Generative AI Engineer – Course  Details
Module 1 — Introduction to Generative AI 
Topics
· Evolution of AI → Deep Learning → Generative AI
· Generative vs Predictive models
· Overview of LLMs, diffusion models, multimodal AI
· Current GenAI ecosystem
Hands-on
· Using OpenAI / HuggingFace models
Outcome
Students understand where GenAI fits in the AI stack.

Module 2 — Python & AI Development Stack 
Topics
· Python refresher
· NumPy & Pandas
· Data pipelines for AI
· Working with Jupyter notebooks
Tools
· Git & GitHub
· Virtual environments
Hands-on
· Load and analyse datasets

Module 3 — Deep Learning Foundations 
Conceptual coverage only
Topics
· Neural networks
· Activation functions
· Loss functions
· Gradient descent
· Backpropagation intuition
Frameworks
· PyTorch overview
Hands-on
· Train a simple neural network

Module 4 — Generative Models (Autoencoders & GANs) 
Topics
· Autoencoders
· Variational Autoencoders
· GAN architecture
· Generator vs Discriminator
· GAN training challenges
Hands-on
· Image generation using GANs
Outcome
Students understand core generative architectures.

Module 5 — Transformers & Large Language Models (5 hours)
Topics
· Transformer architecture
· Attention mechanism
· GPT vs BERT vs T5
· Tokenization
· Embeddings
Tools
· HuggingFace Transformers
Hands-on
· Load and run pretrained LLMs

Module 6 — Prompt Engineering & LLM Applications
Topics
· Prompt engineering techniques
· Few-shot learning
· System prompts
· Chain-of-thought reasoning
Applications
· Chatbots
· Text summarization
· Content generation
Hands-on
· Build an LLM chatbot

Module 7 — Retrieval Augmented Generation (RAG) 
This is VERY important for jobs.
Topics
· Vector embeddings
· Semantic search
· Vector databases
Tools
· FAISS / Pinecone
· LangChain
Hands-on
· Build a document Q&A chatbot
Outcome
Students build enterprise-style GenAI systems.

Module 8 — Generative AI for Images (Diffusion Models) 
Topics
· Diffusion model basics
· Stable Diffusion
· Text-to-image generation
· Image-to-image workflows
Hands-on
· Generate images using prompts

Module 9 — Multimodal AI 
Topics
· CLIP models
· Text-image embeddings
· Cross-modal learning
Hands-on
· Image-text similarity search

Module 10 — Deployment & Production 
Topics
· FastAPI model serving
· Docker basics
· Deploying AI APIs
· Cloud overview (AWS/GCP)
Hands-on
· Deploy an LLM API

Module 11 — Responsible AI 
Topics
· Bias
· Hallucinations
· AI safety
· Ethical AI deployment

Module 12 — Capstone Project (Final) 
Students build one portfolio project:
Options
· RAG chatbot for company documents
· AI resume analyzer
· AI content generator
· Multimodal search engine
· AI research assistant
Deliverables
· GitHub repository
· Working demo
· Project report

Final Skills Students Gain
Students will know how to build:
· LLM chatbots
· RAG pipelines
· Image generation systems
· Multimodal search
· Deployed AI APIs
Tools used
· Python
· PyTorch
· HuggingFace
· LangChain
· FAISS / Pinecone
· FastAPI
· Docker

