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COMPUTER-IMPLEMENTED METHOD AND SYSTEM FOR THE TRIGGERING OF AN ALARM

IN AN EMERGENCY COMMUNICATION SYSTEM

(67)  The presentinvention relates to a computer-im-
plemented method of triggering an alarm in an emergen-
cy communication system, wherein the emergency sys-
tem comprises a pre-recording system (1) that is con-
nected to at least one PSAP (8) and a plurality of periph-
eral devcies (6) that respectively are equipped with a
microphone via an emergency communication network,
the method comprising the steps of receiving, at the
pre-recording system (1), audio data input from at least
one peripheral device (6), the audio data comprising
speech and/or sound, determining, if the speech and/or

sound exceeds a noise level threshold for a predeter-
mined period of time, and if the noice level threshold is
exceeded for a predetermined period of time, identifying
a possible emergency incident; recording the audio data
comprising the speech and/or sound related to the pos-
sible emergency incident, and initiating an emergency
call to at least one PSAP (8). Further, the present inven-
tion relates to an emergency communication system
comprising a pre-recording system (1) adapted for car-
rying out the computer-implemented method of triggering
an alarm.
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Description

[0001] The present invention relates to a computer-
implemented method of triggering an alarm in an emer-
gency communication system and to a corresponding
emergency communication system.

[0002] Nowadays, anincrease of violence is observed
resulting amongst others from current pandemic situation
caused by the world-wide spreading of the SARS-CoV-
2 virus. In particular, the risk for domestic violence and
violence against women has increased. Namely, the sta-
tistical analysis of the World Health Organization (WHO)
has shown that violence against women remains a major
threat to global public health during emergencies, includ-
ing epidemics or the above mentioned pandemic. How-
ever, these violent events may be overlooked, excused,
or denied either because the victims are scared or be-
cause they experience difficulties or barriers in accessing
the emergency services and Public Safety Answering
Points (PSAPs) for reporting emergencies.

[0003] Although nowadays, there are lots of devices,
peripherals, and network connected devices, Internet of
Things (IoT) devices such as microphones, cameras, etc,
that are able to monitor and gather contextual ambient
information, these devices still are not able to automati-
cally trigger the emergency systems and PSAPs in order
to report the emergency incident.

[0004] Also, according to prior art, existing recording
systems can be initiated at the point of time when an
emergency callis established. However, they do not con-
tain any kind of information for any prior actions. Even if
the personnel of the emergency system could have ac-
cess to the 10T devices in order to request such prior
recordings, in an emergency event, it would take too
much time to analyze the data and identify the context
and the circumstances under which a violent event has
occurred.

[0005] Therefore, the presentinventionis based onthe
object to solve the above described problem and, in par-
ticular, to provide a computer-implemented method of
triggering an alarm in an emergency communication sys-
tem and a corresponding emergency communication
system for overcoming the above mentioned problem. In
particular, the present invention is based on the object
to provide a method and a corresponding system for ef-
ficiently detecting and handling a possible emergency
incident.

[0006] This object is solved according to the present
invention by a method of triggering an alarm having the
features according to claim 1, and a corresponding emer-
gency communication system having the features ac-
cording to claim 14. Preferred embodiments of the inven-
tion are specified in the respective dependent claims.
[0007] Thus,accordingtothe presentinvention,acom-
puter-implemented method of triggering an alarm in an
emergency communication system is provided, wherein
the emergency system comprises a pre-recording sys-
tem thatis connected to atleast one PSAP and a plurality
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of peripheral devcies that respectively are equipped with
a microphone via an emergency communication net-
work, the method comprising the steps of

- receiving, at a pre-recording system, audio data in-
put from at least one peripheral device, the audio
data comprising speech and/or sound,

- determining, if the speech and/or sound exceeds a
noise level threshold for a predetermined period of
time, and

- if the noice level threshold is exceeded for a prede-
termined period of time, identifying a possible emer-
gency incident;

- recording the audio data comprising the speech
and/or sound related to the possible emergency in-
cident, and

- initiating an emergency call to at least one PSAP.

