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Description

[0001] The present invention relates to an avalanche
rescue system comprising an air bag configured to be
collapsed in a normal state and to expand in the event
of an emergency, an inflation apparatus connected to the
air bag to cause inflation and thereby expansion of the
air bag and a mobile device having wireless voice and
data communication functionality and having a notifying
means capable of notifying information to a user of the
avalanche rescue system.

[0002] The development of avalanche rescue systems
has progressed significantly during the last few years
which is mainly induced by increased popularity of differ-
ent types of alpine activities, in particular ski touring and
snowshoe walking. In order to avoid victims of an ava-
lanche to be buried under snow and to ensure reasonable
rescue chances, air bag systems are known in the art
which comprise inflatable balloon-type air bags attached
to a backpack or a harness carried by the user, said air
bags being inflated in case of an avalanche accident, for
example by means of a gas generator. In addition, con-
ventional avalanche rescue systems are known to utilize
a mobile device capable of communicating with a remote
contact to wirelessly send an emergency call in case of
an emergency, in particular, an avalanche accident.
[0003] Anavalanche rescue system ofthe above-men-
tioned type is for example known from WO 2004/107888
A1 and comprises an air bag, an inflation apparatus con-
nected to the air bag and a mobile device having a GPS
sensor for determining positioning information of the us-
er. In case of an avalanche accident, the conventional
system detects the emergency situation, automatically
triggers the inflation apparatus to expand the air bag and
wirelessly transmits the positioning information obtained
from the GPS sensor to a remote contact.

[0004] Conventional systems have shown progress of
technology in view of an automatic expansion of the air
bag in the event of an emergency and in view of utilizing
a mobile device for transmitting positioning information
in the event of an emergency. On the other hand, the
conventional systems still have considerable limitations
with respect to reliability of the overall system, in partic-
ular during long-term use. For example, it can be difficult
or even impossible to verify a readiness state of the in-
flation apparatus and there might be situations where
failure of the system is not recognized early enough or
at least some amount of uncertainty about the correct
function and readiness of the system deteriorates the
overall feeling of safety of the user. Recent studies have
shown that one the most frequent causes of death of
persons being equipped with an avalanche rescue sys-
tem is the malfunction or an improper activation of the
airbags in the event of being caught in an avalanche.
[0005] In addition, there is room for improvement with
respect to the behaviour of conventional avalanche res-
cue systems in the event of an emergency, for example
with regard to the accuracy of positioning information
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transmitted by the mobile device.

[0006] In view of the above-stated circumstances, it
was an object of the present invention to provide an av-
alanche rescue system that operates with high reliability
and reports an avalanche accident to a remote contact
with high accuracy.

[0007] To solve this object, the present invention pro-
vides an avalanche rescue system comprising an air bag
configured to be collapsed in a normal state and to ex-
pand in the event of an emergency, aninflation apparatus
connected to the air bag to cause inflation and thereby
expansion of the air bag, a mobile device having wireless
voice and data communication functionality and having
a notifying means capable of notifying information to a
user of the avalanche rescue system, said inflation ap-
paratus and said mobile device being configured a) to
wirelessly transmit from the inflation apparatus to the mo-
bile device at least one data signal representing an op-
erational state of the inflation apparatus, b) to notify in-
formation about the operational state of the inflation ap-
paratus via the notifying means of the mobile device in
the normal state and c) to wirelessly transmit information
aboutthe operational state of the inflation apparatus from
the mobile device to a remote contact in the event of an
emergency.

[0008] According toanimportantfeature of the present
invention, the inflation apparatus and the mobile device
are configured to wirelessly transmit, in the normal state,
i.e. when there is no emergency, from the inflation appa-
ratus to the mobile device at least one data signal rep-
resenting an operational state of the inflation apparatus
and to notify information about the operational state of
the inflation apparatus via the notifying means of the mo-
bile device. By virtue of these features, the operational
state of the inflation apparatus can be monitored in the
normal state and any change can be notified to the user
such thatthe user has an information about the functional
status of the avalanche rescue system. In particular, the
user can be notified about the operational state of the
inflation apparatus during a walk. Thus, in case of an
occurrence of a failure in the inflation apparatus, the user
can take appropriate actions to keep away from danger-
ous situations and check the rescue system.

[0009] Preferably, the operational state notified to the
user by means of the mobile device is a readiness state
of the inflation apparatus. Having information about a
readiness or decreased readiness of the inflation appa-
ratus can be helpful for the user to increase the overall
feeling of safety and to decide on actions to be taken
during the tour. For example, a notification information
by means of either vibration alarm or a speaker output
or the like, which informs the user about decreased read-
iness state of the inflation apparatus, is envisaged.
[0010] In a further embodiment of the invention, the
inflation apparatus may comprise a gas generator and a
sensor connected to the gas generator for detecting a
filling and readiness state of the gas generator, and the
at least one data signal received by the mobile device
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may represent the filling and readiness state of the gas
generator. In this way, for example, a leakage of a gas
tank can be detected by the gas generator (for example
a pressure sensor) and the reduced filling state of the
gas tank and therefore the decreased readiness of the
inflation apparatus can be reported to the user.

