep
posture of a person is detected and wherein the per-
son is automatically alerted by an alerting apparatus
when the sleep posture is out of a predetermined
body posture range, characterised in that the detec-
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tion of the sleep posture or at least the alerting of the
person, when his/her body posture is out of the pre-
defined body posture range, is deactivated during a
sleep-in time period.

23. Method according to clause 22, wherein the state
of sleep of the person is detected and - when it is
detected that the person is in a state of sleep - the
detection of the sleep posture or the alerting of the
person is activated such that, in the event that his/her
body posture is out of the predefined body posture
range, the person will be alerted.

24. Method according to clause 23, wherein the state
of sleep is detected by detecting body activity of the
person e.g. the amount of body movement, or
through a detecting sensor measuring, respiration
or heartbeat.

25. Method according to clause 23, wherein the state
of sleep is detected by measuring brain activity.

26. Method according to clause 23, wherein the state
of sleep is detected by detecting the sound produced
by the person, e.g. respiration sound.

27. Method according to any one of the clauses 22
- 26, wherein the state of sleep of the person is as-
sumed after a predetermined period of time, after
which the detection of the sleep posture or the alert-
ing of the person is activated such that, in the event
that his/her body posture is out of the predefined
body posture range, the person will be alerted.

28. Method according to any one of clauses 22 - 27,
wherein a sleep stage of the person is detected and
wherein - when it is detected that the person is in a
lighter sleep stage - the detection of the sleep posture
or the alerting of the person is activated such that,
in the event that his/her body posture is out of the
predefined body posture range, the person will be
alerted.

29. Method according to clause 28, wherein the light-
er sleep stage is determined by detecting the amount
of body activity of the person, e.g. the amount of
body movement, brain activity, respiration or heart
beat.

30. Method according to clause 22, wherein the de-
activated sleep-in period is reset when the person
gets up.

31. Method according to any of the clauses 22 - 30,
wherein the detection of the sleep posture or at least
the alerting of the person, when his/her body posture
is out of the predefined body posture range, is de-
activated when the person gets up.

32. Sleep posture alerting method, wherein the sleep
posture of a person is detected and wherein the per-
son is automatically alerted by an alerting apparatus
when the sleep posture is out of a predetermined
body posture range, characterised in that a sleep
stage of the person is detected and wherein - when
it is detected that the person is in a lighter sleep stage
- the detection of the sleep posture or the alerting of
the person is activated such that, in the event that
his/her body posture is out of the predefined body
posture range, the person will be alerted.

33. Method according to clause 32, wherein the light-
er sleep stage is determined by detecting the amount
of body activity of the person e.g. the amount of body
movement, brain activity, respiration or heart beat.

34. Sleep posture alerting method, wherein the sleep
posture of a person is detected and wherein the per-
son is automatically alerted by an alerting apparatus
when the sleep posture is out of a predetermined
body posture range, characterised in that the alert
is given only in a part of the occasions where a sleep
posture out of the predetermined body posture range
is detected.

35. Method according to clause 34, wherein the
number of given alarms is increased from a lower
limit of the times the sleep posture is out of a prede-
termined body posture range at the start of use, and
increasing to an upper limit of the times after a certain
(predetermined) period of time.

36. Method according to clause 34, wherein the re-
action level of the person to alerts is determined and
wherein the number of given alarms is increased
from a lower limit of the times the sleep posture is
out of a predetermined body posture range at the
start of use, and increasing to an upper limit of the
times depending on the reaction level of the person.

37. Sleep posture correcting method wherein use is
made of an apparatus according to any one of the
clauses 1 - 21.

38. Sleep posture correcting apparatus, which has
a control unit programmed to perform the method
according to any one of the clauses 22 - 36.

Claims

1. A sleep posture alerting apparatus, including

- an electronic control unit,
- a body posture detecting sensor operatively
connected to the control unit for detecting a pos-
ture of a person’s body, and
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- an alarming device operatively connected to
the control unit, wherein the sleep posture alert-
ing apparatus has a normal operational mode,
in which - when the posture of the body detected
by the body posture detecting sensor exits a pre-
defined posture range - the control unit sends
an alarm signal to the alarming device, and the
alarming device generates an alarm based on
the signal received from the control unit, to alert
said person, characterised in that the control
unit is programmed to send an alarm signal to
the alarming device only in a part of the occa-
sions where a sleep posture out of the predeter-
mined body posture range is detected.