[0008] Enabling peripheral devices, as loT devices, to
generate automatic emergency calls to PSAPs and trans-
mit the previously collected and recorded audio data data
marking and tagging the time slots in which a scene of
possible violence has occurred, enables immediate
emergency response, thus eliminating the time to ana-
lyze and identify the circumstances. As a consequence,
the present invention provides a significant tool for call
takers at PSAPs to handle pre-recorded audio data and
evaluate the severity of an emergency incident in an ac-
curate, fast, and thus efficient manner.

[0009] Computer-implemented method according to
claim 1, wherein the method further comprises a step of
tagging the recorded audio data with respect to time of
occurrence.

[0010] Computer-implemented method according to
claim 1 or claim 2, wherein the method further comprises
a step of classifying speech and/or sound according to
a predetermined classification algorithm.

[0011] Computer-implemented method according to
claim 3, wherein classes for the classification step com-
prise human screams, yelling, shouting, crying, asking
for help, combat sounds, and/or gunshots.

[0012] Computer-implemented method according to
any one of the preceding steps, wherein the method fur-
ther comprises a step of evaluating the severity of the
possible emergency incident on the basis of the noise
level and the duration.

[0013] Computer-implemented method according to
any one of the preceding claims, wherein the method
further comprises a step of determining the location of
the possible emergency incident based on GPS data re-
ceived from the respective peripheral device that has
transmitted the audio data.

[0014] Computer-implemented method according to
any one of the preceding claims, wherein the peripheral
devices comprise smart devices, in particular, smart
phones, tablets, desktop phones, cameras, micro-
phones, and/or sensors.

[0015] Computer-implemented method according to
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any one of claims 6 or 7, wherein the emergency call
comprises information of the location of the possible
emergency incident and the nature of the emergency in-
cident.

[0016] Computer-implemented method according to
any one of the preceding claims, wherein the emergency
call comprises the audio data that has been recorded,
tagged, and classified.

[0017] Computer-implemented method according to
any one of claims 6 to 9, wherein the method further
comprises a step of setting an area having a predeter-
mined radius around the location of the possible emer-
gency incident, and sending the location data and the
predetermined radius to a social media server for iden-
tifying mobile devices used by its subscribers that are
currently located within the predetermined radius around
the location of the possible emergency incident, and for
activating a push notification service to the subscribers
for questioning the subscribers about the possible emer-
gency incident.

[0018] Computer-implemented method according to
claim 10, wherein the questions are yes-or-no questions.
[0019] Computer-implemented method according to
claim 11, wherein the subscribers are provided with dif-
ferent questions.

[0020] Computer-implemented method according to
any one of claims 10 to 12, wherein the location of the
subscribers is determined based on GPS data.

[0021] Emergency communication system comprising
a pre-recording system adapted for carrying out the com-
puter-implemented method according to any one of the
preceding claims.

[0022] The present invention provides a method and
a system that enable network connected devices, re-
ferred to as peripheral devices comprising amongst oth-
ers smart devices and individual sensor devices, to mon-
itor and gather ambient contextual information. The sys-
tem comprises speech and sound recognition modules
that gather, process and evaluate audio segments from
the peripheral devices in order to detect events that may
deal with important emergency incidents such as human
screams, yelling, crying, asking for help in combination
with physical assault accusation or battering as well as
gunshots. People in these situations are at a high risk of
being seriously injured or killed. When the inventive sys-
tem and method identify a deviation from normal beyond
a particular level value (threshold) of sound(s) measured
in decibel (dB), for a predefined time frame, then it starts
the recording to a local or remote server. The recording
is enhanced with tags related to the time slot that the
potential emergency incidents occurred and also, the re-
cordings are labelled with the classification of the algo-
rithm used for the recognition such as scream, gunshot,
broken glass or fights. Moreover, the deviation of the nor-
mal sound levels measured in dB are identified and
marked with different colours or patterns depending on
the intensity of the dB level and on how long it lasted.
Based on the severity of the sound and the duration, an
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emergency call to a PSAP is triggered automatically. Af-
ter the establishment of the emergency call, the call taker
at the PSAP may have access and retrieve the pre-re-
corded media stream with marked slots and labels based
on the time and the event that initiated the call. The call
taker may navigate to these slots or just inspect the slot
marked with colours or patterns that correspond to more
serious events and evaluate the severity of the incident
in an accurate and efficient manner eliminating the time
response to a possible emergency incident.