[0011] In general, the system can be configured to au-
tomatically notify information about an operational state
of the inflation apparatus, for example when the ava-
lanche rescue system is switched on or at any other pre-
determined point in time. Furthermore, the system may
be configured such that a user is allowed to request in-
formation about the operational state of the inflation ap-
paratus by inputting a respective command into the mo-
bile device (notification on demand). In a preferred em-
bodiment of the present invention, the system, in the nor-
mal state, is configured to detect the operational state of
the inflation apparatus continuously or at a plurality of
times in temporal sequence, and to report changes in the
operational state to the user through the notifying means.
Such configuration allows a continuous monitoring of the
operational state of the inflation apparatus even during
the tour, such that any failure or decreased readiness of
the inflation apparatus can be detected sufficiently early
to allow the user to take appropriate actions. In order to
save energy, a detection of the operational state could
be initiated in specific time intervals short enough to guar-
antee early notification of a change in the operational
state and long enough to have an energy saving effect.
[0012] Inafurtherpreferred embodimentofthe present
invention, the avalanche - rescue system may be char-
acterised in that the mobile device stores at least one
contact information of a remote contact, wherein the sys-
tem is configured to automatically wirelessly transmit, in
the event of an emergency, information about a state of
the avalanche system through the mobile device to the
remote contact based on the contact information. With
this feature, the wireless functionality of the mobile device
is utilized not only for a communication between the in-
flation apparatus and the mobile device but also for trans-
mitting information to a remote contact in the event of an
emergency, for example to transmit an emergency call
or to transmit positioning information of the user. In ad-
dition, by means of an automatic transmission, it is en-
sured that the remote contact, for example a rescue sta-
tion, is immediately informed about the avalanche acci-
dent such that measures for rescue can be initiated
promptly. An automatic report does not require the victim
to manually initiate the transmission which might be im-
possible for the user in the particular situation. The trans-
mission of the information could be triggered by either
the event of an ignition of the inflation apparatus or any
sensor signal detecting typical data characteristic for an
avalanche accident (noise sensor, acceleration sensor
or the like).

[0013] In order to further assist the rescue of the user,
the system may further comprise a positioning sensor in
the form of a GPS sensor which detects a current position
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of the user and the information about the state of the
avalanche rescue system may include positioning infor-
mation retrieved from the positioning sensor. Such GPS
sensor could be integrated in the mobile device as con-
ventionally known for smartphones, for example.

[0014] Inafurtherpreferred embodimentofthe present
invention, the system may be configured to retrieve, in
the event of an emergency, a plurality of positioning
records obtained from readings of the positioning sensor
in temporal sequence, and to automatically transmit the
positioning records to the remote contact. By obtaining
a plurality of positioning records in temporal sequence,
it is possible to track a path of movement of the user, in
particular during the fall when the user gets caughtin an
avalanche. First, such track represents more reliable and
more accurate positioning information than just a single
record of the position of the user and allows a better es-
timation of the final position of the victim for the rescue
team. Second, when detecting a plurality of positioning
records as a track, it is possible to even estimate the final
position of the victim in a case that the mobile device
becomes damaged and inoperative during the accident
and stops transmission of positioning information at
some point in time during the accident.

[0015] In particular, it is preferable to obtain at least
three positioning records from readings of the positioning
sensor at predetermined time intervals such as to have
over-determined information about the path of movement
which allows particular improvement of accuracy and
predictability in determining the final position of the victim.
By using predetermined time intervals, an information
about the speed of movement can be derived from the
positioning records as well.

[0016] As afurther safety measure, the avalanche res-
cue system according to the invention may be configured
to automatically transmit each positioning record of the
number of positioning records within a separate message
to the remote contact as soon as the respective position-
ing record is obtained from the reading of the positioning
sensor. With this feature, not only can the positioning
information be transmitted to the remote contact promptly
but furthermore it is ensured that positioning information
are successfully transmitted as long as the mobile device
is functioning properly and, for example in a case where
the mobile device gets damaged during the accident, the
device will be able to at least transmit part of the posi-
tioning information successfully before stopping its func-
tion.

