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The development of powerful models such as ChatGPT and speech recognition has meant Al now exhibits
more human-like intelligence. However, machines also need to take into account multiple types of data,
known as modalities. In this course, students will gain an understanding of important Al models currently
being used in the fields of vision, language and speech. We then discuss how we can take two or more of
these fields and combine them to create multimodal models. There will also be the opportunity to practically
test these Al models and understand where they work and what needs to be improved. Accompanying the
lectures in this course will be code in Python so students can try implementing these models for themselves.
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Students will gain a broad understanding of state-of-the art multimodal models and the techniques which are
used to create intelligent systems. They will also learn to approach problems multimodally to improve model
performance.
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1. Introduction to multimodality (1 week)

We introduce the concept of modalities. What is a modality? How are modalities used in modern Al1? We
introduce some common multimodal tasks and describe how the course will teach students how Al can
achieve these tasks.

2. Vision (3 weeks)

Students will first learn the basic modeling process, using image recognition as an example. We then
introduce a foundational machine learning model, the neural network, and explain why this has become the
basisfor amost all modern Al. We show how the field of computer vision has built on this model through the
convolutional neural network (CNN).

3. Language and audio (2 weeks)

Language and audio are two other modalities which have made a huge impact on modern Al. In these lectures
we show how the neural network can be adapted to accommodate these modalities by introducing the
recurrent neural network (RNN) and related models.

4. Transformers and attention (1 week)
Transformers are the foundation of large language models such as ChatGPT. In this lecture we will describe
the important concept of attention and the transformer architecture which has revolutionized Al.

5. Advanced architectures and techniques (1 week)
In this lecture we take a special ook at how neural network-based architectures can be extended to
accomplish many different tasks through the use of techniques such as fine-tuning. We will also discuss latent
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spaces, which are necessary for understanding multimodal models.

6. Multimodal techniques (4 weeks)

We now look at models which combine different modalities, known as multimodal models. For these
lectures we take an in-depth [ook at topics related to these multimodal models and take a specific focus on
combining vision and language. These architectures have alowed modern Al to achieve tasks such as
describing and answering questions about an image. Generative Al models will be introduced during these
lectures. Students will also have the opportunity to try out multimodal LLMs on their own computers.

7. Other applications (2 weeks)
Applications related to multimodality will be described, including conversation and multimodal interfaces.

8. Fina exam

9. Feedback
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Grades will be equally split (33% each) between attendance and participation, an assignment and a final exam.
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Students should aim to review course content through resources and code provided during the course on LMS.
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