[0023] The invention and embodiments thereof will be
described below in further detail in connection with the
drawing.
Fig. 1 shows a schematic overview of a system archi-
tecture for carrying out the method of triggering
an alarm in an emergency communication sys-
tem according to an embodiment of the inven-
tion;

Fig.2 is aflow chartillustrating the steps of the meth-
od of triggering an alarm in an emergency com-
munication system according to an embodi-
ment of the invention;

shows a classification scheme for different
types of sounds;

Fig. 3

Fig.4 shows an labelling scheme for audio record-

ings;
Fig.5 shows a map indicating a range around a loca-
tion at which an emergency has occurred;
Fig. 6  shows a chart illustrating the clustering of arti-
ficial responses from neighbors;
Fig. 7 schematically illustrates a messging flow in
case of an emergency incident; and
Fig. 8 schematically illustrates a messaging flow
when neighbors within a predetermined radius
of the emergency incident provide feedback.

[0024] Fig. 1 shows a schematic overview of a system
architecture system architecture for carrying out the
method of triggering an alarm in an emergency commu-
nication system according to an embodiment of the in-
vention. The illustrated system comprises a pre-record-
ing system 1 with speech and sound recognition modules
that gather, process and evaluate audio segments from
peripheral devices in order to detect events that can deal
with important emergency incidents such as human
screams, yelling, crying, asking for help in correlation with
physical assault accusation or battering as well as gun-
shots. In particular, the pre-recording system 1 compris-
es an audio acquisition module 2, a noise filter 3, a sound
pattern recognition unit 4, and a speech pattern recog-
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nition unit 5. The pre-recording system 1 receives input
from sensors and/or smart devices 6, which may be
smartphones, cameras, desktop phones, or other indi-
vidual microphones included in devices, like televisions,
radios or the like. These sensors and/or smart devices 6
are able to record sound within their vicinity and to trans-
mit it to the pre-recording system 1 which analyzes the
audio data received, and in case it is verified that the
audio data may indicate an abnormal event that may be
an emergency event, it starts recording the audio data
to a remote server (not shown). The identification of an
abonormal event may be reflected by identifying a devi-
ation from normal beyond a particular level value (thresh-
old) of sound(s) measured in decibel (dB), for example,
for a predefined time frame.

[0025] The thusrecorded audio segmentistaggedand
labeled, i.e., it is provided with a tag that indicates the
time slot of the potential emergency incident and labelled
with the classification of the algorithm used for the rec-
ognition, such as scream, gunshot, broken glass or fights;
then it is stored. Moreover, the deviation of the normal
sound levels measured in dB is identified and marked
with different colours depending on the intensity of the
dB level and on how long it lasted. Based on the severity
of the sound and the duration, an emergency call may
be triggered automatically by calling, e.g., 911 to reach
a PSAP. Itis noted that the pre-recording system 1 may
be included in the sensors and/or smart devices 6 or it
may be a separate unit that receives the audio data, for
example, via any kind of suitable communication net-
work, from the sensors and/or smart devices 6.

[0026] After the establishment of the emergency call,
the call taker atthe PSAP 8 may have access and retrieve
the pre-recording media stream with marked slots and
labels based on the time and the event that initiated the
call. The call taker may navigate to these slots or just
inspect the slot marked with colours that correspond to
more serious events and evaluate the severity of the in-
cident in an accurate and efficient manner eliminating
the time response to the emergency incident.

