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Description

Object of the Invention

[0001] The presentinvention is applicable in the heath
field, relating to postural education in patients and cor-
recting incorrect postures that they unintentionally adopt.
Specifically, it relates to an alarm method which allows
notifying the patient when he/she adopts an incorrect
posture such that he/she can correct same to prevent
subsequent injuries or ailments.

Background of the Invention

[0002] Nowadays, developed societies are experienc-
ing a continuous increase in ailments and injuries caused
by unintentionally adopting poor postures. The increas-
ing sedentary lifestyle and the number of hours spent
sitting in front of a computer, for example, can have se-
rious repercussions on the health and well-being of af-
fected people.

[0003] The mostsignificant consequences suffered as
a result of adopting poor body posture for a prolonged
time period could lead to a greater risk of injuries; higher
possibilities of having a protruding stomach as a result
ofa curved spine resulting in the weakening of abdominal
muscles; increased neck and back pains as a result of
pressures exerted on the neck and back; as well as a
poor appearance since a straight back transmits a more
elegant and slender image than a hunched figure.
[0004] Adopting unsuitable postures can also lead to
a lack of concentration and therefore reduced productiv-
ity. Soitis not only an important subject in terms of health
but also in terms of productivity and performance.
[0005] These reasons make posture health an issue
of utmost importance in modern societies. It has conven-
tionally been dealt with by means of recommendations
establishing certain guidelines for adopting a correct po-
sition, but it is common for one to unintentionally and
quickly adopt a posture that is not recommended. In re-
sponse to this problem, a number of mechanical solutions
have been proposed for keeping the back straight or gen-
erally for maintaining correct position, from special
chairs, stabilizing rods, neck supports...all kinds of de-
vices limiting the movements of the user for keeping
him/her in a correct position such as the device proposed
in patent CN2877635U, for example. Their general prob-
lem is that they are rigid and rather inflexible, besides
being quite cumbersome.

[0006] Another kind of more modern solutions focus
on allowing the user complete freedom in his/her move-
ments, being limited to monitoring the data thereof for
establishing, if necessary, an action protocol such as pat-
ent TW201108989, for example, which uses the readings
from an inertial measuring device to record a possible
fall of a user. Another example is patent WO
2009/090509, which records the dynamic parameters of
a user while walking. The solution proposed by the doc-
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ument EP1195139 A1 also refers to body moving mon-
itoring. It is able to evaluate the falling risk and walk-
ing/running periods focusing on postural transitions. It is
targeted to old people or patients already susceptible to
suffer a fall, but not working in real time but as a result
of a long period observation. All the measurements are
stored and sent to a computer for further analysis and if
necessary, warning a third person to act.

[0007] Inthe same line of fall detection and/or preven-
tion methods, it can be regarded the solution proposed
by document WO2008/0591418 A1, where itis disclosed
an invention for fall prevention which it is conceived to
attach a number of sensors to a lower body segment,
since obtaining some measures of said body segment
allows the invention to compare the sequence of postures
with a predetermined sequence of postures to determine
if there is a risk of a fall. Also the document
W02010/026513 A1 proposes a solution in the same
line, which indeed means an improvement over
WO2008/0591418 A1. It is referred to the same system
for fall prevention but including a more complex compu-
tation which estimates the trajectory of the centre of mass
of the user relative to a trajectory of a lower portion of
the body from the signal or signals.

[0008] Another solution of prior art is provided by doc-
ument WO2008/129451 A1, which refers to a fall detec-
tion system. It comprises sensors to be worn by the user
and for collecting motion data of the user. The main con-
tribution of this solution lies in the detection of fake
alarms, since it makes an evaluation of the sensors to
determine if an alarm is a fake alarm by detecting a full
rotation of the sensors, a free falling phase or a certain
proximity to the body of the user. Therefore, this solution
is not actually a prevention method but a way to know if,
once afall has already occurred, the alarm may be a fake
alarm or it is a real alarm.

[0009] In general, such solutions lack a specific appli-
cationin the posture health field and the use thereof does
not extend beyond collecting subsequent information.
Therefore, according to the foregoing the state of the art
includes several solutions which attempt to correct the
posture of an individual but it lacks a simple, immediate-
acting, flexible and effective solution which allows the
user to maintain correct posture for his/her health at all
times.

Description of the Invention

[0010] The presentinvention relates to an alarm meth-
od for detecting incorrect postures of a user and thus
preventing typical muscle ailments or injuries caused by
unintentionally adopting poor posture for a prolonged
time period. The proposed invention comprises the steps
of:

- Recording a static initial position of a user in a
processing module. This provides the invention with
the flexibility necessary to enable adapting the in-
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vention to anyone.

