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Introduction - Task 1

Introduction - Task 1

Implement Denoising Diffusion Implicit Models (DDIM) to accelerate the generation process

of pretrained DDPM.

Denoising Diffusion Implicit Models, Song et al., ICLR 2021

https://arxiv.org/abs/2010.02502
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Introduction - Task 1

Introduction - Task 1

Denoising Diffusion Implicit Models, Song et al., ICLR 2021

You need to implement:

● Task 1-1: [2D Swiss Roll] Reverse Process of DDIMs

● Task 1-2: [Image Generation] DDIM Sampling

https://arxiv.org/abs/2010.02502
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TODO - Task 1-1 : DDIM [2D Swiss Roll]

TODO - Task 1-1 : DDIM [2D Swiss Roll]

#TODO1 - implement ddim_p_sample

- 2d_plot_diffusion_todo/ddpm.py

#TODO2 - implement ddim_p_sample_loop

- 2d_plot_diffusion_todo/ddpm.py

#TODO3 - run the evaluation

- 2d_plot_diffusion_todo/ddpm_tutorial.ipynb

Run all cells in 2d_plot_diffusion_todo/ddpm_tutorial.ipynb and generate 2D points via DDIM sampling.
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#Report

1. Complete and Explain of all #TODO code (15pts)

2. Fig of evaluation result (2.5 pts)

3. A screenshot of the Chamfer Distance measured using DDIM (2.5 pts if < 40)

TODO - Task 1-1 : DDIM [2D Swiss Roll]

TODO - Task 1-1 : DDIM [2D Swiss Roll]
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TODO - Task 1-2 : DDIM [Image Generation]

TODO - Task 1-2 : DDIM [Image Generation]

#TODO1 - implement set_inference_timesteps in DDIMScheduler

- image_diffusion_todo/scheduler.py

#TODO2 - implement step in DDIMScheduler

- image_diffusion_todo/scheduler.py

Only implement DDIM with noise predictor, no x0 or mean predictor implementation is required.

#TODO3 - run the sampling

- image_diffusion_todo/sampling.py

● Try different DDIM_STEPS: 10, 20, 50, 100, 1000

● Try different ETA: 0.0, 0.2, 0.5, 1.0

py thon sampling .py - -ck p t _p a th {CKPT} - -s av e _ d i r {SAVE_DIR}

--sample_method ddim --dd im _steps  {DDIM_STEPS} - - e t a  {ETA}
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data

└── afhq

├── eval

├── train

└── val

#TODO4 – evaluate FID

- image_diffusion_todo/dataset.py

- image_diffusion_todo/fid/measure_fid.py

STEP 1: Run py thon datase t .py once to prepare the evaluation data.

This will create the eval directory under data /afhq .

Do NOT forget to run this. Otherwise, you will get incorrect FIDs!

STEP 2: Run the following command to evaluate FID:

py thon f i d /m ea sur e _ f i d .p y d a ta / a fh q / ev a l / {SAMPLE_DIR}

TODO - Task 1-2 : DDIM [Image Generation]

TODO - Task 1-2 : DDIM [Image Generation]
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#Report

1. Complete and Explain of all #TODO code (20pts)

2. Provide a table of evaluation results. (10 pts)

3. Discuss and explain the evaluation results. (10 pts)

FID
S

10 20 50 100 1000

η

0.0 18.24 18.66 21.77 25.55 25.30

0.2 12.40 16.04 13.91 17.35 19.18

0.5 16.35 10.48 8.05 6.81 5.80

1.0 29.18 20.02 9.36 6.27 4.73

TODO - Task 1-2 : DDIM [Image Generation]

TODO - Task 1-2 : DDIM [Image Generation]
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Introduction - Task 2

Introduction - Task 2

LoRA: Low-Rank Adaptation of Large Language Models, Hu et al., ICLR 2022

You need to implement:

● Task 2-1: Train LoRA on a specific style

● Task 2-2: Train DreamBooth with LoRA on a specific identity

https://arxiv.org/abs/2106.09685
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Introduction to Hugging Face and Diffusers

Introduction to 

Hugging Face and Diffusers
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Hugging Face

Hugging Face

An open-source platform that serves as a hub for machine learning applications.
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Diffusers Library

Diffusers Library

e.g. Loading Stable Diffusion from diffusers
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#TODO0

You need access to Hugging Face to proceed with Task 2 :

1. Sign into Hugging Face.

2. Obtain your access token at https://huggingface.co/settings/tokens.

3. From your terminal, log into Hugging Face using 

 and enter your Access Token.

TODO - Task 2: Training Custom LoRA Models

TODO - Task 2: Training Custom LoRA Models

$ hf auth login

https://huggingface.co/settings/tokens
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TODO - Task 2: Training Custom LoRA Models

TODO - Task 2: Training Custom LoRA Models

#TODO0

4. To check the access to Hugging Face, download Stable Diffusion from 

Hugging Face and generate an image with it:
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#TODO1 - train

You can either use an open-source dataset and train with

Or create a custom dataset and train with

TODO - Task 2-1: Train LoRA on a specific style

TODO - Task 2-1: Train LoRA on a specific style

$ sh scripts/train_lora.sh

$ sh scripts/train_lora_custom.sh
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TIP: You can find many open-source LoRA training datasets on Hugging Face.

TODO - Task 2-1: Train LoRA on a specific style
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$ sh scripts/train_dreambooth_lora.sh

TODO - Task 2-2: Train LoRA on a specific identity

#TODO1 - train

Run                                                                      for training.
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TODO - Task 2: Training Custom LoRA Models

TODO - Task 2: Training Custom LoRA Models

#TODO2 - inference

- task2/lora_inference.ipynb
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1. [Task 2-1] Description on the dataset used, including its source. (5 pts)

2. [Task 2-1] Visualization of training and generated images with the corresponding text prompts. (15 pts)

3. [Task 2-2] Description on the dataset used, including its source. (5 pts)

4. [Task 2-2] Visualization of training and generated images with the corresponding text prompts. (15 pts)

#Report

TODO - Task 2: Training Custom LoRA Models

TODO - Task 2: Training Custom LoRA Models
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Submit

Submit

Create and zip a single folder named {ID}_lab2.zip including:

● The PDF file formatted following the guideline

● (Task1) The complete code for Task 1, excluding 

checkpoints and datasets.

● (Task2) Provide the LoRA weight cloud link in a text file.

{ID}_task2-1_lora_weight.txt

{ID}_task2-2_lora_weight.txt

Thank you
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