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Proposed Title of the research: 
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Research objectives: --(max 10 rows)

In recent years, deep learning methods have achieved outstanding results in most of the Artificial Intelligence (AI) research fields. However, they sill struggle in understanding causal reasoning, which is the human/animal brain mechanism which relates a cause to an effect. The importance of causal reasoning and related fields such as modular/combinatorial intelligence, reasoning by analogy, etc., lies on two main aspects. The first is that a large part of the human behaviour is directly related to both automatically discovering and then inferring cause-effect relations. The second is that a modular knowledge representation, where learned “rules” can be reused in different scenarios, can be a possible (strong) solution to the training-testing distribution mismatch, i.e., to the current need to populate a training dataset with all the possible combinations of events which can be possible encountered at testing time.

Proposed research activity -- (max 10 rows)

The goal of this doctoral project is to explore causal reasoning and modular knowledge representation in the specific field of action understanding from videos. This differs from “plain” action classification in that it involves understanding the temporal dynamics of the actions, their underlying cause-effect relations, and it involves an inference-based reasoning modality which is uncommon in current deep networks.  Human action understanding is chosen as the test bed of causal reasoning because of the inherent, rich causal behaviour behind the human actions. Generally speaking, we will investigate causal reasoning and modular knowledge representation in Deep Learning, which are most likely shortly going to became ones of the next hottest topics in AI.
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