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Advanced Machine Learning Principles and Technology
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Course Objectives
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The course will give the students the ideas and intuition behind contemporary machine
learning methods for perception, generation, and inference tasks as well as the
underlying theory of these methods.
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The course will also discuss cutting-edge research in machine learning, such
as self-supervised learning, attention mechanism, adversarial learning and so on.
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Dept.’ s Education Objectives
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Explore academic knowledge, utilize professional skills.
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Exercise analytical thinking, enhance creative problem solving skills.
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Participate in teamwork, strengthen communication skills.
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Basic Learning Outcomes
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A |Ability to integrate knowledge and technologies of computer ®

science and information engineering.
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B |Ability to design and conduct science experiments and to ®
validate hypotheses.
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Ability to design and develop computer software and hardware.
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Ability to design and develop team projects.
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E [Ability of analytical thinking, creative research planning, and
innovative development.
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1. %424 % Course introduction

2. 7R B Y a#kcE LA # Mathematical foundations for Machine Learning
3. w5 Numerical Computation

4, ¥ & ¥ 44 Machine Learning Concepts

5. % 75 ¥ Representation Learning

6. 77 & g 78 22 9" Deep Network Architecture and Training

7.7 %R 5 ¥ o pliv Regularization for Deep Learning

8./ F&E ¥ ek iz Optimization for Training Deep Models

9, &£ A# &) Typical Neural Network Models

10,7237 % ﬁi Attention Mechanisms

11. ##.8 ¥ Adversarial Learning

12. p *\Eﬁ% ¥ Self-supervised Learning
13. #4773 Diffusion Models

14. # + # £ % % Quantum Machine Learning
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Resources Required (e.g. qualifications and expertise, instrument and equipment, etc.)
PR MER BEE FREY REP Y S% - & o Teachers with deep learning teaching and

research experience are preferred.
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Course Requirements and Suggested Teaching Methods
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Students preferably have experience with Python programming. Courses are taught face-
to-face.
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