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Program Overview

Deep Learning Networks (DLNs), also known as Deep Neural Networks (DNNs), serve as fundamental components within Deep
Learning modules applied to image classification, machine translation, audio comprehension, speech synthesis, and various other
machine learning tasks. Foundation models, such as BERT and GPT, are pre-trained on massive datasets of Deep Neural Network
architectures. The availability of pre-trained Foundation Models has led to significant advancements in various tasks. During this
course, students will acquire an understanding of critical concepts, optimization techniques for neural network models, and various
architectures tailored for different data types, such as images or sequences. This module serves as a stepping stone for further in-
depth study and learning.

Highlights

- Case studies and practical application challenges on Deep Neural Networks and Foundation Models, while students explore the
integration of vision and language in multimodal models, which combine the power of computer vision and Natural Language
Processing, such as OpenAl CLIP

- Personalized learning accommodating students with varying levels of expertise and interests

- Introduction of the latest deep learning research and trends, including cutting-edge technologies and best practices, to ensure
students' knowledge remains up-to-date

- Receive firsthand guidance from industry experts on establishing an exclusive company specializing in Machine Learning, share
experiences, or provide industry insights
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Academic Syllabus

Introduction to Deep Learning and Deep Neural Networks
. Simple classifiers

« The deep model loss function

« Deep model training fundamentals
Deep Learning Mapping & Training

« Deep Learning Lifecycle

« Mapping Deep Learning

« Advanced Training

CNNs & RNNs

« The Convolutional Neural Networks
« The training of deep models

Tutorial / Labs

Deep Learning Efficiency

. Deep Learning Resource Characterization

« Algorithm-end resource management strategies
. Systems-end resource management strategies
Distributed Learning

« The case for distributed training

. The fundamentals of distributed training

« Distributed learning hardware organization
Transfer Learning and Data Augmentation

. Importance of transfer learning

Fine-tuning pre-trained models

Data augmentation techniques

Case study: applying transfer learning

Students will engage in hands-on lab coding focused on specific topics to gain an understanding of efficient machine-learning
techniques and experience in using software to solve NLP tasks. The course also includes assignments designed to assess
students' comprehension and proficiency in applying the concepts covered in the tutorials.
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Z()#4% Core Faculty Members

Professor Nicolas Lane

Nicolas Lane is a full Professor in the Department of Computer Science and Technology at the University of Cambridge, where he
leads the Cambridge Machine Learning Systems lab (CaMLSys). He is also a Fellow of St. John’s College.

Prior to joining Cambridge, Dr Lane was an Associate Professor at the University of Oxford (2017 to 2020) and a Senior Lecturer at
the University of London (2016 to 2017).

Nicholas also has more than 10 years of experience in industrial research. Alongside his academic position, he was a Director at the
Samsung Al Centre in Cambridge. Previously, he has been a Principal Scientist at Nokia Bell Labs and a Lead Researcher at
Microsoft Research.

Now he is the co-founder and Chief Scientific Officer of Flower Labs, a venture-backed Al company (YCW23) behind the Flower
federated learning framework. Flower Labs seeks to enable a collaborative, open, and distributed Al future.

Filip Svoboda

Filip Svoboda is a research assistant in the Department of Computer Science and Technology at the University of Cambridge where
he works on empowering Federated Learning through model compression and acceleration. He is also a co-founder and the director
of the Cambridge Neural Group.

Prior to joining Cambridge, he worked on Deep Learning Efficiency at the Oxford Machine Learning Systems Lab and the
Autonomous, Intelligent Machines and Systems Centre of the University of Oxford.
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The Centre for Computing
History is much more than a
museum. Based in Cambridge,
it hosts hands-on exhibitions,
educational workshops and a
wide range of activities and
events. Most importantly, it
makes the history of

computing relevant and fun for

all ages!

Cambridge Museum of Computers and Gaming
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