[0017] Inafurtherpreferred embodimentofthe present
invention, the avalanche rescue system may be charac-
terised in that the mobile device stores an emergency-
call list containing a plurality of contact information
records of a plurality of different remote contacts, wherein
the system is configured to automatically transmit, in the
event of an emergency, information about a state of the
avalanche system through the mobile device to the con-
tact information records of the emergency-call list. Set-
ting up such emergency-call list in the mobile device al-
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lows a multiplication of the transmission function in order
to efficiently report the information about the state of the
avalanche system to a number of remote contacts at the
same time to efficiently initiate rescue. Such list could be
managed in a corresponding application run by the mo-
bile device such that the user can edit the list to store
therein preferred contacts to be informed in case of the
emergency. In particular, the avalanche rescue system
may be further characterised in that the mobile device
runs an application which stores the emergency-call list
and which further stores a user-editable phone-book list
containing a plurality of contact information records of a
plurality of different remote contacts, wherein the appli-
cation has user input means allowing a user to define at
least one contact information to be in the emergency-call
list but not to be in the phone-book list and/or to define
at least one contact information to be in the phone-book
list but not to be in the emergency-call list. Thus, the user
may pick some of the contacts stored in the phone book
of the mobile device to be on the emergency-call list. In
other words, the application storing the emergency-call
list is preferably a dedicated application to control and
monitor the functions of the avalanche rescue system
and includes features for setting and editing the emer-
gency-call list, features for checking the readiness state
of the inflation apparatus and/or features for monitoring
the avalanche rescue system and for notifying failures in
a suitable manner by means of the notifying means.
[0018] In the present invention, the notifying means
may comprise at least one of a display device, a speaker
or a vibration alarm device. In particular, a status of the
system, in particular the inflation apparatus, could be dis-
played on the display device such that the user can verify
the state on demand. Furthermore, a speaker or a vibra-
tion alarm device could be used to notify or warn a user
about any change of the state of the system such as a
failure of the inflation apparatus, which is detected by the
application through a continuous or regular monitoring
of the avalanche rescue system.

[0019] Theabove-described features of the presentin-
vention could be most preferably implemented using a
smartphone as a mobile device such that the smartphone
functionalities could be efficiently used for the wireless
communication between the mobile device and the infla-
tion apparatus or any other parts of the avalanche rescue
system as well as for the wireless communication with
the remote contact. A speaker and/or a vibration alarm
device of the smartphone and/or the display device of
the smartphone could be utilized as the notifying means
and the integrated micro-controller and electronic devic-
es of the smartphone could be utilized to run a suitable
dedicated application for controlling and monitoring the
avalanche rescue system as described above.

[0020] With reference to the attached figure, a pre-
ferred embodiment of the present invention will be de-
scribed in the following in greater detail, wherein

figure 1 shows a user carrying an avalanche rescue
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system according to the preferred embodi-
ment of the present invention.

[0021] An avalanche rescue system 10 according to
the embodiment comprises an air bag 12, for example a
left air bag 121 and a right air bag 12r shown in figure 1
in an expanded state. The air bag 12 is part of a backpack
14 in the illustrated embodiment, such as to be carryable
on a user’s back, but it could be attached to or part of
any other carrying system suitable to be carried by the
user.

[0022] The avalanche rescue system further compris-
es an inflation apparatus 16 suitably connected to the air
bag 12, for example by a tube 18, such as to supply gas
to the interior of the air bag to deflate and expand the air
bag. For this purpose, the inflation apparatus can have
a gas generator, for example a tank containing com-
pressed gas and a valve operable to open in the event
of an actuation of the inflation apparatus such as to re-
lease the gas into the air bag 12. Preferably, the gas is
a breathable gas containing in particular oxygen such
that it can be released from the air bags after a certain
amount of time after the expansion of the air bag and can
support breathing of the user under the snow.

[0023] The inflation apparatus 16 further comprises a
control unit 20 which includes electronic components to
control activation of the inflation apparatus to expand the
air bag as well as sensor components including a sensor
for detecting a readiness state of the inflation apparatus.
For example, control unit 20 comprises a gas sensor 22
detecting a filling state of a gas tank of the inflation ap-
paratus which may be a pressure sensor arranged within
the gas tank or any other suitable means for detecting
readiness of the gas generator. Furthermore, the control
unit 20 includes a wireless transmitting unit 24 which is
adapted for wireless data communication with a mobile
device 26 to be described below. The wireless transmis-
sion and data communication could be established by
any suitable means, in particular short-range wireless
communication, for example blue tooth.

[0024] The avalanche rescue system 10 further com-
prises a mobile device 26 which preferably is a smart-
phone featuring input and output means as convention-
ally known for mobile phones, as well as wireless com-
munication means for voice and data communication.
For example, the mobile device 26 may have one or more
of the following input and output features: a display unit,
a speaker, a microphone, a keypad, a touch screen and
a vibration alarm. To establish wireless voice and data
communication, the mobile device 26 preferably further
comprises one or more of the following features: a GPS
positioning unit, a cellphone unit, a WIFI unit and a blue
tooth unit. Furthermore, the mobile device 26 may have
one or more of the following electronic components and
features: a micro-processor, a battery, a RAM, a ROM
and a memory unit, such that the mobile device 26 is able
to run applications loaded into the RAM and is further
able to store and retrieve data into and from the memory
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unit (for example a flash memory).

