Uncertainty Aware Learning from Demonstrations in Multiple Contexts
using Bayesian Neural Networks

OBJECTIVES Adaptive Threshold

e Value of this threshold is set as the average predictive standard deviation
obtained on all seen contexts by the controller. This is to identify familiar
contexts from non-familiar contexts.

Goal: Train controllers that learn from demonstrations (LfD) to have
principled, and quantified sense of uncertainty in its decision-making on
complex, high-dimensional and partially observable environments.

e Uncertainty is scaled by a factor ¢ and averaged m time-steps before

Use case: Base decision-making of an active learner with such a sense of . .
comparing with the threshold.

uncertainty to yield a sample efficient learner from demonstrations.

MOTIVATION EXPERIMENTS and RESULTS
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We generate different contexts by changing the
mass of the pole.
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e Bayes-by-Backprop [1]
e Adaptive Threshold \Y UJOCO
: - We generate different contexts in HalfCheetah and Swimmer tasks by
Movi ng Tem poral Windows changing the masses and lengths of various body parts.

We use temporal windows of the most recent k steps as inputs. Task set up: I_H S, - S
\ N L
. . e Controller faces contexts one L b
500,051, 5, sk ke s an s e seanrd | AllOWS controller to identify B[ e it f e
after another. . » | |
unobservable changes due W R
Training Dataset Training Targets tO . _
[So,ao,ro,81,a1,?‘1,.....,Sk_1] [ak_l] . dynamics function . At eaCh ConteXt, dependlng On .} —l— Roquest _— Update—J
[81,a1,7‘1,82,a2,7'2,.....,Sk] [ak] . I/ the pred|Ctlve Standard deV|at|0n, ‘ | : Controller
[52,02,72, 83,05, 75, v Si41] [ak+1] e reward function g 5 L
decision can be made whether or
not to seek more contet-specific .
We call different situations due to such unobservable changes as different demonstration. ) e v
contexts. b =
No l
Bayes-by-Backprop » o

=

e Our learner has to represent uncertainty in its action that it believes the
demonstrator would have taken. We do this by finding a distribution over
the weights of a neural network.
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Monte-Carlo sampling to approximate this distribution. ’
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Training: e Performance close to a naive learner that seeks demonstrations on
every context, can be obtained by lesser number of such requests.
Variational Parameters Dataset
0 =[i", 57", where &;; = log(1+exp(3;)) = {(z;,a:)} e Lower c and m leads to seeking more context-specific demonstrations
or more conservative behavior without much gain in reward.
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