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Motivation Focus
= { For autonomous agents, execut- This PhD project focuses on two main aspects:
ing actions in unstructured realis- 1. Modelling actions and action execution in a general and modular manner
tic environments (e.g. in domestic 2. High-level experience acquisition for predicting and avoiding execution failures

scenarios) is a failure-prone activ-
ity due to the fact that the sce-
narios in which a robot needs to

, = act are quite varied and not always
easy to predict. Traditionally, some of the challenges in such do- /
mains have been avoided by either modelling the relevant aspects of
a domain and then monitoring them or by incorporating some learn-

We thus attempt to interleave explicit modelling and learning actions and action execution rather
than treating those aspects separately as is often the case in the literature.
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Ing strategy into the process so that a robot can improve its per- l
formance over time. Both modelling and learning on their own are

potentially suboptimal however: due to the complexity of these do- Explicit Action Context e Experiences
knowledge

mains, modelling is difficult and time-consuming and the resulting
models are often problem-specific; similarly, purely learning-based
models are unlikely to capture all important subtleties about a do-

main, such as the context in which actions are executed and the Execution
seemingly arbitrary decisions that human agents make in a given \ models /
context.

Knowledge Modelling High-Level Experience Acquisition

Part of this work is dedicated to modelling actions and action High-level experience acquisition is the second major focus of this work and is based on the hypothesis
execution in a manner that allows specifying action execution that execution failures could trigger a process of learning common failure patterns that can then be used
knowledge explicitly (e.g. the geometric knowledge necessary as heuristics for guiding the reasoning process when an action needs to be executed. We particularly
for executing actions) and ensures modularity so that both an- investigate strategies for memorising high-level experiences and leveraging those memories for
alytical and learning-based execution models can coexist seamlessly. improving the knowledge about actions (namely their execution models and failure cases).
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Use Cases
We consider three use cases to put our work into context: Execution models
1. Placing a box on a surface vs. stowing the box / Scenario \ ------------------------------------------------ ) Max success ) Reachabm / o \
2. Placing a book on a bookshelf Sggf;}ﬁ;ﬁ;‘n """" ! i Probability - """" | execution
3. Preparing a hot beverage \_ AERNG \_ -
The diagram on the right shows an example instantiation
of the modelling 4 learning paradigm that we consider in )(
this work in the context of the box use case. model
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