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The Big Picture
I Overview of GenAI

I Text to Image generation
models

I Prompt Engineering

I Finetuning of a Generative
Model

I Generated Image-Prompt
alignment score

Takeaway from the Lecture

1. Should be able to run a text-to-image model

2. Prompt Engineering (designing a better prompt)

3. Score: generated image alignment with the prompt

Source: Image generated locally using the StableDiffusionPipeline from Huggingface.

ECE 473: Intro. to Artificial Intelligence, Purdue University 2 / 19



Introduction to genAI

What is genAI?

Generative Artificial Intelligence (genAI) refers to a set of AI
techniques that focus on generating new content rather than just
analyzing or classifying existing data. It encompasses various
modalities including:

I Image Generation:

I Realistic image generation
I Art generation

I Text Generation:

I Language translation
I Summarization

I Multimodal Generation:

I Image captioning
I Visual storytelling

I Video Generation:

I Video synthesis

I Music Generation:

I Melody generation
I Music composition
I Lyrics generation
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Introduction to Text to Image Generation

What is it?
Text to Image Generation is a type of generative AI technique that
aims to generate images based on textual descriptions. This
technique involves training deep neural networks to understand the
semantics of textual input and generate corresponding images that
match the descriptions provided. It has various applications in
fields such as art generation, content creation, and visual
storytelling.

Examples

I Midjourney

I DALL-E 3

I Stable Di�usion

I Imagen

I Muse

I DreamBooth
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Stable Diffusion

What is Stable Diffusion?
Stable Diffusion is a text-to-image generation model based on a
type of diffusion model called a latent diffusion model. It is trained
to remove noise from images in an iterative process.

Source
Stable Diffusion: Rombach, Robin, Andreas Blattmann, Dominik Lorenz, Patrick Esser, and Björn Ommer.
”High-resolution image synthesis with latent diffusion models.” In Proceedings of the IEEE/CVF conference on
computer vision and pattern recognition, pp. 10684-10695. 2022.
DDPM Paper: Ho, Jonathan, Ajay Jain, and Pieter Abbeel. ”Denoising diffusion probabilistic models.” Advances
in neural information processing systems 33 (2020): 6840-6851.
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Text to Image Generation Demo
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Text to Text generation - ChatGPT: Conversational AI
Model

Overview of ChatGPT
Large-scale language model developed by OpenAI for generating
human-like responses in conversational settings.

Examples and Use Cases

I Well, we all know ;)
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Prompt Engineering: Definition

Definition
Prompt engineering involves crafting specialized prompts or
instructions to guide AI models in generating desired outputs.
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Prompt Engineering: Example

Example: AI Chatbots

I User Input: ”Where to purchase a shirt.”

I Engineered Prompt:
”You are a sales assistant for a clothing company. A user,
based in Alabama, United States, is asking you where to
purchase a shirt. Respond with the three nearest store
locations that currently stock a shirt.”

I Result: Test it out on a prompt enhanced by ChatGPT and
use for Image Generation.

Source: AWS. ”What is Prompt Engineering?” Retrieved from:
https://aws.amazon.com/what-is/prompt-engineering/
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Prompt: “Elephant”

ECE 473: Intro. to Artificial Intelligence, Purdue University 10 / 19



Prompt: “realistic image of an elephant”
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ChatGPT engineered prompt
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Figure: Using ChatGPT generated prompt
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Comparison
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Finetuning a LLM

Why?
Fine-tuning involves re�ning the parameters of a pre-trained large
language model to suit a particular task or domain. While
pre-trained language models such as GPT boast extensive language
understanding, they may lack specialization in speci�c domains.
Fine-tuning addresses this gap by enabling the model to learn from
domain-speci�c data, enhancing its accuracy and e�ectiveness for
targeted applications.
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DPOK: Reinforcement Learning for Fine-tuning
Text-to-Image Di�usion Models

Source
Fan, Ying, Olivia Watkins, Yuqing Du, Hao Liu, Moonkyung Ryu, Craig Boutilier, Pieter Abbeel, Mohammad
Ghavamzadeh, Kangwook Lee, and Kimin Lee. "Reinforcement learning for �ne-tuning text-to-image di�usion
models." Advances in Neural Information Processing Systems 36 (2024).

ECE 473: Intro. to Arti�cial Intelligence, Purdue University 16 / 19



DPOK: Reinforcement Learning for Fine-tuning
Text-to-Image Di�usion Models

Source
Fan, Ying, Olivia Watkins, Yuqing Du, Hao Liu, Moonkyung Ryu, Craig Boutilier, Pieter Abbeel, Mohammad
Ghavamzadeh, Kangwook Lee, and Kimin Lee. "Reinforcement learning for �ne-tuning text-to-image di�usion
models." Advances in Neural Information Processing Systems 36 (2024).

ECE 473: Intro. to Arti�cial Intelligence, Purdue University 17 / 19



What is ImageReward?

Demo
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Resources

I https:

//github.com/Dipeshtamboli/Simple-GenAI-Notebooks

I Stable Diffusion: High-resolution image synthesis with latent
diffusion models.

I DDPM Paper: Denoising diffusion probabilistic models.

I Reinforcement learning for fine-tuning text-to-image diffusion
models.

I AWS. ”What is Prompt Engineering?” Retrieved from:
https:

//aws.amazon.com/what-is/prompt-engineering/

I Online Image Text-to-Image https:
//deepai.org/machine-learning-model/text2img

I https://generativeai.net

I https://www.techopedia.com/definition/34633/

generative-ai

ECE 473: Intro. to Artificial Intelligence, Purdue University 19 / 19

https://github.com/Dipeshtamboli/Simple-GenAI-Notebooks
https://github.com/Dipeshtamboli/Simple-GenAI-Notebooks
https://aws.amazon.com/what-is/prompt-engineering/
https://aws.amazon.com/what-is/prompt-engineering/
https://deepai.org/machine-learning-model/text2img
https://deepai.org/machine-learning-model/text2img
https://generativeai.net
https://www.techopedia.com/definition/34633/generative-ai
https://www.techopedia.com/definition/34633/generative-ai