[0025] The mobile device 26 preferably runs a dedi-
cated application or app which controls and/or monitors
the avalanche rescue system and in particular the infla-
tion apparatus 16. Preferably, the application is adapted
to determine the operational status of the inflation appa-
ratus 16 and for this purpose may wirelessly receive from
the wireless transmitting unit 24 a signal representing a
detection result of the gas sensor 22. The application
may further be adapted to send to the wireless transmit-
ting unit 24 a command signal requesting a detection
result from the sensor 22 to be transmitted back to the
mobile device 26 through the wireless transmitting unit
24,

[0026] The application may be adapted to continuously
receive information about the operational state of the in-
flation apparatus 16 through the wireless transmitting unit
24 or the application may follow a predetermined sched-
ule of timings at which a request for reporting the oper-
ational status of the inflation apparatus 16 is sent from
the mobile device 26 to the wireless transmitting unit 24.
If the mobile device 26 detects an unexpected brake of
the continuous reception of status information from the
wireless transmitting unit 24 or if the mobile device 26
does not receive status information from the wireless
transmitting unit 24 in direct response to a request signal
sent from the mobile device 26 to the wireless transmit-
ting unit 24 requesting the report of status information of
the operational status of the inflation apparatus 16 within
a predetermined time (time-out-time), the application
may determine a failure and may report the same by suit-
able notification means of the mobile device 26, for ex-
ample the speaker or the vibration alarm, to the user.
[0027] Furthermore, if the status information received
by the mobile device 26 from the wireless transmitting
unit 24 indicates any failure condition of the ignition ap-
paratus 16, for example an insufficient gas pressure de-
tected by the gas sensor 22, the application will likewise
cause the mobile device 26 to notify the user by means
of the notification means. In addition, the display device
of the mobile device 26 may display information repre-
senting the status information received from the wireless
transmitting unit 24 and in particular may also display
readiness of the system, i. e. the absence of any failure,
such that the user can verify that the system is ready or
armed, in particular the gas generator is ready to activate
the inflation apparatus 16 in the event of an emergency.
[0028] The application run by the mobile device 26 may
further store at least one contact information editable by
the user which contains information necessary to estab-
lish contact to a particular remote contact, for example a
particular phone number. Preferably, the application
stores an emergency-call list of contact information
records to which information are to be transmitted simul-
taneously in the event of an emergency. The application
may provide suitable means as conventionally known to
edit such emergency-call list and, in particular, to select
one or more of the contact information records stored in
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a separate general phone-book list of the mobile device
26 in order to define that the selected records be records
of the emergency-call list. Furthermore, the application
preferably allows to input new contact information
records and/or to delete certain contact information
records from the emergency-call list without deleting
them from the general phone-book list.

[0029] Preferably, the avalanche rescue system 10 is
adapted to recognize the event of an emergency, in par-
ticular the event of an avalanche accident, by any suitable
detecting means such as an acceleration sensor, a noise
sensor or the like. Such detection means could be pro-
vided in the inflation apparatus 16 and/or in the mobile
device 26. If the detection means for detecting the event
of an emergency is included in the inflation apparatus
16, in particular the control unit 20, the control unit 20
initiates a wireless transmission of a signal indicating the
eventof emergency through the wireless transmitting unit
24 to the mobile device 26 such as to inform the mobile
device 26 about this event. Furthermore, upon detection
of anemergency, the control unit 20 operates the inflation
apparatus 16 to activate the gas generator and to expand
the air bag 12.

[0030] The application run on the mobile device 26 is
further adapted to start an emergency event program as
soon as it receives information about the occurrence of
an emergency, i. e. an avalanche accident. The emer-
gency program at least reports the occurrence of the
emergency and/or positioning information of the current
position of the user to a remote contact by using the wire-
less data communication means of the mobile device 26.
Preferably, the application causes the mobile device 26
to send a message, for example a message using the
short message service (SMS), to the at least one remote
contact immediately after recognizing the event of emer-
gency. In this way the remote contact at least receives
the information that the user has an accident and pref-
erably further receives at least one positioning informa-
tion of the user as soon as possible and rescue can be
initiated even if the mobile device 26 gets damaged or
destroyed shortly thereafter.

