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Introduction

These slides constitute a walkthrough of setting up and running selimsef’s

winning model for the DFDC.

I follow the code as it appears in it’s github repo as of July 2022:

• https://github.com/selimsef/dfdc_deepfake_challenge

• Code was downloaded to the /selimsef branch of a local SEI-CMU repo, 

pulled to a specific GPU machine (Cage) and run there. 

Each step involved in running the model are reviewed:

1. Codebase Acquisition

2. Building & Running Docker Image

3. Data Acquisition & Processing

4. EfficientNet Models & Training (in progress)

5. selimsef Public Results

https://github.com/selimsef/dfdc_deepfake_challenge
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1. Codebase Acquistion

The original repo is selimsef/dfdc_deepfake_challenge:

• https://github.com/selimsef/dfdc_deepfake_challenge

It was transferred to our shared local deepfake bitbucket and placed on it’s own branch 

(selimsef):

• https://code.sei.cmu.edu/bitbucket/projects/DCFD/repos/deepfakes/browse/selimsef/d

fdc_deepfake_challenge?at=selimsef

It was pulled to a local machine (Cage) and run there. 

https://github.com/selimsef/dfdc_deepfake_challenge
https://code.sei.cmu.edu/bitbucket/projects/DCFD/repos/deepfakes/browse/selimsef/dfdc_deepfake_challenge?at=selimsef
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2. Building and Running Docker Image –
updating Dockerfile

Two Changes:
1. Updated PyTorch Version from 1.10.0 to 1.12.0
2. Updated timezone
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build.sh script was added to the 

/dfdc_deepfake_challenge directory

build.sh handles building of Dockerfile. 

It has all the proxies necessary to run from any of 

our machines (Cage/Buscemi/Weaving). 

As shown, it will build an image with the name 

‘dfdc_selimsef’ as denoted by the TARGET_TAG 

variable. 

Run at command line as > ./build.sh

2. Building and Running Docker Image – building 
Dockerfile
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2. Building and Running Docker Image – running 
Dockerfile

Run the container with the run_cage.sh script

Note there are two mount points:

• /mnt/z/DataSets/DFDC/videos is a local mountpoint within WSL that is 
connected to the Octoputer via samba. Here are located the dfdc_train_part_XX videos. 

• both /dataset and /workspace are directories within the containers filesystem. 
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2. Building and Running Docker Image – running 
Docker Image

Here’s what happens when it’s run. Filesystem of the container is shown
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3. Data Acquisition

• Data is located here: https://www.kaggle.com/competitions/deepfake-detection-challenge/data
• There are 50 datasets totaling ~ 500 GB, ~ 130K real & fake videos
• Each datasets contains ~2000 videos, a metadata.json file which has labels
• Each video is 10s
• Technical details on the dataset: https://arxiv.org/pdf/2006.07397.pdf

https://www.kaggle.com/competitions/deepfake-detection-challenge/data
https://arxiv.org/pdf/2006.07397.pdf
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3. Data Acquisition

• Data is located here: https://www.kaggle.com/competitions/deepfake-detection-challenge/data
• There are 50 datasets totaling ~ 500 GB, ~ 130K real & fake videos
• Each datasets contains ~2000 videos, a metadata.json file which has labels
• Each video is 10s
• Technical details on the dataset: 

• https://arxiv.org/pdf/2006.07397.pdf

https://www.kaggle.com/competitions/deepfake-detection-challenge/data
https://arxiv.org/pdf/2006.07397.pdf
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3. Data Acquisition

• Kaggle doesn’t make it easy to grab all at once, but there is still a 
way…

1. Make a Kaggle account & login (needed to download any 
amount)

2. Grab your cookies once logged in (cookies.txt worked)
3. Use ‘wget’ and –load-cookies, feed in cookies file, grab link to 

zip file by inspecting html on page
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3. Data Preparation

There are 5 steps involved with preparing the 

videos for training:

1. Extracting bounding boxes from original videos

2. Crop faces from frames

3. Extracting  landmarks

4. Extracting SSIM masks

5. Generate folds

All of these steps are performed sequentially in  

/dfdc_deepfake_challenge/preprocess_data.sh
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3.1 Extract Bounding Boxes

• For all real videos (18657), bounding boxes are generated for 
faces in each frame and stored in json files 

- stored in the container filesystem in /dataset/boxes and 

- Through samba share on a 2nd computer (Octoputer) in 
/srv/local/DataSets/DFDC/videos/boxes)

• Make sure DATA_ROOT=/dataset 

• As you can see, file contains a list of pairs of points, for lower 
left and upper right corners of each box for each frame

• Each video takes about 15s to process through samba share, 
and about 1s if data is local.

