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INTENSIVE CARE UNITS - A COMPLEX ENVIRONMENT

Challenges:

 Noise Level;

 Alarm Fatigue;

 Amount of Monitoring and Life Support 

Equipments;

 Traffic of people due to false alarms, resulting in:

 Dissatisfaction for healthcare professionals

 Disconfort for patients
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Develop a TinyML prototype capable of efficiently detecting and 

classifying sounds in the ICU environment, providing vital 

information for monitoring and medical decision-making process.
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PROJECT’S OBJECTIVE



MATERIAL AND METHODS (1/3)



2 Classes Of Sounds

 Environment

 Alerts

MATERIAL AND METHODS (2/3)
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Convolutional Neural Network (CNN)

 Input Layer with 16 filters by 3 in kernel;

 1D conv /pool layer (8 neurons), dropout 

rate 0.25;

 1D conv/pool layer (16 neurons) dropout 

rate 0.25;

 Output Layer with 2 outputs

MATERIAL AND METHODS (3/3)
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Positive Aspects

 Test realized in an public hospital for adult patients (8 bed capacity) to 

validate sound detection in the ICU.

 Different relevant types of sounds: as medical equipment alarms, 

nurse calls, and critical events like patient falls.

 Success Rate of 65.52%;

 Low rate of false positives and negatives;

RESULTS AND COMMENTS (1/2)
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Aspects to Improve:

 Quality of the dataset;

 Improve sound detection 

hardware;

 sound captured due to 

environmental noise.

RESULTS AND COMMENTS (2/2)



 The objective was achieved and a TinyML sound detection prototype 

for ICU environment was designed.

 A Sound detection in the ICU enables faster actions in emergencies, 

ensures quality patient care and minimize risks.

CONCLUSION
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 A Health partnership to support the deployment in the real world 

scenario;

 Increase accuracy of the model by:

 # of samples for the dataset;

 Sample of sounds with better quality;

 Embedded digital filters to improve the quality of the sound captured in 

real-time;

 More classes according to the health partner needs;

 Integrate the system with other medical devices and the ICU routine.

What´s Next?
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TinyML in Intensive Care Units (Podcast in Portuguese)

Recorded at: March, 03, 2024

Podcast FIT Tecnologia: https://www.youtube.com/watch?v=ISH9T7nDva8&t=9s
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https://eailab.labmax.org/ 

Thank you!
Let´s keep in 

touch...