[0031] Preferably, after sending a first message of this
kind, the mobile device proceeds with sending additional
messages in short time intervals, each message report-
ing a current position of the user by sending current po-
sitioning information. The time interval between subse-
quent messages of this type can be between 0,2 and 5
seconds and preferably, the time interval between sub-
sequent messages is as short as possible to transmit to
the remote contact as much positioning information as
possible. The remote contact therefore receives a
number of positioning information which form a track of
movement of the user during the avalanche accident.
[0032] Alternatively, the message sent by the mobile
device 26 in the event of an emergency can include a
number of subsequent readings of the positioning sen-
sor, i. e. may include the track of movement or a part of
the track of movement of the user. By sending multiple
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positioning information records in one message, the
amount of positioning information measured and report-
ed per time can be increased. On the other hand, there
is a risk that a number of positioning information records
are collected by the mobile device but cannot be trans-
mitted any more to the remote contact because of a dam-
age of the mobile device. As a bit of a balance between
the two concepts, it is conceivable to quickly send a mes-
sage immediately after detection of the event of emer-
gency, wherein the first message includes an information
that an accident has occurred and/or only one or a view
positioning information records such that the first mes-
sage can be transmitted at an early point in time and will
be transmitted reliably. Subsequent messages can then
contain a number of positioning information records in
order to increase efficiency of data communication.
[0033] The operation of the avalanche rescue system
according to the preferred embodiment will be described
below using the example of a skier. In a normal state,
when the skier starts the tour, she/he starts the dedicated
application at the mobile device 26 and may switch-on
the avalanche rescue system 10. After a connection has
been established between the mobile device 26 and the
wireless transmitting unit 24, the user can verify the op-
erational status of the inflation apparatus 16 and the over-
all avalanche rescue system 10 via the display device
such as to verify that the system works properly and is
ready for use. The application may then start to monitor
the operational state of the system continuously or at
predetermined time intervals and the skier starts skiing
and may enter dangerous regions of her/his tour. During
the skiing, the avalanche rescue system is normally in
the normal state in which the air bag 12 is deflated and
folded to be stored in the backpack 14 or any other suit-
able cover. The operational state of the inflation appara-
tus 16 is monitored during the normal state and any
changes of the operational state, in particular any failure
of the inflation apparatus 16, is reported to the skier such
that appropriate actions can be taken. Furthermore, the
user can manually verify the operational state and in par-
ticular the readiness of the system by checking the dis-
play device of the mobile device 26 at any time she/he
wishes to confirm that the system is properly armed.
[0034] In the event of an emergency such as an ava-
lanche accident, the user may manually activate the in-
flation apparatus 16 or the detection unit of the avalanche
rescue system 10 may automatically detect this event
and activate the inflation apparatus 16 to expand the air
bag 12 to help to keep the user above the snow or at
least ensure some space around the user when she/he
gets under the snow. At the same time, the application
runs the emergency event program to send at least one
message as described before to report the emergency
to a remote contact and to transmit at least one position-
ing information that assists rescue of the avalanche vic-
tim.
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Claims

1.

Avalanche rescue system (10) comprising

an air bag (12) configured to be collapsed in a
normal state and to expand in the event of an
emergency,

an inflation apparatus (16) connected to the air
bag (12) to cause inflation and thereby expan-
sion of the air bag (12),

a mobile device (26) having wireless voice and
data communication functionality and having a
notifying means capable of notifying information
to a user of the avalanche rescue system (10),
said inflation apparatus (16) and said mobile de-
vice (26) being configured

a) to wirelessly transmit from the inflation
apparatus (16) to the mobile device (26) at
least one data signal representing an oper-
ational state of the inflation apparatus (16),
b) to notify information about the operational
state of the inflation apparatus (16) via the
notifying means of the mobile device (26) in
the normal state and

c) to wirelessly transmit information about
the operational state of the inflation appa-
ratus (16) from the mobile device (26) to a
remote contact in the event of an emergen-

cy.

Avalanche rescue system (10) according to claim 1,
characterised in that the operational stateis aread-
iness state of the inflation apparatus (16).

Avalanche rescue system (10) according to claim 1
or claim 2, characterised in that the inflation appa-
ratus (16) comprises a gas generator (19) and a sen-
sor (22) connected to the gas generator (19) for de-
tecting a filling and/or readiness state of the gas gen-
erator (19) anthat the atleast on data signal received
by the mobile device (26) represents the filling and/or
readiness state of the gas generator (19).

Avalanche rescue system (10) according to at least
one of the preceding claims, characterised in that
the system (10), in the normal state, is configured to
detect the operational state of the inflation apparatus
(16) continuously or at a plurality of times in temporal
sequence, and to report changes in the operational
state to the user through the notifying means.

Avalanche rescue system (10) according to at least
one of the preceding claims, characterised in that
the mobile device (26) stores at least one contact
information of a remote contact, wherein the system
(10) is configured to automatically wirelessly trans-
mit, in the event of an emergency, information about
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a state of the avalanche system (10) through the
mobile device (26) to the remote contact based on
the contact information.

Avalanche rescue system (10) according to claim 5,
characterised in that it further comprises a posi-
tioning sensor, preferably a GPS sensor, which de-
tects a current position of the user, and wherein the
information about the state of the avalanche system
includes positioning information retrieved from the
positioning sensor.

Avalanche rescue system (10) according to claim 6,
characterised in that the system is configured to
retrieve, in the event of an emergency, a plurality of
positioning records obtained from readings of the po-
sitioning sensor in temporal sequence, and to auto-
matically transmit the positioning records to the re-
mote contact.

Avalanche rescue system (10) according to claim 7,
characterised in that the system is configured to
obtain at least three positioning records from read-
ings of the positioning sensor at predetermined time
intervals, preferably at constant time intervals.

