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Characterizing domains is essential in dynamic environments
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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 characterize domains with probability distributions
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We characterize domains with probability distributions

o

J
I

Physically Interpretable Probabilistic Domain Characterization A. Halin, S. Piérard, et al.



We characterize domains with probability distributions
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We characterize domains with probability distributions
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We characterize domains with probability distributions

Likelihood
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We predict likelihoods with normalizing flows
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We predict likelihoods with normalizing flows
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We predict likelihoods with normalizing flows

4 )
Normalizing

- flow

P(W | I=i)

o

Inference

Physically Interpretable Probabilistic Domain Characterization

fog

rain

sun

deposit wind

99.7 %
95.5 %
68.3 %
pe (0|z")
80
40 4
------- I
30 A :
I
40 A
_______ I
1 1 1
» D
fog rain sun wind deposit
Corner plot

A. Halin, S. Piérard, et al.




We define 3 tasks and provide baseline solutions

Task |
Predicting Task I Task Ili

Distributions of Absolute Domain Relative Domain
Physical Parameters Characterization Characterization

For taking into Related to physical Suitable for
account uncertainties parameters for domain adaptation
interpretability
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Task I: Predicting Distributions of Physical Parameters
Definition

Inference
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Task I: Predicting Distributions of Physical Parameters
Evaluation of our baseline solution
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Task Il: Absolute Domain Characterization
Definition

Absolute characterization

‘ Bag of estimated Estimated distribution
distributions of the domain

99.7%
95.5%

— 8.3 %

— Py, i

Bag of observations NPE
i — Py, (W|I =1)

g \ (VI;\I )
\k\/ﬂ\/ i 73
5%
| L =
= | 80 7\:_ 7::\ S\ ol )
B0 mm\}()\&‘| / 40 _\ ﬁ‘.“
& 404 S \ \; =
- " — f
s T - = \ N i / |/
S 4 — /i
n n . . M C\\ T
o, LU - el — et
T 1kl B g ST SRR el
T ~] J y WA B i i SN
-E “ i ﬂ é i I E— \\} ) ZZ {

Wl | B @b ==
== W ——— <@ ===
peE R sl

|\ e ‘ = ! e
S > e D D sun ind
sun d deposit

Inference

Physically Interpretable Probabilistic Domain Characterization A. Halin, S. Piérard, et al.



Task IlI: Absolute Domain Characterization
Evaluation of our baseline solution
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Task Ill: Relative Domain Characterization
Definition

Relative characterization and out of ODD detection
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Task Ill: Relative Domain Characterization

Definition

Relative characterization and out of ODD detection
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Task lll: Relative Domain Characterization
Evaluation of our baseline solution
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