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1 Purpose & Description

This work shall describe the purpose & structure of the configuration manual. It’s a
guidebook to the installation & usage of the solution artefact associated with my MS
thesis topic on ’'Investigating SOTA Deepfake Detection frameworks in content-driven
multimodal deepfake content’. It describes key stages used in the design of the project,
information on dataset structures, installations, coding-environment setup. It aims to
replicate an end-to-end flow of the project.

2 System Requirements

The section will map the 3-stage project execution with respect to the environment used
and associated system requirements. The project pipeline was executed in three main
stages -

2.1 Scripting & Dataset Analysis

This was the first stage in building the project. The coding was done in the Pycharm IDE
Community Edition IDE [ on a Macbook M1 Pro. The specifications of the Macbook
are as given -

1. Operating System - Sonoma 14.6.1
2. RAM - 16 GB

3. Storage Disk - - 512 GB

4. GPU - ARM M1 processor

2.1.1 Storage requirements

The Mac system uses three datasets for training & testing - (a) DFDC (b) LAV-DF
(c) AVSpeech. The dataset was first downloaded in .mp4 format and the audios were
extracted in .wav format.

e AVSpeech - A combined 25k file-set reqiuring a total of 9.5GB of free space

e DFDC - The combined audio and video files require 7GB of free space, after
sampling

L Available at Pycharm website


https://www.google.com

2.2

LAV-DF (train files) require a combined 6GB of free space after sampling & storing
a combined 30k files. Additionally 500MB is needed to store and sample LAV-DF
test files

Data preprocessing

The second stage consisting of processing audio and video clips, extracting individual
metadata and saving to disk for offline training.

2.2.1 System Requirements

Operating System - Linux 22.04 LT
GPU Stack - 40 GB 8xA100
System Storage - NFS

CPU cores - 124 vCPUs

RA M- 1000GB

Storage Disk - 6TB

2.2.2 Storage requirements

The process involves face detection, clipping and storage of video segments.
The dataset was first downloaded in .mp4 format and the audios were extracted in

wav

format. For audio the process involves reading from the video file metadata &

extracting audio tensors and storing on disk.

2.3

AVSpeech - There are a total of 12,754 video clips used. The audio track is extracted
per video. For video face crops the files are stored in .mp4 format, while for audiothe
extracted log-mel tensors are stored in torch friendly .pt format. The files total 29

GB.

DFDC - There are a total of 1475 training segments saved for each of audio and
video. The audio track is extracted per video. For video face crops the files are
stored in .mp4 format, while for audio the extracted log-mel tensors are stored in
torch friendly .pt format. The files total 1 GB.

LAV-DF (train files + test files) - The same process is repeated for LAV-DF. There
are a total of 39k for train & approximately 4000 segments for test.

Training Environment

The Lambda Labs training instance (link provided in footnote) was used for this stage.
This is a multi-gpu setup utilising 8 A100 GPUs.



2.3.1 System Requirements
e Operating System - Linux 22.04 LT

e GPU Stack - 80 GB 8xA100

System Storage - NFS
e CPU cores - 240 vCPUs
e RA M- 1000GB

Storage Disk - 20TB

2.3.2 Storage requirements

The process involves transferring saved video crops and audio tensors from stage 2 into
the new system for training. T For audio the process involves reading from the video
file metadata & extracting audio tensors and storing on disk. The dataset was first
downloaded in .mp4 format and the audios were extracted in .wav format.

e AVSpeech (Ephrat et al.; 2018)- There are a total of 13 videos with a combined
(audio + video) size of 9.5 GB.

e DFDC (Brian Dolhansky; 2020; |Dolhansky et al.; 2020) - The combined audio and
video files require 7GB of free space, after sampling.

e LAV-DF (Cali et al.; 2023) (train files) require a combined 6GB of free space after
sampling & storing a combined 30k files. Additionally 500MB is needed to store
and sample LAV-DF test files.

2.4 External storage requirements

Alongside the mentioned storage drives, a Google Drive FOOTNOTE storage space of
approximately 50 GB is needed to store the interim files. The files are processed, uploaded
to google drive and downloaded to the Lambda system.

2.5 Additional system requirements

All the stages require an up-to-date installation and connection with Github. The repo
is constantly pushed from the Mac system and pulled into the Lambda systems.