2. The apparatus according to claim 1, wherein the con-
trol unit is programmed to increase the number of
sent alarm signals from a lower limit of the times the
sleep posture is out of a predetermined body posture
range at the start of use, and increasing to an upper
limit of the times after a certain period of time.

3. The apparatus according to claim 2, wherein, the
number of given alarms is initially 30% of the times
the person turns into a wrong position at the start of
use, and increasing to 100% of the time after a cer-
tain period of time.

4. The apparatus according to claim 3, wherein the pe-
riod of time is at least one week.

5. The apparatus according to any of the claim 1-4,
wherein the apparatus has a sensor connected to
the control unit to detect a reaction of the person on
a given alert, and wherein the control unit is pro-
grammed to determine a reaction level of the person
and is programmed to increase the number of sent
alarm signals from a lower limit of the times the sleep
posture is out of a predetermined body posture range
at the start of use, and increasing to an upper limit
of the times based on the determined reaction level
of the person.

6. The apparatus according to any of the preceding
claims, wherein the control unit is programmed to
switch the sleep posture device in said normal op-
erational mode after an initial sleep-in time period.

7. The apparatus according to claim 6, wherein the con-
trol unit comprises a timer and the control unit is pro-
grammed to switch to the normal operational mode
after a predetermined sleep-in time period or which
control unit comprises a sleep detecting sensor con-
nected to the control unit adapted to detect whether
the person is in a state of sleep.

8. The apparatus according to claim 7, wherein the
sleep detecting sensor is a body activity detecting

sensor, and wherein the control unit is programmed
to determine whether the person is asleep based on
a level of body activity per time period detected by
said sleep detecting sensor or, wherein the sleep
detecting sensor is a sound detecting sensor adapt-
ed to detecting respiration or snoring sounds and
wherein the control unit is programmed to determine
whether the person is asleep based on a sound level
and/or frequency produced by the person and de-
tected by said sound detecting sensor.

9. The apparatus according to any of the preceding
claims, wherein the apparatus comprises a sleep
stage detecting sensor connected to the control unit,
and wherein the control unit is programmed to de-
termine a specific sleep stage of the person based
on a signal of the sleep stage detecting sensor,
whereby - when the apparatus is in the normal op-
erational mode - the control unit sends an alarm sig-
nal to the alarming device, only when it is determined
that a sleep stage is a lighter sleep stage.

10. The apparatus according to claim 9, wherein the
sleep stage detection sensor comprises a body ac-
tivity detecting sensor e.g. for detecting the amount
of body movement, or through a detecting sensor
measuring respiration, detecting respiration sound,
wherein the state of sleep is detected by measuring
a heartbeat or brain activity.

11. The apparatus according to claims 8 or 10, wherein
the apparatus comprises a sleep stage detecting
sensor connected to the control unit, and wherein
the control unit is programmed to determine a spe-
cific sleep stage of the person based on a signal of
the sleep stage detecting sensor, whereby - when
the apparatus is in the normal operational mode -
the control unit sends an alarm signal to the alarming
device, only when it is determined that the sleep
stage is a lighter sleep stage, and wherein the body
activity detecting sensor for sleep stage detection
and the body activity detecting sensor for determin-
ing the sleep state of sleep are one and the same
sensor.

12. The apparatus according to any of the preceding
claims, wherein the control unit is programmed to
provide an alarm signal to the alarming device which
corresponds to an alarm frequency and/or alarm am-
plitude that increases during a (predetermined) pe-
riod of time and/or use.

13. Apparatus according to any of the preceding claims,
wherein the control unit is programmed to provide
an alarm signal to the alarming device which corre-
sponds to a non-continuous alarm (pattern) frequen-
cy and/or alarm amplitude over time and/or use.
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14. Apparatus according to any of the preceding claims,
wherein the control unit is programmed to provide
an alarm signal to the alarming device only for a pre-
determined maximum time period, e.g. between 10
- 60 seconds.

15. Apparatus according to any of the preceding claims,
wherein the control unit is programmed to be
switched from the normal operational mode into a
storage and diagnosis mode in which measurements
from the body activity detecting sensors and/or
sound detecting sensors of the apparatus are stored
and diagnosed to analyse the user’s sleep, and in
which, preferably, the alarming of the person is dis-
abled.
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