- Obtaining inertial measurements with respect to the
static initial position through inertial sensors, record-
ing said measurements as soon as the user performs
a movement.

- Obtaining from the signals coming from the inertial
sensors the deviation of the position of the user with
respect to the static initial position in the processing
module, being said deviation the angle of inclination
of the user with respect to the static initial position.

- Verifying if the deviation is greater than a pre-estab-
lished limit to allow a certain range of movements in
which the posture of the user is not considered de-
viated enough so as to necessitate correction.

- Activating an alarm if the verification of the preceding
step shows that the deviation is greater than the pre-
established limit for a certain time period. In re-
sponse to this alarm, the reaction of the user will be
to correct his/her posture until returning to his/her
initial posture.

[0011] It is contemplated that the inertial measure-
ments recorded by the system of the invention comprise
the acceleration and angular velocity of the user. Fur-
thermore, the deviation of the user with respect to his/her
initial position can be measured as the angle of inclination
with respect to the initial position.

[0012] An additional step consisting of sending a wire-
less signal to a wireless alarm device can optionally be
included.

[0013] Another aspect of the invention comprises an
alarm system for detecting incorrect postures of a user
according to claim 5.

[0014] In one embodiment of the invention, it is con-
templated that the deviation module comprises an accel-
erometer measuring the acceleration of the user and a
gyroscope measuring the angular velocity.

[0015] The alarm module can comprise a vibrator and
a bell.

[0016] The invention can comprise in one of its em-
bodiments a wireless communication module transmit-
ting a wireless alarm signal to a wireless device linked
to the system.

[0017] The configuration module can comprise a plu-
rality of buttons for configuring the limit beyond which the
posture of the user is considered incorrect, the time pe-
riod after which the alarm is triggered, configuring the
type of alarm and configuring the communication with
other devices. It can also comprise a display where the
chosen options are shown.

[0018] The system can comprise in one of its embod-
iments one or several LED diodes indicating the chosen
configuration.

[0019] The proposed invention can be placed in vari-
ous supports to be transported by the user. One of the
possible embodiments of the system comprises a belt
where the proposed system is housed by way of a buckle.
[0020] Therefore, according to the described invention

10

15

20

25

30

35

40

45

50

55

the alarm method proposed by the invention is an im-
provement in the methods for preventing neck and back
injuries due to poor posture that have been used up until
now, and it solves the aforementioned problem in a fully
satisfactory manner on the basis of replacing rigid, rather
inadaptable and much more complex systems, with the
subsequent cost reduction due to process optimization
and efficiency, all this through a simple design which does
not require any special skill or training for use.

Description of the Drawings

[0021] Tocomplementthe description being made and
forthe purpose of aiding to better understand the features
of the invention according to a preferred practical em-
bodiment thereof, a set of drawings is attached as an
integral part of said description in which the following has
been depicted with an illustrative and non-limiting char-
acter:

Figure 1 shows the preferred embodiment of the sys-
tem inserted in a belt by way of a buckle.

Figure 2 shows the system of the invention in detail.
Figure 3 shows the different modules comprised in
the invention.

Figure 4 shows a flow chart of the processing module
of one of the embodiments.

Preferred Embodiment of the Invention

[0022] Inview ofthe described drawings, itcanbe seen
how in one of the possible embodiments of the invention,
which can be named a "digital posture re-educator”, it
consists of an electronic device which allows the place-
ment thereof in different supports, for example, in a belt
(2) by way of a buckle (1) as shownin Figure 1, by means
of an adaptor.

[0023] Figure 2 show an embodiment of the device
used. The device shown is open and the keypad (22)
used for introducing the configurations and establishing
the deviation limit, the time period after which the alarm
is triggered and the type of alarm, can be seen. Figure 2
also shows the display (21) and the LED diodes (23)
where the chosen configuration options are depicted.
[0024] The preferred embodiment of the system of the
invention comprises the following modules depicted in
Figure 3:

a) Power supply module (31): it comprises a battery
providing direct current and voltage to all the elec-
tronic components forming the system. For example,
a lithium polymer battery providing the system, in
one of its embodiments, a constant voltage of 3.7 V.
The battery is ideally rechargeable, for which pur-
pose the module comprises a circuit which allows
charging the battery through a mini USB port (as is
done today with mobile telephones or MP3 devices).
The battery charge level is shown by means of a
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multicolor LED diode allowing the user to know the
state of the battery.

b) Deviation obtaining module (32): this module pro-
vides information about the deviation of the user, a
measurement such as the angle of inclination, with
respect to the initial position, which is considered as
correct. Said information is collected as a result of
an inertial measuring unit (IMU) which is the main
component of the module. The IMU comprises an
accelerometer and a gyroscope, which allows ob-
tainingmeasurements on 5 axes (Roll, Pitch, X, Y, Z).