[0027] Fig. 2 is aflow chart illustrating the steps of the
method of triggering an alarm in an emergency commu-
nication system according to an embodiment of the in-
vention. As already explained with respect to Fig. 1, the
method starts at step S1 with audio acquisition while re-
ceiving audio data input from sensors and/or smart de-
vices. In step S2, the audio data is filtered, and subse-
quently, in step S3, an analysis of the audio datais carried
out. In step S4, a sound pattern recognition is carried out,
followed by a sound event detection in step S5. At the
same time, in step S4’, a speech pattern recognition is
carried out, followed by a speech event detection in step
S5'. In step S6 it is verified, wether an abnormal event is
detected in either one of steps S5 or S5'. If negative, then
triggering an alarm is rejected in step S12. If positive,
recording is started in step S7 that is stored in step S8.
In step S9, audio frames are labelled with respect to du-
ration and classification, as outlined with respect to Fig.
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1. If the duriation is determined to be abnormal, in step
S10, it is assumed that an emergency incident has oc-
curred, and an emergency system is triggered in step
S11. In the illustrated scenario, an emergency call is in-
itiated and forwarded to a PSAP 8 at which an agent or
call taker will take care of the emergency incident.
[0028] In real life, the above described procedure may
be implemented, for example, for the cases described
below. For example, as to domestic violence, a home of
a couple may be equipped with loT devices sound and
speech detectors. The husband of the couple may have
a severe drinking problem. Suddenly, with no reason, he
may pick up some objects and throw them at his wife.
The smart devices and sound detectors detect the wife’s
screaming, shouting for help. Moreover, the sound of ob-
jects dropping is identifying. The pre-recording system 1
described with respect to Fig. 1 gathers the sounds and
speech, and processes and identifies these events. The
recording starts, the time slots with the suspicious events
are marked and a label is tagged with the classification
of shouting help, screaming and fighting. The suspicious
event is identified as an emergency event. Thus, an au-
tomatic trigger is activated and the PSAP 8 is notified
automatically. The recording is set to the call taker with
marked time slots and labels related to the sequences
that initiated the emergency call. The call taker may
quickly navigate to the recorded data and evaluate the
severity of the emergency event more accurately while
decreasing the response time.

[0029] Another case may be conceived, in which a
young girl having a mental handicap is living in a State
government funded group home, and although she is
classified as having "high support needs", she receives
only two hours of support each day. For the remaining
22 hours, she is left unsupervised and unsupported. Dur-
ing the unsupported time, another girl from the residential
facility attacks her. The attacked girl fights, screams, and
cries. Sounds and speech are received by the peripher-
ical devices located at the residential facility. The pre-
recording system processes and identifies these events
starting the recording. The time slots with identified
screams, cries are marked and labelled with the respec-
tive classification event. Based on the deviation and the
variance of the sound and speech thresholds, dB values,
the severity of the event is identified as emergency or
non-emergency. In emergency events, an automated
emergency call is performed at the PSAP side with the
information regarding the location, the nature of the event
and the recorded audio data. The call taker may quickly
navigate to the recorded data and evaluate the severity
of the emergency event, inform the security of the resi-
dential facility and the ambulance to respond immediately
to the event.

[0030] Fig. 3 shows a classification scheme for differ-
enttypes of sounds. As illustrated, the speech and sound
recognition modules gather, process and evaluate the
audio segments received from peripheral devices in or-
der to detect events that can deal with important emer-
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gency incidents such as human screams, yelling, crying,
asking for help in correlation with physical assault accu-
sation or battering as well as gunshots.

[0031] Fig. 4 shows an labelling scheme for audio re-
cordings. Namely, the sound levels measured in dB are
identified and marked with different colours (indicated
here by different shading and patterns) depending on the
intensity of the dB level and on how long it lasted. Based
on the severity of the sound and the duration, the PSAP
may be triggered automatically.

