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Course Outline:
1. Introduction to Retrieval-Augmented Generation:
o  Definition and core components of RAG systems.
o How RAG differs from traditional generation models.

o Overview of real-world applications for RAG in information retrieval and Al-driven
content generation.

2. Understanding Retrieval Systems:
o  Key principles behind retrieval models (BM25, dense retrieval with transformers).
o  Techniques for integrating external knowledge sources into retrieval systems.

o Hands-on Activity 1: Implementing a basic retrieval system using text-based
queries.

3. Generation Models and Integration with Retrieval:
o Overview of generation models (e.g., GPT, T5) and their application in Al.
o Strategies for combining retrieval and generation to improve task performance.

o Hands-on Activity 2: Building a simple RAG system to generate contextually relevant
responses from retrieved data.
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4, Training and Fine-Tuning RAG Systems:
o How to fine-tune retrieval and generation models for specific use cases.
o Optimizing RAG systems for efficiency and accuracy.

o Hands-on Activity 3: Fine-tuning a RAG model for a specific task (e.g., answering
user questions from a custom knowledge base).

5. Case Studies: RAG in Real-World Applications:

o  Online Trust & Safety: Using RAG for misinformation detection or flagging
inappropriate content.

o Hands-on Activity 4: Applying a RAG system to a case study, such as retrieving and
generating responses for online content moderation.

6. Evaluation and Future Trends:
o  Evaluation metrics for RAG systems (precision, recall, fluency).
o  The future of retrieval-augmented systems in various Al applications.

o  Ethical considerations in using RAG for tasks involving sensitive information
retrieval

Pre-requisite:
3 Basic Understanding of Machine Learning and Deep Learning: Familiarity with transformers,
language models, and information retrieval techniques.

3 Knowledge of Natural Language Processing (NLP): Experience with text-based language models and
search algorithms.

*  Programming Skills: Proficiency in Python, and experience with deep learning frameworks such as
PyTorch or TensorFlow
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