[0025] Thesignal given by the gyroscopeis the angular
velocity with which the device is rotating with respect to
a fixed reference system.

[0026] The signal given by the accelerometer is the
acceleration produced when a movement occurs in each
of its axes. The accelerometer can also be used as an
inclination sensor if gravity acceleration is used as a vec-
tor for determining the orientation of the device.

[0027] One of the most important aspects is that the
calculation of the deviation of the user with respect to the
initial position must be as true as possible since the meas-
urements taken by the inertial sensors are not very ac-
curate over long time intervals due to the gradual accu-
mulation of minor errors. Said errors are corrected by the
combined use of the accelerometer and gyroscope.

c) Measurement processing module (33): it process-
es the measurements obtained by the deviation ob-
taining module. It comprises a microprocessor which
analyzes the input signals coming from the deviation
obtaining module that reach it in the form of voltage
variations, and it converts them into degrees for ob-
taining the angle of inclination of the system there-
from.

This module can include a Kalman filter to compen-
sate for the vibration of the entire system. The out-
puts of the accelerometer and gyroscope are filtered
such that the measurement is more reliable.

d) Alarm module (34): it notifies the user by means
of a light, sound and/or vibrating system depending
on the configuration selected by the user since it has
a LED diode, a vibrator and a bell-loudspeaker.

e) Communication module (36): it sends an alarm
signal to a device linked to the system using wireless
technology such as Bluetooth, for example, depend-
ing on the configuration selected by the user.

f) Configuration module (35): it comprises a display,
a keypad and LED diodes. This module allows the
user to configure the following system settings:

- Sensitivity: it allows configuring the deviation
limit of the user with respect to the initial position.
Several levels of sensitivity can be established:
high, medium or low. Depending on the selected
sensitivity, the device will allow the user more
or less deviation from his/her posture.
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- Zero-position light setting: it emits a light signal
by means of a LED diode to guide the user to
adopt a correct position, bringing the user to the
initial position.

- Incorrect posture notification mode: it allows se-
lecting from the following types of notification:
vibration, sound or both.

- Time: it allows setting the maximum time al-
lowed in an incorrect position before triggering
an alarm.

- Transmission to another device: it allows select-
ing the activation/deactivation of the wireless
signal and linking with the device to which the
alarm signal is transmitted.

[0028] The step-by-step operation of the invention con-
sists of first recording the initial position of the user. Once
that initial position, which is considered as correct, is
known, the objective is for the user to not unintentionally
lose said posture such that future discomforts or injuries
can be prevented. The next step consists of obtaining
inertial measurements by means of an inertial measuring
unit comprising an accelerometer and a gyroscope.
Therefore, if the user performs any movement with re-
spect to the initial position, the invention obtains the de-
viation with respect to said initial position, measured as
the angle of inclination.

[0029] Then, the method followed in the processing
module can be seen in Figure 4. It consists of a loop
which, in permanent contact with the deviation obtaining
module (32), takes constant readings (41) of the devia-
tion provided by the deviation obtaining module. These
deviations are compared (42) with a pre-established limit
to evaluate whether they are correct (43), i.e., they do
not exceed said limit, or incorrect (45), i.e., they exceed
said limit. As long as the position is correct no action is
taken exceptresetting (44) the wait time to zero and wait-
ing for the next reading of the deviation. In contrast, how-
ever, if the position is not considered correct, then the
wait time starts to increase (36). The wait time continues
to increase with each consecutive reading (41) of the
deviation which is considered as an incorrect position
until reaching the pre-established limit (47), at which time
the processing module sends a communication (48) to
the alarm module so that it triggers the alarm that is con-
figured, be it a light, sound or vibrating alarm. If the Blue-
tooth signal 49 is active 50 and there is a device linked
51 to the system, the alarm 52 is transmitted to said de-
vice. If Bluetooth is not activated 53 or there is no linked
device 54, the system returns to step 41 and continues
with the readings.

Claims

1. Alarm method for detecting incorrect postures of a
user, comprising the following steps:
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- recording a static initial position of a user in a
processing module;

- obtaining inertial measurements with respect
to the static initial position through inertial sen-
sors;

- obtaining from the signals coming from the in-
ertial sensors the deviation of the position of the
user with respect to the static initial position in
the processing module, being said deviation the
angle of inclination of the user with respect to
the static initial position;

- verifying if the deviation is greater than a pre-
established limit;

- activating an alarm if the verification of the pre-
vious step shows that the deviation is greater
than the pre-established limit for a certain time
period.

