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1、 Annie Qu（加州大学圣塔芭芭拉分校）(7.14)
Title: Deep Learning and Large Language Models 
Abstract：This short course is designed for participants who are new to machine learning and are interested in gaining a foundational understanding of deep learning and large language models (LLMs). The course introduces the core concepts underlying modern deep learning architectures and transformer-based language models, as well as their successful applications across a wide range of domains. The course is intended for individuals who would like to become familiar with the key ideas behind deep neural networks, transformer models, and computational approaches for text analysis. It is particularly suitable for those who are interested in exploring how deep learning and large language models may be useful for their research, professional work, or career development.
This 6-hour short course will provide an overview of major deep learning methods and text mining techniques. Topics include deep neural networks, computational algorithms for learning, document representation methods, large language models based on transformer architectures, GPT models, and selected applications of deep learning and LLMs.
Outline：The course does not require any prior knowledge on deep learning and language models. The following topics will be covered
1. Deep Learning
(i) Overview
· Introduction to machine learning and deep learning
· Historical development and key ideas
(ii) Supervised Learning
· Deep feedforward neural networks
· Convolutional neural networks (CNN)
(iii) Unsupervised Learning
· Boltzmann machines and variational autoencoders
· Generative adversarial networks (GAN)
· Recurrent neural networks (RNN) and long short-term memory (LSTM)
(iv) Connections Between Deep Learning and Statistical Models
2. Text Mining and Large Language Models
(v) Overview
· Introduction to text mining and natural language processing
(vi) Document Representations
· Bag-of-words models and N-grams
· WordNet and lexical resources
(vii) Language Models
· Language model estimation and evaluation
· Word2Vec and word embeddings
(viii) Large Language Models
· Attention mechanisms and transformer architecture
· BERT and GPT models

二、黄坚（香港理工大学）(7.15)
Title: Generative Learning: An Introduction
Abstract：This short course introduces core deep learning theory and modern generative models. It covers foundational principles, practical algorithms, and applied case studies that demonstrate how generative methods support inference, prediction, and data augmentation. The course is structured into the following components:
1) Deep Neural Networks for High-Dimensional Function Approximation: Discuss how deep neural networks can be utilized to approximate high-dimensional functions within nonparametric statistical models. This section lays the groundwork for understanding the power of neural networks in addressing complex statistical modeling challenges
2) Generative Models: Explore generative learning approaches for modeling probability and conditional distributions. This includes generative adversarial networks (GANs) and process-based models such as diffusion models and continuous normalizing flows. These methods have demonstrated remarkable success in generating realistic data samples and understanding underlying data distributions.
3) Leveraging Large Models for Statistical Analysis: Examine how large models can be harnessed to support statistical analysis. This section will cover techniques for utilizing the extensive capabilities of large models to improve accuracy and efficiency in statistical learning tasks.
Throughout the course, we will use a variety of datasets to illustrate the broad applicability of these methods, such as conditional sample generation, protein sequence analysis, image generation, and synthetic data augmentation.


三、戴晓武（加州大学洛杉矶分校）(7.17)
Title: Multi-Agent LLMs: Reasoning, Alignment, and Evaluation 
Abstract：This short course will introduce the fundamental ideas behind modern LLM systems and their extension to multi-agent frameworks. We begin with the basic architecture of transformer models and the training procedures used to build LLMs. We then discuss techniques for adapting and aligning LLMs with human preferences, including reinforcement learning from human feedback (RLHF) and related alignment approaches. The course also introduces retrieval-augmented generation (RAG), agent architectures, and multi-agent reasoning systems where multiple models coordinate to solve tasks.
The course will further cover methods for evaluating LLM systems, including benchmarks for reasoning and safety, as well as practical considerations such as model efficiency and quantization for deployment. Through conceptual explanations and practical examples, participants will gain an overview of the core technologies underlying modern LLM ecosystems and the emerging paradigm of multi-agent AI systems.
Course Outline：The following topics will be covered:
Transformer Models and Large Language Models
• Attention mechanisms and transformer architecture
• GPT-style autoregressive models
• Pretraining, prompting, and in-context learning

Alignment of Language Models
• Reinforcement learning from human feedback (RLHF)
• Instruction tuning and preference learning
• Safety, bias, and robustness issues

Retrieval-Augmented and Tool-Using LLMs
• Retrieval-augmented generation (RAG)
• Embeddings and vector databases
• LLM interaction with external tools and knowledge

Multi-Agent LLM Systems
• Agent architectures and autonomous workflows
• Multi-agent collaboration, debate, and planning
• Applications of agent-based LLM systems

Evaluation and Efficient Deployment
• Evaluation benchmarks for reasoning and reliability
• Quantization and efficient model inference
• Practical considerations for deploying LLM systems


四、朱裕华（加州大学洛杉矶分校）(7.18)
短课题目：大语言模型与生成式人工智能中的微调
短课摘要：这节暑期短课程将系统介绍大语言模型与现代生成式人工智能系统的微调方法。课程首先回顾强化学习的基本框架与核心算法，以及扩散模型作为当前主流生成模型框架的基本结构与训练机制，帮助学员建立统一的生成与决策视角。随后，课程将讲解强化学习在大语言模型中的应用。我们将从高维序列决策问题的角度出发，阐述如何将强化学习方法用于大语言模型的人类偏好对齐（如基于奖励模型的策略优化），并分析在大规模模型训练中面临的挑战。进一步地，课程将探讨如何将生成模型的微调问题刻画为一个最优控制问题，从而利用强化学习与随机控制的思想对扩散模型进行优化。通过本课程，学员将系统了解强化学习在现代生成模型的微调方法，掌握其背后的数学原理与优化机制。

五、杨宇红（清华大学）(7.19)
Title: Learning with DNN: Robustness and Safety
Abstract：Deep neural networks have been extensively used in data science. In this short course, we will examine several issues on trustworthy DNN modeling and their application. More specifically, we present some recent understanding on the following topics:
1) Model privacy, i.e., how to prevent an AI model in service from being stolen by an attacker. We will examine the tradeoff between the level of model privacy and model utility, and present methods that ensure best model protection while offering satisfactory predictive performance.
2) Dimension-reduction based on DNN modeling. 
3) Robustness of an AI model under an adversarial attack. We focus on future X-attack and learn on optimal adversarial learning methods. In contrast, an overtrained and highly data interpolating DNN is necessarily vulnerable under future X-attack.
4) Optimal nonparametric transfer learning in regression. We provide a general nonparametric understanding on how the info from the source data helps the target learning. In particular, we highlight a synergistic learning phenomenon, i.e., when the source and target data are both used properly, we may obtain an estimator of the target regression function better (in rate of convergence) than the individual rates of convergence. 

6、 沈韡凝（加州大学尔湾分校）(7.21)
Title：LLM’s application in sports analytics 
Abstract: This short course provides a comprehensive introduction to the fundamental concepts, capabilities, and practical applications of LLMs in sports contexts. Participants will explore how modern LLMs and multimodal large language models process and reason about sports information across text, image, and video modalities. The course examines key benchmark datasets that define the current landscape of sports AI research, evaluating LLMs' sports understanding from basic factual knowledge to complex scenario-based reasoning tasks involving rule comprehension, foul detection, and tactical decision-making. Through interactive lectures and case studies, participants will gain insights into current model limitations and learn practical methodologies for fine-tuning LLMs for domain-specific sports applications.  