[0032] Fig. 5 shows a map indicating a range around
a location at which an emergency has occurred. This
figure will be used for explaining how social media may
be exploited for assisting an agent at the PSAP in
processing the emergency incident. Involving social me-
dia will reduce the processing time during an emergency
call. As mentioned with respect to Fig. 1, there may be
a variety of physical reactions upon any kind of assault
or attack like crying, shouting, etc.. All these instances
are recorded and categorized according to the aforemen-
tioned method. A proliferation of methods known from
prior art may be used in terms of detecting different types
of screaming and grouping them accordingly. Usually,
upon an assault, there exist versatile types of reactions
and this makes it difficult for the call taker at the PSAP
to identify what is really going on during the incident. In
order to evaluate the latter, she/he would have to check
the entire audio stream which will take a lot of time.
[0033] Considering former times, whenever domestic
violence happened, there were complaints from neigh-
bors reporting the incident. However, many times, the
reporting or such incidents to the relevant authorities by
neigbours or other eye witnesses mostly was done too
late and thus, not in time for taking appropriate measures
to prevent further escalation or the like.

[0034] Nowaday, social media and more particularly
chat messages offer an interface with subjective ano-
nymity where people may express their feelings or opin-
ions more freely. Therefore, if a neighbor who witnesses
an emergency incident of any kind would use a text mes-
sage for reporting the incident, this would make things a
lot easier and faster. Although text messaging provides
an ostensible method to increase the probability that a
neighbor would proceed in reporting the incident, smart
phone push notification services bring two more factors
that would increase the chances even more:

(1) Offering a notification to the chat user of a pos-
sible assault. For example, a push notification asking
to confirm the assault.

(2) The security that there will be no follow up calls
orquestions abouttheincident. Forexample, aques-
tion that asks specifically and unambiguously about
an assault with no specific questions about the place
of the attack, names etc.

[0035] IntheFig.5, acircleisillustrated thatrepresents
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a predetermined radius around an emergency incident.
Within the circle, there is a plurality of smart phones 7
that lie wihin the vicinity of the emergency incident, the
location of which is indicated by reference numeral 10.
The identification whether a phone in factis located within
this range may be given by a social media application
that is aware of the respective GPS location. Push noti-
fications based on classified events may thus be trig-
gered by the PSAP to Social Media servers and is for-
warded by the latter only to the phones within the prede-
termined radius.

[0036] Notification messages may have two forms:

(1) A plain question when there is only one type of
reaction (shouting, screaming, etc.), or

(2) A specific questions to multiple users based on
the outcome of the reaction detection.

[0037] As to the first form (1), the PSAP may receive
all answers and may decide automatically if the assault
can be confirmed and may provide an update to the call
taker indicating the severity of the incident. If no answer
is received, the case may be dropped or can be proc-
essed according to a normal priority.

[0038] According to another embodiment, another ap-
proach may be taken according to which not all users in
the vicinity of the emergency event receive the same
message. Since there are multiple reaction types report-
ed, a different set of questions may be pushed to the
neighbors’ end devices. For example:

- Do you hear screaming in your neighborhood?
- Is someone fighting with another?
- Do you hear someone shouting for help?

[0039] The answer to the above listed questions may
be yes or no, without a follow up as the call taker will
have all the necessary details about the nature of the
assault. Upon responding a 'thank you’ message may be
forwarded offering the opportunity to call the emergency
service for providing further information.

[0040] Fig. 6 shows a chart illustrating the clustering
of artificial responses from neighbors. In the example
shown here, the shouting for help was observed by the
majority of neigbors in the vicinity of the emergency in-
cident, followed by screaming. Only few responses re-
vealed crying and sounds of fighting.

[0041] Fig. 7 schematically illustrates a messging flow
in case of an emergency incident. An emergency service
or PSAP 8 receives an emergency message, indicated
by A. The PSAP 8 now processes the emergency incident
as described above and sets a radius of x m measured
from the location of the emergency incident, indicated by
reference numeral 10. The PSAP 8 triggers a message
to a social media server, wherein a push notification serv-
ice 9 of a social media server 11 is informed about the
location of the emergency incident and the radius. As the



9 EP 4 006 856 A1 10

push notification service 9 knows the GPS location of its
subscribers, here, mobile devices 7, it thus sends mes-
sages as outlined with respect to Fig. 5 only to those
mobile devices 7 that are specified by the GPS location
and radius set by the emergency service 8. The content
of the message may be a single question to all recipients
or multiple diverse questions. A time window is set by
the emergency service 8 and it signifies the period that
the emergency service anticipates that the incident will
last. For instance, if a single beating is heard then the
time window would be significantly less compared to an
assault that contains multiple occurrences of the same
or diverse reaction types. The time window may be also
a moving window that updates its end time.

