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Depth camera for in-home fall detection 
so Randall gets help fast 

Bed sensor logs sleep patterns. 

Motion sensors log activity. 

10 seconds 

 

Randall at Home 
 



Real-Time Fall Detection 

Å Alert sent to caregivers with embedded link to depth video clip 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



911 dispatch 
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Robot dispatch 
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Fall Detection and analysis é  

Can change the course and outcome of the event 

CLOUD 

More information about the fall can influence medical intervention 

Randallôs data from home helps avoid un-necessary head CT scan 

Nationally - $30B in wasted MRI/CT imaging 

$2,000 each head scan. Radiation equivalent to 30 chest x-rays 



Hospital will have standards-based ñIntegrated Clinical 

Environmentsò, for full data interchange, device coordination, 

closed-loop control, ñblack box recorderò, ñIoT for Health Careò 

Emergency Department 

In ED: Retrieving data from remote EHR 
Then: Transfer all data and device settings 
from ED->OR 

Operating Room 
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Integrated Clinical Environment - Simplified Architecture 

ICE System 

Patient and Family 

ICE External 
Interface 

From ASTM F2761-09 

Standard recognized by FDA in August 2013 



Patient-Controlled Analgesia (PCA) 
system safety concerns 

    PCA Pump 

(With patient button) 

 Nurse call  Patient 

ÅPatients can call to request more analgesia, but, cannot call for 

help when over-medicated. 

ÅOver-medication can cause respiratory and cardiac arrest 

ÅComprehensive monitoring is not typically used due to high false 

and nuisance alarm rate 
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http://ppahs.wordpress.com/2012/02/01/guest-post-yes-real-time-monitoring-would-have-
saved-leah-2/ 
This is the story of an 11 year old who died from narcotic-induced respiratory depression. 
"Ten years after my daughter's death, nothing has changed in the codes of monitoring post-
op patients continuously, until they leave the hospital. Alive." 
 
http://www.apsf.org/newsletters/html/2010/spring/12_coalition.htm 
This is a statement from a multi-hospital coalition frustrated by ongoing adverse patient 
events: 
"A closed-loop system, which stops or pauses opioid dosing if respiratory depression is 
detected, is desirable. Systems are most ideally centrally monitored. In any case, alarms 
should be audible or otherwise available to the primary caregiver, and a mechanism for 
prompt response should be in place." 
 
http://ppahs.wordpress.com/about/ 
"Carly Ann Pritchard ... suffered an ankle injury and then underwent surgery to reduce 
lingering pain from her ankle injury. Unfortunately, although she survived surgery, she 
suffered brain damage because of an accidental overdose from a morphine-filled pain pump - 
after surgery. A California appeals court recently upheld a jury's award of about $9.9 million in 
damages." 
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OpenICE 
ÅOpenICE encompasses 
ïMedical Device Interfaces 

ïPatient Simulation 

ïHIS Connectivity 

ïSafety Assurance 

ïValidation and testing 

ïRegulatory Pathway 

ï ICE Application eXchange (ICE AX) 
ÅMed apps, device management 

ÅEverything is open source 

ÅOpenICETM is a work in progress 
ï Currently useful for clinical and CS research, 

prototyping, standards development/ref 
implementation, starting point for med device 
deployment, etc. 

ICE = Integrated Clinical Environment 

Bitly.com/open_ice 



Implementing ASTM ICE Standard 
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