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Description	

Systems-theoretic	Analysis	of	Hazards	and	Incident	Causes	
Evaluation	of	System	Resiliency	to	Realistic	Hazard	Scenarios	
•  	 Robotic	Surgical	Simulator	
•  	 Safety	Hazard	Injection	Engine	
•  	 Safety	Monitoring	Engine		

	T1.2.	Adverse	Events	Data	Analysis
(Data	Analytics	+	Manual	Review	of	Reports)

Robotic	System
	Functionality

T1.1.	System	Control	Structure
(Systems-theoretic	Accident	Modeling)

T1.3.	Causal	Factors	leading	to	Hazards
(Systems-Theoretic	Hazard	Analysis)
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T1.4.	Safety	Hazard	Scenario	
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Mixed	Reality	Surgical	Simulator	with	Real	Time	Haptic	Feedback	

	Findings	

•  Simulation	
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Mixed	Reality	Surgical	Simulator	with	Real	Time	Haptic	Feedback	

	Findings	

•  Haptic	force	feedback	for	mismatch	
between	model	and	real	work	

•  Real	time	force	feedback	for	
contacts	between	robot’s	end-
effector	and	instrument	tool	shaft	
with	the	organ	for	safe	operation	

	
SEE	OUR	DEMO	