Avalanche rescue system (10) according to claim 7
or claim 8, characterised in that the system is con-
figured to automatically transmit each positioning
record of the number of positioning records within a
separate messages to the remote contact as soon
as the respective positioning record is obtained from
the reading of the positioning sensor.

Avalancherescue system (10)according atleastone
of claims 5 to 9, characterised in that the mobile
device (26) stores an emergency-call list containing
a plurality of contactinformation records of a plurality
of different remote contacts, wherein the system is
configured to automatically transmit, in the event of
an emergency, information about a state of the av-
alanche system (10) through the mobile device (26)
to the contact information records of the emergency-
call list.

Avalanche rescue system (10) according to claim
10, characterised in that the mobile device (26)
runs an application which stores the emergency-call
list and which further stores a user-editable phone-
book list containing a plurality of contact information
records of a plurality of different remote contacts,
wherein the application has user input means allow-
ing a user to define at least one contact information
to be in the emergency-call list but not to be in the
phone-book list and/or to define at least one contact
information to be in the phone-book list but not to be
in the emergency-call list.
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12. Avalanche rescue system (10) according to any of

the preceding claims, characterised in that the no-
tifying means comprises at least one of a display
device, a speaker or a vibration alarm device.

13. Avalanche rescue system (10) according to any of

the preceding claims, characterised in that the mo-
bile device (26) is a smartphone.

Patentanspriiche

1.

2.

Lawinenrettungssystem (10), umfassend

einen Airbag (12), welcher dazu eingerichtet ist,
in einem Normalzustand kollabiert zu sein und
sich in dem Fall eines Notfalls auszudehnen,
eine Aufblasvorrichtung (16), welche mit dem
Airbag verbunden ist, um ein Aufblasen und da-
mit eine Ausdehnung des Airbags (12) zu be-
wirken,

ein Mobilgerat (26), welches eine drahtlose
Sprach- und Datenkommunikationsfunktionali-
tat aufweist und ein Mitteilungsmittel aufweist,
welches dazu in der Lage ist, einem Benutzer
des Lawinenrettungssystems (10) Informatio-
nen mitzuteilen,

wobei die Aufblasvorrichtung (16) und das Mo-
bilgerat (26) dazu eingerichtet sind,

a) von der Aufblasvorrichtung (16) an das
Mobilgerat (26) wenigstens ein Datensignal
drahtlos zu Ubertragen, welches einen Be-
triebszustand der Aufblasvorrichtung (16)
darstellt,

b) in dem Normalzustand Informationen
Uber den Betriebszustand der Aufblasvor-
richtung (16) Gber das Mitteilungsmittel des
Mobilgerats (26) mitzuteilen und

c) in dem Fall eines Notfalls Informationen
Uber den Betriebszustand der Aufblasvor-
richtung (16) von dem Mobilgerat (26) an
einen entfernten Kontakt drahtlos zu Gber-
tragen.

Lawinenrettungssystem (10) nach Anspruch 1, da-
durch gekennzeichnet, dass der Betriebszustand
ein Bereitschaftszustand der Aufblasvorrichtung
(16) ist.

Lawinenrettungssystem (10) nach Anspruch 1 oder
Anspruch 2, dadurch gekennzeichnet, dass die
Aufblasvorrichtung (16) einen Gasgenerator (19)
und einen mit dem Gasgenerator (19) verbundenen
Sensor (22) zum Detektieren eines Fiill- und/oder
Bereitschaftszustands des Gasgenerators (19) um-
fasst und dass das von dem Mobilgerat (26) emp-
fangene wenigstens eine Datensignal den Full-
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und/oder Bereitschaftszustand des Gasgenerators
(19) darstellt.

Lawinenrettungssystem (10) nach wenigstens ei-
nem der vorhergehenden Anspriiche, dadurch ge-
kennzeichnet, dass das System (10) in dem Nor-
malzustand dazu eingerichtet ist, den Betriebszu-
stand der Aufblasvorrichtung (16) kontinuierlich oder
zu einer Mehrzahl von Zeitpunkten in zeitlicher Ab-
folge zu detektieren und dem Benutzer durch das
Mitteilungsmittel Anderungen des Betriebszustands
zu melden.

Lawinenrettungssystem (10) nach wenigstens ei-
nem der vorhergehenden Anspriiche, dadurch ge-
kennzeichnet, dass das Mobilgerat (26) wenigs-
tens eine Kontaktinformation eines entfernten Kon-
takts speichert, wobei das System (10) dazu einge-
richtet ist, in dem Fall eines Notfalls Informationen
Uber einen Zustand des Lawinensystems (10) durch
das Mobilgerat (26) an den entfernten Kontakt auf
Grundlage der Kontaktinformation automatisch
drahtlos zu Ubertragen.

