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Based on: Martin Kasparick, Frank Golatowski, Dirk Timmermann: 

“A Safe and Interoperable Distributed Alarm Notification System for PoC Medical 

Devices using IEEE 11073 SDC”, in Proceedings of the IEEE-NIH Healthcare Innovation 

Point-Of-Care Technologies Conference (HI-POCT), DOI:10.1109/HIC.2017.8227633, 

Bethesda, USA, November 2017
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Huge Number of Alarms in Today’s ORs and ICUs
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 High number of (non-relevant) alarms: alarm fatigue & desensitization

 Noise: harming patients and medical staff

• OR: up to 1.2 alarms per minute 

• ICU: up to 2.1 alarms per hour and patient 

• 80 – 99% clinically non-relevant alarms
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 Resent research on alarm systems:

 Alarm delaying

 Smart alarm systems (cross checking, phase 

analysis, trend monitoring, etc.)

 Usage of artificial intelligence

 No significant changes in the clinical reality

(“better-safe-than-sorry” mindset)

Need for safe and distributed alarm notification systems

 Fulfilling risk management and approval issues

 Manufacturer-independent interoperability

Silent ICU?!?
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Alarm Producers
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Alarm Producers Remote Alarm Notifiers (RANs)
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Remote Alarm Notifiers (RANs)Alarm Producers
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Alarm Producers Remote Alarm Notifiers (RANs)
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PC (SDCLib/J)

Android (JMEDS)

Raspberry Pi 3

(openSDC)

Context Manager 

(SDCLib/J)Alarm Producer Remote Alarm Notifiers
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Alarm Producer RAN

Set(RemoteSigPres = on)   conf.
timeoutfinished

Loop

Safety Mechanisms
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Alarm Producer RAN

Confirmation Timeout

Set(RemoteSigPres = on)   conf.
timeoutfinished

Loop

Safety Mechanisms

07.05.2019 © UNIVERSITY OF ROSTOCK  |  IEF  |  Institute of Applied Microelectronics and Computer Engineering 12

?



Institute of Applied 
Microelectronics and 

Computer Engineering

Alarm Producer RAN

Confirmation Timeout

Set(RemoteSigPres = on)   conf.
timeoutfinished

Loop

Safety Mechanisms

07.05.2019 © UNIVERSITY OF ROSTOCK  |  IEF  |  Institute of Applied Microelectronics and Computer Engineering 13

?



Institute of Applied 
Microelectronics and 

Computer Engineering

LocalSigAct = on
RemoteSigAct   {off, paused}

RemoteSigPres = n/a
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State Chart of the Alarm Producer
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 Manufacturer-independent system based on standardized protocol 

 Mechanisms only use capabilities of IEEE 11073-10207 Domain 

Information Model (DIM) 

 This work has also influenced the standardization 

 All requirements of the alarm producers (e.g. confirmation timeout) are 

represented in the machine-interpretable self-description 

Interoperability 

Approvable “Safety-by-Design”

Innovation
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 Safe and vendor-independent distributed alarm notification system:

 Fulfilling risk management and approval issues

 Not contradicting the current “better-safe-than-sorry” mindset

 High potential to be implemented and used in the field

 High potential to reduce some of the basic problems of alarm fatigue, 

desensitization, and noise 

 Future work:

 Deeper clinical evaluation with more physicians and care givers

 Development of intelligent, computer-assisted alarm systems based 

on the proposed mechanisms 

Conclusion and Future Work
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Thank you for your attention!

Questions?

martin.kasparick@uni-rostock.de



Institute of Applied 
Microelectronics and 

Computer Engineering

07.05.2019 © UNIVERSITY OF ROSTOCK  |  IEF  |  Institute of Applied Microelectronics and Computer Engineering 20

Detail Slides
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Alarm Producer RAN

Safety Mechanisms
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Alert Condition Responsibility
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Alarm Producer RAN

Set(RemoteSigAct = on)
  conf.
timeoutfinished

Loop

Safety Mechanisms
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Alert Condition Responsibility
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Alarm Producer RAN

Set(RemoteSigAct = on)

 AlCon fulfilled

  conf.
timeoutfinished

Event(AlConPres = true)

Loop

Safety Mechanisms
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Alert Condition Responsibility


