
21

SonicSentinel – an intelligent 
sound monitor for care homes

In the SonicSentinel research project, 

the Fraunhofer IDMT has developed an 

intelligent sound monitor in cooperation 

with ILPER-Elektronik GmbH&Co.KG, 

Tarmstedt and Johanniter-Unfall-Hilfe e.V., 

Regionalverband Weser Ems. This sound 

monitor is able to acoustically detect 

emergency situations in inpatient and 

home care and then automatically trigger 

an emergency call.

Challenge

A reliable emergency call system is very 

important for the treatment and safety 

of patients in inpatient and home care. 

However, current fixed-installation or por-

table systems frequently cannot be used by 

older people in emergency situations due 

to physical restrictions such as dementia, 

paralysis or unconsciousness. Acoustic 

monitoring systems available on the market 

so far measure only the level and duration 

of a sound signal and therefore relieve the 

workload of care staff only to a limited 

extent due to frequent false alarms. 

Goals

For the SonicSentinel sound monitor, state-

of-the-art methods of acoustic speech and 

event recognition are used for differentiated 

and reliable detection of danger situations as 

well as the need for assistance on the basis 

of acoustic signals such as calling, whimpe-

ring or coughing, so that this information 

can be passed on without delay to care staff. 

At the same time, the privacy of patients 

is guaranteed since only the information-

relevant signal components of the sound are 

analyzed.  

Results

SonicSentinel will be available on the market 

in a basic version for inpatient care at the 

beginning of 2014 and can be connected 

to standard commercially available light 

call systems independently of the system 

manufacturer. Thanks to the modular design 

of the acoustic recognition technology, the 

functionality can be extended depending on 

application and customer wishes.    
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Cooperation with care facilities

In close cooperation with the associated 

care facilities in the project, the events were 

defined in a first step that are classified 

as particularly dangerous in the care field, 

as well as the events that frequently lead 

to false alarms, such as “loud thunder in 

storms”.  

In the next step, sounds and potentially 

dangerous events such as screams, whim-

pering or falls were acoustically recorded. 

On the basis of this anonymized data, it 

was possible to obtain further knowledge 

about the illness- or age-specific behaviors 

and needs in the care field.

In parallel to this, the needs of the care 

staff were determined in expert interviews 

and criteria defined in order to increase 

user acceptance. The SonicSentinel was 

field-tested in the facilities of the associated 

partners for a period of three months.

Technical realization

In order to develop the model for 

automatic recognition of acoustic events in 

the care field, a database with more than 

10,000 hours of audio material was created 

and annotated over a period of two years. 

In order to train the recognition system, 

relevant acoustic events were identified 

together with care experts and assigned to 

classes such as breathing, coughing, moa-

ning, laughing, moving furniture, breaking 

glass, sneezing, talking, snoring, screaming, 

media, door slamming or traffic.

A particular challenge was development of 

signal processing strategies that function 

robustly even in acoustically difficult 

environments with background noise or 

room reverberation. 

The recognition algorithms were integrated 

on an embedded platform and interfaces 

created for evaluation and transmission of 

classification results. The implementation 

in ANSI C permits platform-independent 

transfer. A TCP/IP network interface was 

used for event communication to applica-

tions. Adaption to proprietary systems is 

possible without problems.

“As  an  innovat ive ,  medium-s ized  company,  we benef i t  f rom the  cooperat ion  with  the 

Fraunhofer  IDMT –  in  areas  ranging f rom sc ient if i c  expert i se  to  concrete  implementat ion 

of  the  acoust i c  recogni t ion  systems on embedded systems.” 

Ber nd I lper,  CEO of  I LPER-E lektronik  GmbH&Co.KG

SonicSentinel was awarded the 

Lower Saxony Health Prize in the 

category “eHealth” in 2012.

In addition to the usual display of the light 

call in the duty room, SonicSentinel also 

displays additional information about the 

type of emergency. This optimizes the re-

action times of the care staff and improves 

care quality. Picture: Fraunhofer IDMT