3 Setting up the environment

3.1 Phasel

The PyCharm Community edition was used to code the scripts. This involves official
conda installation for the ARM built from the official website, along with key pytorch,
video decoding and data analysis libraries. A requirement file was generated. The main
repos have been listed.

Key installations -



e Pytorch

e Pandas

e pytorch-lightning
e jupyter-notebook
e matplotlib

e tensorboard

e pyAV

e mmcv; mmaction

[ X J B mac_requirements.yaml

rge )

repo.anaconda. con/pkgs/main

repo.anaconda. com/pkgs/r
dependencies:

_6
$=2025.12.2=hca03da5 @
d.

bod2_0

Figure 1: Mac requirements.yaml file

3.2 Phase 2

The libraries required an upgrade, installation of conda environment using pip3 and the
git commands to download the project repo. Alongwith - the instructions in Phase 1 to
setup the envorinment. The requirements.yaml sample has been showm.



200 B environment_offline_saving.yml
name: thesis
channels:

- defaults

- conda:forge

0m=3.9.1

- bz .0.8

- c-ares=1.34.6

- ca-certificates=2025.12.2
i .18.0

Figure 2: requirements.yml for offline saver

Key installations -

e Pytorch

e pytorch-lightning (latest release)
e tensorboard (for logging)

e pyAV (for video decoding)

e insightface (for face detection)

e mmcv; mmaction (for Swin feature extraction)

3.3 Phase 3

Identical setup to the phase 2. The libraries required an upgrade, installation of conda
environment using pip3 and the git commands to download the project repo. Alongwith
- the instructions in Phase 1 to setup the envorinment. The requirements.yaml sample
has been showm.

Key installations -

Pytorch

lightning (latest release)

tensorboard (for logging)

pyAV (for video decoding)

insightface (for face detection)

e mmcv; mmaction (for Swin feature extraction)

bt



[ X J B requirements_lambda_trainer.yaml

name: thesis
channels:
- defaults

% MDA e
ca—certlflcates 2025 12 2=h06a4308_0
expat=2.7. 7354ed3_4
1d_impl_linux=64
& 7

h166726, _7

5.2.
=15. 2 0=h4751f2c_7
- 1ihnsl=2.0.0=h5eeelsb_0
Lms;q;x;g 15. 2 39759b7_7
- Libstdexx- 0335}“.?

.3
python=3.10. 19
readline=8. 3:

tk=8.6. 15 h54eaaa7 o

Figure 3: offline training requirements.yaml

4 Project Structure
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Figure 4: Project structure on Lambda Al

The images below show the project structure on the Lambda Al cloud service and on the
local Macbook.



Project

core

[ boundary_localisation
) evaluation_systems

[E NPVForensics
[ training_systems
[ unused_old_work
@ _init__py

D data

[ evaluation

v [ main

2 evaluate_finetuner_model.py
2 evaluate_lavdf_model.py
2 _init_py
external
[ images
[2 misc_tests
[ notebooks
[ notebooks_for_preprocessing
> [ pretrained_weights
> Dresults
scripts
[ dataloaders
[ dataset_sampler_for_finetune_offline_saving
[0 feature_extraction
> [JLAV-DF
> [ preprocessing
[3 sanity_checks
> [Dtb_logs
> [ temp_files
[ test_files
train

Project

@ evaluate_finetuner_model.py
2 evaluate_lavdf_model.py
2 _init_py
external
D images
> [ misc_tests
> [3 notebooks
> [3 notebooks_for_preprocessing
[ pretrained_weights
Dresults
scripts
[ dataloaders

> [3J dataset_sampler_for_finetune_offline_saving

ature_extraction
[ LAV-DF
[ preprocessing
[ sanity_checks
v D tb_logs
> [ eval_stage2_dfdc_with_backbone
[3 eval_stage2_dfdc_without_backbone
[ eval_stage2_lavdf_with_backbone
val_stage2_lavdf_ _backbone_with_dfdc
[ eval_stage2_lavdf_without_backbone
> [ eval_stage2_lavdf_without_backbone_with_dfdc
[ preds_stage2_lavdf_with_backbone_with_dfdc
[ stagel_ssl
age2_eval
[ stage2_finetune_dfdc
[0 stage2_finetune_main
[ stage2_finetune_main_no_swin_without_pretrain
[ stage2_finetune_main_swin
age2_finetune_main_swin_dfdc
> [ stage2_finetune_main_swin_dfdc_without
[ stage2_finetune_main_swin_without_pretrain

