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This research is an attempt to promote deeper understanding of videos. It mainly focuses on feature
representations for visual and language elements, and carries the research in three aspects based on
two different tasks.

First, it focuses on video question answering task, which aims at answering questions about a video.
Currently, most work focuses on image-based question answering, and less attention has been paid to
answering questions about videos. However, video question answering presents some unique challenges
that are worth studying: It not only requires modelling a sequence of visual features over time, but
also needs to reason about associated subtitles. Hence, BERT, a sequential modelling technique based on
Transformers, is used to encode the complex semantics from video clips. The proposed model jointly
captures the visual and language information of a video scene by encoding not only the subtitles but
also a sequence of visual concepts with pre-trained BERT model. In the experiments, the performance of
the proposed model is studied by taking different input arrangements, showing outstanding improvements
when compared against previous work on two video question answering datasets: TVQA and Pororo.

Then, a deeper study about Transformers is carried. Transformer is a novel architecture that aims at
solving sequence—to—sequence tasks while handling long—range dependencies. It relies on self-attention
to compute representations of the input and output without using RNNs. In recent years, many kinds of
Transformers have been proposed and used extensively. They have been reported to outperform RNNs in
several natural language processing tasks. Before carrying on this study, it is not clear which
Transformer performs the best in video question answering task, and why it performs the best. With the
aim of understanding Transformer better, the visual semantics and the subtitles are encoded with four
commonly applied Transformers: BERT, XLNet, RoBERTa, and ALBERT. It is found that the accuracy is
different when different Transformers are adopted on the same dataset, and the reason behind such
differences is related to the different pre—training settings in different Transformers

Finally, this research focuses on multi-modal humor prediction task. Humor provokes laughter and
provides amusement, and can be induced by signals in the visual, linguistic, and vocal modalities.
Previous methods mainly predict humor in the sentence level and with single modality, which often
ignore humor caused by, for example, actions. In this work, a dataset for multi-modal humor prediction
is proposed based on the famous sitcom the Big Bang Theory. Next, a method is introduced to find
temporal segments that involve humor in videos. This method adopts a sliding window to divide the
video, and model the visual modality described by pose and facial features, along with the linguistic
modality given as subtitles to predict humor. Experimental results show that our method helps improve
the performance of humor prediction.
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