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Course Description

This course covers fundamental concepts, techniques, and algorithms in

modern generative Al,

including variational autoencoders, generative

adversarial networks, diffusion models, transformers, and large language

models.

Students  will

engage with homework and programming

assignments to develop relevant coding skills, with learning evaluated
through mid-term and final exams.
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Course Objectives

This course provides an overview of key concepts, techniques,
algorithms in modern generative Al.

and

The course will give the student the ideas and intuition behind modern

generative Al methods.

The course may also cover techniques and applications of generative

Al, including multimodal approaches,
text-to-image generation.
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Basic Learning Outcomes
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Ablllty to integrate knowledge and technologies of computer science and

information engineering.
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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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Ability of analytical thinking, creative research planning, and innovative
development.
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# ¥ #® R % Teaching Schedule & Content

¥ & week N % (Subject/Topics ) # :x Remarks
1 Course introduction
2 Generative Modeling
3 Deep Learning
4 Variational Autoencoders
5 National Day (Holiday) No Lecture
6 Generative Adversarial Networks
7 Advanced GANSs
8 Diffusion Models
9 g ¢ & 3% Midterm Exam
10 Transformers
11 Introduction to Large Language Models
12 Prompt Engineering
13 Fine-Tuning Large Language Models
14 Embedding LLMs within Your Applications
15 Multimodal Models
16 Multimodal Models
17 # % ¥ 1% Final Exam
18 Alternative curriculum
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Textbook & Other References (Title, Author, Publisher, Agents, Remarks, etc.)
® David Foster, "Generative Deep Learning_ Teaching Machines To Paint, Write, Compose, and Play,"

Second edition, O'Reilly Media, 2023
® Valentina Alto, "Building LLM Powered Applications: Create intelligent apps and agents with large
language models," Packt Publishing Ltd, 2024.

® James Phoenix and Mike Taylor, "Prompt Engineering for Generative Al: Future-Proof Inputs for Reliable

Al Outputs at Scale," O’Reilly Media, Inc., 2024.
® Zhang, Aston and Lipton, Zachary C. and Li, Mu and Smola, Alexander J., "Dive into Deep Learning,"
Cambridge University Press, 2023.
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https://elearn4.ndhu.edu.tw/moodle/