[0042] Fig. 8 schematically illustrates a messaging
flow when neighbors within a predetermined radius of
the emergency incident provide feedback. Here, the so-
cial media server 11 sends the information back to the
emergency service during the above mentioned time win-
dow. The radius value is also sent by the PSAP 8 since
it is the authority that is able to predict the severity of the
incident. The PSAP 8 may also decide to enlarge the
radius if the product sound level is high and can be heard
even from distant neighbors (for example, in case a
shooting is heard).

Reference numerals
[0043]

pre-recording system

audio acquisition module
noise filter

sound pattern recognition
speech pattern recognition
sensor and/or smart devices
smart phones

PSAP

Push notification service
Location of emergency incident
Social media server
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Claims

1. Computer-implemented method of triggering an
alarm in an emergency communication system,
wherein the emergency system comprises a pre-re-
cording system (1) that is connected to at least one
PSAP (8) and a plurality of peripheral devcies (6)
thatrespectively are equipped with a microphone via
an emergency communication network, the method
comprising the steps of

- receiving, at the pre-recording system (1), au-
dio datainput from atleast one peripheral device
(6), the audio data comprising speech and/or
sound,
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- determining, if the speech and/or sound ex-
ceeds a noise level threshold for a predeter-
mined period of time, and

- if the noice level threshold is exceeded for a
predetermined period of time, identifying a pos-
sible emergency incident;

- recording the audio data comprising the
speech and/or sound related to the possible
emergency incident, and

- initiating an emergency call to at least one
PSAP (8).

2. Computer-implemented method according to claim

1, wherein the method further comprises a step of
tagging the recorded audio data with respect to time
of occurrence.

3. Computer-implemented method according to claim

1 or claim 2, wherein the method further comprises
a step of classifying speech and/or sound according
to a predetermined classification algorithm.

4. Computer-implemented method according to claim

3, wherein classes for the classification step com-
prise human screams, yelling, shouting, crying, ask-
ing for help, combat sounds, and/or gunshots.

5. Computer-implemented method according to any
one of the preceding steps, wherein the method fur-
ther comprises a step of evaluating the severity of
the possible emergency incident on the basis of the
noise level and the duration.

6. Computer-implemented method according to any
one of the preceding claims, wherein the method fur-
ther comprises a step of determining the location of
the possible emergency incident based on GPS data
received from the respective peripheral device (6)
that has transmitted the audio data.

7. Computer-implemented method according to any
one of the preceding claims, wherein the peripheral
devices (6) comprise smart devices, in particular,
smart phones, tablets, desktop phones, cameras,
microphones, and/or sensors.

8. Computer-implemented method according to any

one of claims 6 or 7, wherein the emergency call
comprises information of the location of the possible
emergency incident and the nature of the emergency
incident.

9. Computer-implemented method according to any

one of the preceding claims, wherein the emergency
call comprises the audio data that has been record-
ed, tagged, and classified.

10. Computer-implemented method according to any
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one of claims 6 to 9, wherein the method further com-
prises a step of setting an area having a predeter-
mined radius around the location (10) of the possible
emergency incident, and sending the location data
and the predetermined radius to a social media serv-
er for identifying mobile devices (7) used by its sub-
scribers that are currently located within the prede-
termined radius around the location (10) of the pos-
sible emergency incident, and for activating a push
notification service to the subscribers for questioning
the subscribers about the possible emergency inci-
dent.

Computer-implemented method according to claim
10, wherein the questions are yes-or-no questions.

Computer-implemented method according to claim
11, wherein the subscribers are provided with differ-
ent questions.

Computer-implemented method according to any
one of claims 10 to 12, wherein the location of the
subscribers is determined based on GPS data.

Emergency communication system comprising a
pre-recording system (1) adapted for carrying out
the computer-implemented method according to any
one of the preceding claims.
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