Lawinenrettungssystem (10) nach Anspruch 5, da-
durch gekennzeichnet, dass es ferner einen Posi-
tionierungssensor, vorzugsweise einen GPS-Sen-
sor, umfasst, welcher eine aktuelle Position des Be-
nutzers detektiert, und wobei die Informationen Giber
den Zustand des Lawinensystems von dem Positi-
onierungssensor abgerufene Positionierungsinfor-
mationen umfassen.

Lawinenrettungssystem (10) nach Anspruch 6, da-
durch gekennzeichnet, dass das System dazu ein-
gerichtetist, in dem Fall eines Notfalls eine Mehrzahl
von aus Ablesungen des Positionierungssensors in
zeitlicher Abfolge erhaltenen Positionierungsauf-
zeichnungen abzurufen und die Positionierungsauf-
zeichnungen automatisch an den entfernten Kontakt
zu Ubertragen.

Lawinenrettungssystem (10) nach Anspruch 7, da-
durch gekennzeichnet, dass das System dazu ein-
gerichtet ist, wenigstens drei Positionierungsauf-
zeichnungen aus Ablesungen des Positionierungs-
sensors in vorbestimmten Zeitintervallen, vorzugs-
weise in konstanten Zeitintervallen, zu erhalten.

Lawinenrettungssystem (10) nach Anspruch 7 oder
Anspruch 8, dadurch gekennzeichnet, dass das
System dazu eingerichtet ist, jede Positionierungs-
aufzeichnung der Anzahl von Positionierungsauf-
zeichnungen innerhalb einer separaten Nachrichtan
den entfernten Kontakt automatisch zu tbertragen,
sobald die jeweilige Positionierungsaufzeichnung
aus der Ablesung des Positionierungssensors erhal-
ten worden ist.

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

Lawinenrettungssystem (10) nach wenigstens ei-
nem der Anspriiche 5 bis 9, dadurch gekennzeich-
net, dass das Mobilgerat (26) eine Notfall-Anrufliste
speichert, welche eine Mehrzahl von Kontaktinfor-
mationsaufzeichnungen einer Mehrzahl verschiede-
ner entfernter Kontakte enthalt, wobei das System
dazu eingerichtet ist, in dem Fall eines Notfalls In-
formationen Uber einen Zustand des Lawinensys-
tems (10) durch das Mobilgerat (26) an die Kontakt-
informationsaufzeichnungen der Notfall-Anrufliste
automatisch zu ubertragen.

Lawinenrettungssystem (10) nach Anspruch 10, da-
durch gekennzeichnet, dass auf dem Mobilgerat
(26) eine Anwendung lauft, welche die Notfall-Anruf-
liste speichert und welche ferner eine vom Benutzer
editierbare Telefonbuchliste speichert, welche eine
Mehrzahl von Kontaktinformationsaufzeichnungen
einer Mehrzahl verschiedener entfernter Kontakte
enthalt,

wobei die Anwendung Benutzereingabemittel auf-
weist, welche einem Benutzer ermdglichen, zu defi-
nieren, dass sich wenigstens eine Kontaktinformati-
on in der Notfall-Anrufliste befindet, aber nicht in der
Telefonbuchliste befindet, und/oder zu definieren,
dass sich wenigstens eine Kontaktinformation in der
Telefonbuchliste befindet, aber nicht in der Notfall-
Anrufliste befindet.

Lawinenrettungssystem (10) nach einemder vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
dass das Mitteilungsmittel wenigstens eines aus ei-
nem Anzeigegerat, einem Lautsprecher oder einem
Vibrationsalarmgerat umfasst.

Lawinenrettungssystem (10) nach einemder vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
dass das Mobilgerat (26) ein Smartphone ist.

Revendications

1.

Systeme (10) de sauvetage en avalanche compre-
nant

un coussin gonflable (12) configuré pour étre
replié dans un état normal et pour se dilater en
cas d’urgence,

un appareil de gonflage (16) relié au coussin
gonflable (12) pour provoquer le gonflage et ain-
si la dilatation du coussin gonflable (12),

un dispositif mobile (26) ayant une fonctionnalité
de communication vocale et de données sans
fil et ayant un moyen de notification capable de
notifier des informations a un utilisateur du sys-
teme (10) de sauvetage en avalanche,

ledit appareil de gonflage (16) et ledit dispositif
mobile (26) étant configurés



15 EP 3 045 208 B1 16

a) pour transmettre sans fil de I'appareil de
gonflage (16) au dispositif mobile (26) au
moins un signal de données représentant
un état de fonctionnement de I'appareil de
gonflage (16),

b)pour notifier des informations sur I'état de
fonctionnement de I'appareil de gonflage
(16) par I'intermédiaire des moyens de no-
tification du dispositif mobile (26) dans I'état
normal et

c) pour transmettre sans fil des informations
sur I'état de fonctionnement de I'appareil de
gonflage (16) du dispositif mobile (26) a un
contact distant en cas d’urgence.