Method according to the previous claim, wherein the
inertial measurements comprise the acceleration
and angular velocity of the user.

Method according to any of the previous claims, fur-
ther comprising sending a wireless signal to an alarm
device.

Method according to claim 3, wherein the wireless
signal is transmitted by means of Bluetooth technol-

ogy.

Alarm system for detecting incorrect postures of a
user, comprising

- a power supply module providing constant volt-
age to the system;

- a deviation module comprising inertial sensors
for obtaining inertial measurements;

- a processing module recording a static initial
position of the user and calculating the deviation
from said static initial position from the data of-
fered by the deviation module, being said devi-
ation the angle of inclination of the user with re-
spect to the static initial position, verifying if the
deviation is greater than a pre-established limit
once calculated and communicating it to an
alarm module;

- an alarm module notifying the user if it receives
communication from the processing module;

- a configuration module where the user estab-
lishes the type of alarm and the limit for the de-
viation.

System according to the previous claim, wherein the
deviation module comprises an accelerometer
measuring the acceleration of the user and a gyro-
scope measuring the angular velocity.

System according to the previous claim, wherein the
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10.

1.

alarm module comprises a vibrator and a bell.

System according to any of claims 5-7, wherein the
configuration module further comprises a display
and a plurality of buttons for configuring the deviation
limit, the time period after which the alarm is triggered
and the type of alarm.

System according to any of the previous claims, fur-
ther comprising a wireless communication module
transmitting a wireless alarm signal to a wireless de-
vice linked to the system.

System according to the previous claim, wherein the
configuration module further comprises at least one
LED diode indicating the chosen configuration.

System according to any of claims 5-10, wherein the
entire system is housed in a belt by way of a buckle.

Patentanspriiche

1.

Ein Alarmverfahren zur Detektion einer fehlerhaften
Kdrperhaltung eines Anwenders umfassend die fol-
genden Schritte:

- Aufnahme einer statischen Anfangsposition ei-
nes Anwenders im Verarbeitungsmodul;

- Erhalten von Tragheitsmessungen in Bezug
auf die statische Anfangsposition mittels Trag-
heitssensoren;

- Erhalten der Abweichung der Position des An-
wenders in Bezug auf die statische Anfangspo-
sition in dem Verarbeitungsmodul von von den
Tragheitssensoren kommenden Signalen, wo-
beidie Abweichung der Neigungswinkel des An-
wenders in Bezug auf die statische Anfangspo-
sition ist;

- Bestatigen, ob die Abweichung grof3er ist als
eine vorab festgesetzte Grenze;

- Aktivieren eines Alarms, wenn die Bestatigung
des vorhergehenden Schritts zeigt, dass die Ab-
weichung gréRer ist als die vorab festgesetzte
Grenze fur einen bestimmten Zeitraum.

Verfahren gemaf dem vorhergehenden Anspruch,
wobei die Tragheitsmessungen die Beschleunigung
und Winkelgeschwindigkeit des Anwenders um-
fasst.

Verfahren gemaf einem der vorhergehenden An-
spriiche, des Weiteren das Aussenden eines draht-
losen Signales zu einer Alarmvorrichtung umfas-
send.

Verfahren gemafR Anspruch 1, wobei das drahtlose
Signal mittels Bluetooth-Technologie Ubertragen



5.

10.

1.

9 EP 2708 185 B1 10

wird.

Alarmsystem zum Detektieren von fehlerhaften Kér-
perhaltungen eines Anwenders, umfassend

- ein Stromversorgungsmodul zur Bereitstellung
einer konstanten Spannung flr das System;

- ein Abweichungsmodul umfassend Tragheits-
sensoren zum Erhalten von Tragheitsmessun-
gen;

- ein Verarbeitungsmodul, das eine statische
Anfangsposition des Anwenders aufnimmt und
die Abweichung von der statischen Anfangspo-
sition von den Daten, angezeigt von dem Ab-
weichungsmodul, berechnet, wobei die Abwei-
chung der Neigungswinkel des Anwenders in
Bezug auf die statische Anfangsposition ist; Be-
statigen, dass die Abweichung groRer ist als ei-
ne vorab festgesetzte Grenze, wenn einmal be-
rechnet, und deren Kommunikation an ein
Alarmmodul;

- ein Alarmmodul, welches den Anwender be-
nachrichtigt, wenn es die Kommunikation von
dem Verarbeitungsmodul empfangt;

- ein Konfigurationsmodul, wobei der Anwender
den Alarmtyp und die Grenze der Abweichung
bestimmt.

