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Topic: Arrival in Cambridge University
Detail: Students are welcomed
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Topic: Introduction to Al and Deep Learning

Detail: History of Al/DL; Fundamental forces behind Al/DL; Basic structure
of DL; Fundamentals of training DNNs

Practical: Jupyter notebook

Project: Form groups for the group projects
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Topic: Training and Mapping NNs

Detail: Mapping NNs onto hardware; Training tricks and tips needed to
keep convergence stable

Practical: Jupyter notebook

Project: Choose group project topic, sketch out intended approach
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Topic: Inductive bias in DNNs (vision and sequence processing)

Detail: Fundamentals of CNNs; Fundamentals of RNNs; advanced
architectures

Practical: Jupyter notebook

Project: Start work on the group project

TR IRFERRE M 2% B E g w2 RSP 515 B AR B

TEANA S IR g L a4 IR e
SEH: Jupyter il A

WUH - T %

2 Hi16 H

Campus tour and office hours

Each group meets with prof. L to discuss their project plan and
intended implementation

Project: Take feedback on-board; prepare for the weekend sprint
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Self-paced work on the group project
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Social Activities
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Topic: Topical lecture and office hours

Detail: Each group meets with prof. L to discuss their project progress.
Project: Course-correct if needed. Begin project evaluation and
presentation
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Topic: Deep Learning efficiency

Detail: Resource characterization; algorithm- and hardware-side
approaches to efficiency boosting

Project: Finish project evaluation
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Topic: Distributed Learning

Detail: Fundamentals and practice of distributed learning; system
organization; aggregation strategies; Federated Learning
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Topic: Mock symposium detail

Detail: Students will take part in a simulated scientific symposium. Each
group will serve in turn in three roles. They will present their own project,
will critique the project of another team, and will weigh the relative
performance of a presenter opponent pair
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Topic: Exam Day
Detail: Students take their at-home self-paced open-book exam
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Artificial Intelligence and Deep Learning

Course overview and mark breakdown

Lecture 1 (free, week 0) | Lecture 1 will introduce background material that explains what made
Deep Leaming the juggernaut it is today and the forces that are likely to
shape its evolution in the future.

5%

Lecture X [week 1) Lecture 2 will introduce the core building blocks that power deep models.
Traditional architectures, conwolutional and recurrent networks, will be
covered. Applications in vision and natural language processing will be
discussed and code examples will be presented.

B2%

Lecture 3 (week 2) Lecture 3 will introduce the advanced building blocksthat powermodern
deep models. Residual connections, depth wise separability, channel
shuffle, and attention will be covered. Applications in vision and natural
language processing will be discussed and code examples presented.
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Lecture 4 (week 3) Lecture 4 will examine the art of training deep neural networks. Firsta
solid understanding of deep learning parameter learning will be derived
from core statistical concepts. Then a step-by-step guide to successfully

trzining a deep model will be built ontop of this foundation.
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Lecture 5 (week 4) Lecture 5 will explore the fundamentals of deep learning computational
resource management. The chief impediment to further deep learning
adoption is its dependence on expensive large-scale compute. This
lecture will tacke this dependence both from the vantage point of
computer systems as well as the algorithms themselves.
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Lecture & (week 5) Lecture & will take a deep dive into the hottest topics in the bleeding-
edge deep learning literature. The most exciting and influential deep
learning papers will be presented, and their methods will be analysed in
detail. The students will leam howto critically assess and learn from the
best of the best papers. in Deep Learning.
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Lecture 7 (week 6) Lecture 7 will be structured as a student-led reading group. The students
will be given the opportunity to put the knowledge they leamed over the
preceding 5 weeks to test and practice their academic communication,
presentation, and research ewvaluation skills by delivering concise
summaries of the most important papers in deep leaming

94%

Final Grade
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