Systeme (10) de sauvetage en avalanche selon la
revendication 1, caractérisé en ce que I'état de
fonctionnement est un état de disponibilité de I'ap-
pareil de gonflage (16).

Systeme (10) de sauvetage en avalanche selon la
revendication 1 ou la revendication 2,

caractérisé en ce que l'appareil de gonflage (16)
comprend un générateur de gaz (19) et un capteur
(22) relié au générateur de gaz (19) pour détecter
un état de remplissage et/ou de disponibilité du gé-
nérateur de gaz (19) et en ce que le au moins un
signal de données regu par le dispositif mobile (26)
représente I'état de remplissage et/ou de disponibi-
lité du générateur de gaz (19).

Systeme (10) de sauvetage en avalanche selon au
moins I'une des revendications précédentes, carac-
térisé en ce que le systeme (10), a I'état normal,
est configuré pour détecter I'état de fonctionnement
de I'appareil de gonflage (16) de maniéere continue
ou a une pluralité de moments selon une séquence
temporelle, et pour signaler des changements de
I'état de fonctionnement a I'utilisateur par le biais des
moyens de notification.

Systeme (10) de sauvetage en avalanche selon au
moins I'une des revendications précédentes, carac-
térisé en ce que le dispositif mobile (26) stocke au
moins une information de contact d’'un contact dis-
tant, dans lequel le systéme (10) est configuré pour
transmettre automatiquement sans fil, en cas d'ur-
gence, des informations sur un état du systeme (10)
d’avalanche par le biais du dispositif mobile (26) au
contact distant sur la base de l'informations de con-
tact.

Systeme (10) de sauvetage en avalanche selon la
revendication 5, caractérisé en ce qu’il comprend
en outre un capteur de positionnement, de préféren-
ce un capteur GPS, qui détecte une position actuelle
de l'utilisateur, et dans lequel les informations sur
I'état du systéme d’avalanche incluent des informa-
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10.

1.

tions de positionnement récupérées a partir du cap-
teur de positionnement.

Systeme (10) de sauvetage en avalanche selon la
revendication 6, caractérisé en ce que le systéeme
est configuré pour récupérer, en cas d’urgence, une
pluralité d’enregistrements de positionnement obte-
nus a partir de lectures du capteur de positionnement
selon une séquence temporelle, et pour transmettre
automatiquement les enregistrements de position-
nement au contact distant.

Systeme (10) de sauvetage en avalanche selon la
revendication 7, caractérisé en ce que le systéeme
est configuré pour obtenir au moins trois enregistre-
ments de positionnement a partir de lectures du cap-
teur de positionnement a des intervalles de temps
prédéterminés, de préférence a des intervalles de
temps constants.

Systeme (10) de sauvetage en avalanche selon la
revendication 7 ou la revendication 8, caractérisé
en ce que le systeme est configuré pour transmettre
automatiquement chaque enregistrement de posi-
tionnement du nombre d’enregistrements de posi-
tionnement dans un message séparé au contact dis-
tantdés quel'enregistrementde positionnementres-
pectif est obtenu a partir de la lecture du capteur de
positionnement.

Systeme (10) de sauvetage en avalanche selon au
moins 'une des revendications 5 a 9, caractérisé
en ce que le dispositif mobile (26) stocke une liste
d’appels d’urgence contenant une pluralité d’enre-
gistrements d’'informations de contact d’'une pluralité
de contacts distants différents, dans lequel le syste-
me est configuré pour transmettre automatique-
ment, en cas d’urgence, des informations sur un état
du systeme (10) d’avalanche par le biais du dispositif
mobile (26) aux enregistrements d’informations de
contact de la liste d’appels d’urgence.

Systeme (10) de sauvetage en avalanche selon la
revendication 10, caractérisé en ce que le dispositif
mobile (26) exécute une application qui stocke la
liste d’appels d’'urgence et qui stocke en outre une
liste d’annuaire téléphonique modifiable par I'utilisa-
teur contenant une pluralité d’enregistrements d’in-
formations de contact d’une pluralité de différents
contacts distants,

dans lequel I'application a des moyens de saisie de
I'utilisateur permettant a un utilisateur de définir au
moins une information de contact pour qu’elle soit
dans la liste d’appels d’urgence mais pas dans la
liste d’annuaire téléphonique et/ou de définir au
moins une information de contact pour qu’elle soit
dans la liste d’annuaire téléphonique mais pas dans
la liste d’appels d’urgence.
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Systeme (10) de sauvetage en avalanche selonl'une
quelconque des revendications précédentes,
caractérisé en ce que le moyen de notification com-
prend au moins I'un parmi un dispositif d’affichage,
un haut-parleur ou un dispositif d’alarme par vibra-
tion.

Systeme (10) de sauvetage en avalanche selonl'une
quelconque des revendications précédentes,
caractérisé en ce que le dispositif mobile (26) est
un mobile multifonction.
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