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Physically	Interpretable	Probabilistic	Domain	Characterization

Characterizing	domains	is	essential	in	dynamic	environments

In	dynamic	environments,	intelligent	systems	should	be:	
1. aware	of	the	domain	in	which	they	operate;		
2. able	to	communicate	an	interpretable	characterization	of	it;		
3. able	to	adapt	to	it,	on	the	fly.
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We	characterize	domains	with	probability	distributions
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We	predict	likelihoods	with	normalizing	flows
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Physically	Interpretable	Probabilistic	Domain	Characterization

We	define	3	tasks	and	provide	baseline	solutions
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Related	to	physical	
parameters	for	
interpretability

Task	I	
Predicting	

Distributions	of	
Physical	Parameters	

Task	II	
Absolute	Domain	
Characterization	

Task	III	
Relative	Domain	
Characterization	

Suitable	for		
domain	adaptation

For	taking	into	
account	uncertainties
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Task	I:	Predicting	Distributions	of	Physical	Parameters
Evaluation	of	our	baseline	solution
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Task	II:	Absolute	Domain	Characterization
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Task	II:	Absolute	Domain	Characterization
Evaluation	of	our	baseline	solution
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Task	III:	Relative	Domain	Characterization
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Task	III:	Relative	Domain	Characterization
Evaluation	of	our	baseline	solution
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Resources

XA.	Halin,	S.	Piérard,	et	al.

Librairies	to	train	and	manipulate	
normalizing	flows

Resources	to	generate	
similar	data	to	ours



Physically	Interpretable	Probabilistic	Domain	Characterization

Regression	fails	with	ambiguous	cases

XA.	Halin,	S.	Piérard,	et	al.