System gemaR dem vorhergehenden Anspruch, wo-
bei das Abweichungsmodul einen Beschleuniger
umfasst, der die Beschleunigung des Anwenders
misst, und ein Gyroskop umfasst, das die Winkelge-
schwindigkeit misst.

System gemafR dem vorhergehenden Anspruch, wo-
bei das Alarmmodul einen Vibrator und eine Klingel
umfasst.

System gemaR einem der Anspriiche 5 bis 7, wobei
das Konfigurationsmodul des Weiteren eine Anzeige
und eine Vielzahl von Tasten zur Konfiguration der
Abweichungsgrenze, des Zeitraums, nach welchem
Alarm ausgel6st wird und der Art des Alarms um-
fasst.

System gemaR einem der vorhergehenden Anspri-
che, des Weiteren ein drahtloses Kommunikations-
modul umfassend, das ein drahtloses Alarmsignal
zu einer drahtlosen Vorrichtung, die mitdem System
verbunden ist, Ubertragt.

System gemaR dem vorhergehenden Anspruch, wo-
bei das Konfigurationsmodul des Weiteren mindes-
tens eine LED-Diode umfasst, die die gewahlte Kon-
figuration anzeigt.

System gemafl einem der Anspriiche 5 bis 10, wobei
das gesamte System in einem Gurtel in einer Schnal-
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le untergebracht ist.

Revendications

Procédé d’alarme pour la détection de mauvaises
postures d’'un utilisateur, comprenant les étapes
suivantes :

- enregistrer une position initiale statique d’'un
utilisateur dans un module de traitement ;

- obtenir des mesures inertielles en ce qui con-
cerne la position initiale statique par I'intermé-
diaire de capteurs inertiels ;

- obtenir a partir des signaux provenant des cap-
teursinertiels I'écart de la position de I'utilisateur
par rapport a la position initiale statique dans le
module de traitement, I'écart étant I'angle d’in-
clinaison de I'utilisateur par rapport a la position
initiale statique ;

- vérifier si I'écart est supérieur a une limite
préétablie ;

- activer une alarme si la vérification de I'étape
précédente montre que I'écart est supérieur a
la limite préétablie pendant une certaine période
de temps.

Procédé selon la revendication précédente, dans le-
quel les mesures inertielles comprennent 'accélé-
ration et la vitesse angulaire de I'utilisateur.

Procédé selon 'une quelconque des revendications
précédentes, comprenant en outre I'envoi d’'un si-
gnal sans fil a un dispositif d’alarme.

Procédé selon la revendication 3, dans lequel le si-
gnal sans fil est transmis au moyen de la technologie
Bluetooth.

Systéme d’alarme pour la détection de mauvaises
postures d’un utilisateur, comprenant :

- un module d’alimentation fournissant une ten-
sion constante au systéme ;

- un module d’écart comprenant des capteurs
inertiels pour obtenir des mesures inertielles ;
- un module de traitement enregistrant une po-
sition initiale statique de I'utilisateur et calculant
I’écart par rapport a la position initiale statique
a partir des données fournies par le module
d’écart, I'écart étant I'angle d’inclinaison de I'uti-
lisateur par rapport a la position initiale statique,
vérifiant sil’écart est supérieur a une limite préé-
tablie une fois calculé et communiquant celui-ci
a un module d’alarme ;

- un module d’alarme informant l'utilisateur s’il
regoit une communication provenant du module
de traitement ;
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- un module de configuration dans lequel I'utili-
sateur établit le type d’alarme et la limite pour
I'écart.

Systeme selon larevendication précédente, dans le-
quel le module d’écart comprend un accélérométre
mesurant I'accélération de I'utilisateur et un gyros-
cope mesurant la vitesse angulaire.

Systeme selon larevendication précédente, dans le-
quel le module d’alarme comprend un vibreur et une
sonnerie.

Systeme selon I'une quelconque des revendications
5 a 7, dans lequel le module de configuration com-
prend un outre un afficheur et une pluralité de bou-
tons pour configurer la limite d’écart, la période de
temps aprés laquelle I'alarme est déclenchée et le
type d’alarme.

Systeme selon I'une quelconque des revendications
précédentes, comprenant en outre un module de
communication sans fil transmettant un signal d’alar-
me sans fil a un dispositif sans fil relié au systéme.

Systeme selon larevendication précédente, dans le-
quel le module de configuration comprend en outre
au moins une diode LED indiquant la configuration
choisie.

Systeme selon I'une quelconque des revendications
5 a 10, dans lequel le systéme entier est logé dans
une ceinture au moyen d’une boucle de ceinture.
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