• A random sampling of files had approximately 300 bounding 
box coordinates which implies  a sampling of 30 fps (each video 
is 10s).
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3.1 Extract Bounding Boxes - Files & Functions

/preprocessing/detect_original_faces.py

/preprocessing

detect_original_faces.py
def process_videos

utils.py
def get_original_video_paths
def get_original_with_fakes
def get_originals_and_fakes
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3.2 Crop Faces From Frames

The bounding boxes for real videos are used to 

extract crops for real and the fakes made from 

them. 

• In each folder in /datasets/videos, the 

metadata.json file is used to check if there is 

a matching json file in /boxes

• A directory for each video is created, inside 

are the png crops
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3.2 Crop Faces From Frames - Files & Functions

/preprocessing/extract_crops.py

/preprocessing

extract_crops.py
def extract_video
def get_video_paths

main
get_video_paths
extract_video

utils.py
def get_original_video_paths
def get_original_with_fakes
def get_originals_and_fakes
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3.3 Extract Landmarks

This generates landmarks as a numpy binary file (.npy) for each real video 

and places them in the /dataset/landmarks directory

• Landmarks are saved in a numpy binary file with extension .npy

• This process was very fast, took ~ 30 mins. 
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3.3 Extract Landmarks
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3.4 Extract SSIM Masks

Uh oh – this step throws an error
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3.4 Extract SSIM Masks

• We simply need to update function and 
module names in generate_diffs.py. 

• skimage.metrics.structural_simi

larity returns the ‘mean structural 

similarity index over the image’.

• SSIM is a measure that quantifies 

similarity of two images – can be 

computed on RGB or greyscale images
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3.4 Extract SSIM Masks

SSIM masks were extracted for 1965 fake videos using 
the ‘structural_similarity’ function of skimage (see 

previous slide)

Shown are 

• (left) kvfkkcctax/0_0_diff.png

• (right) kvfkkcctax/10_0_diff.png 

• Useful command for listing all non-empty directories:
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3.5 Generate Folds

• A folds.csv file is created in /workspace

• I think ‘label’ denotes 0=real video, 1 = fake 

video

• ‘frame’ is self evident, it is the frame (time step 

in ms) number of the video 

• ‘fold’ denotes a partition of the dataset
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3.6 Example of Processed Data

Taking a closer look at a deepfake, it’s original, it’s crops, and 

masks

1. Play videos, real and fake

2. Draw bounding box on first frame of real and fake video 

example

3. Show crops for real and fake

4. Draw landmarks on real and fake frame

5. Display structural similarity masks
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3.1 Example Real and Fake Videos

/dfdc_train_part_25/hbarvxzmkk.mp4 /dfdc_train_part_25/lonxgrulum.mp4
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3.6.2 Drawing Bounding Boxes – sanity check
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3.6.3 Generating Crops
• Let’s observe the bounding box for the 1st frame of each video and the crops that 

are generated from them

• Crop has more pixels than bounding box:

lonxgrulum.mp4/hbarvxzmkk.mp4
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3.6.4 Landmarks – sanity check

Landmarks generated 

from MTCNN and 

selimsef match

First frame hbarvxzmkk.mp4

MTCNN results from selimsef

Running MTCNN 
separately

Some code from: https://www.kaggle.com/code/timesler/guide-to-mtcnn-in-facenet-pytorch/notebook
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3.6.5 Structural Similarity Masks

Shown are 

• (left) kvfkkcctax/0_0_diff.png

• (right) kvfkkcctax/10_0_diff.png 
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4. Model Training

Which models are used by @selimsef? .. Look in the Dockerfile

https://github.com/rwightman/pytorch-image-models

• There are many, MANY 
models to choose from in this 
repo, many of which are 
current as of July 2022, 

• Rerunning with updated 
models would be a good idea

https://github.com/rwightman/pytorch-image-models
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4. Model Training
• Encountering some errors,

• Debugging is underway 
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4. EfficientNet Architecture

https://ai.googleblog.com/2019/05/efficientnet-improving-accuracy-and.html

https://arxiv.org/pdf/1905.11946.pdf

• First published in 2019 by Tan & Le, researchers at 
Google Research’s Brain Team

• Up until this point, ConvNet’s were scaled in ad-hoc 
ways

• EfficientNet is a ConvNet architecture that allows 
for proportional scaling of all three main NN 
dimensions: width of NN, depth of NN, image 
resolution

https://arxiv.org/pdf/1905.11946.pdf
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4. EfficientNet Scaling Method

https://arxiv.org/pdf/1905.11946.pdf

• What are B5 & B7? How do they relate to B0?
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4. Selimsef Public Results

https://www.kaggle.com/competitions/deepfake-detection-challenge/leaderboard

(Log-loss)
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Thank you!

For any code/questions please contact me at 
cabernaciak@cert.org