Figure 6: Mac project structure - II

The project files consist mainly of -

1. core - The storehouse of the core module sripts involved in the architcture - VACL

block, training architecture, system training files, common projection block, BA-
TFD+ model builder.
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. data contains the csv and video files for train and val

pretrained_weights houses the pretrained ba_tfdplus default model from the offi-
cial github CITE.

scripts contains the feature extraction blocks, including swin model builds; The
data preprocessors, the dataloader, the LAV-DF wrapper and various sanity checks

. external houses the LAV-DF CITE and the Video Swin Transformer CITE, and

Swin Transformer official repositories

tb_logs is a directory used for storing the tensorboard logs for the stage 1 and stage
2 models downloaded from the lambda offline saving/trainer systems.

Main execution

This section describes an execution flow and enlists scripts/installations needed. It is
divided into the 3 phases described earlier.

5.1

1.

5.2

Phase 1

Following scripting changes on the Mac system, the changes are pushed to github.
A git instance is prior initialised after cloning the repo using the command
"git clone....” and connecing using authentication tokens

Phase 2

. A lambda instance is created as shown in figure.

Figure 7: Lambda Al system launch

The system is installed with latest packages using ”sudo apt-get..”
A mini-conda version is installed, along with creating new environment and install-
ation of the files cited in the requirements file.

The datapreprocessor file ”offline_trainer_video.py”is executed with the com-
mand as shown to create video file segments, stored in .mp4 format. The is done
by leveraging the 8-GPU setup. The script creates a dataloader type instance to
distrubute the video clip shards to 8 GPUs for seamless and streamlined execution.
It is saved into an offine root with a batch name for reproducibility.



python offline_trainer_video.py \

--video-root proactiveworkfilesystem/
thesis_submission_december_final/thesis_main_files/data/
processed/video_files/AVSpeech/video \

--timestamps-json proactiveworkfilesystem/

thesis_submission_december_final/thesis_main_files/data/
processed/AVSpeech/
AVSpeech_timestamp_json_for_offline_training/
AVSpeech_timestamp_json_for_offline_training.json \
--batch-name avspeech_video_stage1\
--devices 8

Figure 8: offline_trainer_video.py execution script to create video segments

4. The same process is repeated to save audio tensors from offine_audio_trainer.py
file script.

PYTHONPATH="$PWD/thesis_main_files" \
python thesis_main_files/scripts/preprocessing/main/
offline_trainer_audio.py \

--audio-root thesis_main_files/data/processed/audio_files/
AVSpeech/audio \

--offline-root thesis_main_files/scripts/preprocessing/main/data/
processed/AVSpeech/AVSpeech_offline_training_files \

--batch-name qyspeech, video _stagel\
--devices 8

Figure 9: Offline audio trainer script execution

The script is executed with the PWD command to ensure import correctness within
the script environment.

5. The python scripts are executed and the GPUs are monitored to ensure the scripts
are working. The generated video segment clips and audio tensors are downloaded
to the Mac and uploaded to google drive.
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Figure 10: Video preprocessing execution
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Figure 11: Nvidia GPU usage - video preprocessor

5.3 Phase 3

This phase explains an end-to-end example of script usage in training a model.

1. A lambda instance is created as shown in figure.

10



Launch instance

Virginia, USA

Sydney, Australia

Figure 12: Lambda Al system launch

2. The new 80 GB system is re-installed with latest packages using ”sudo apt-get..”
A mini-conda version is installed, along with creating new environment and install-
ation of the files cited in the requirements file.

3. The python script is executed using for stage 1 training with -

cd [lambda/nfs/main-trainer-for-all-models/
thesis_submission_december_final/thesis_main_files

PYTHONPATH="$PWD" \
python train/main/main_trainer_pretrain.py \
--offline-root data/processed/AVSpeech/
AVSpeech_offline_training_files \
--batch-name avspeech_video_stage1\
--batch-size 4\
--devices 8\
--max-epochs 3\
--precision bf16-mixed \
--accumulate-grad-batches 1\
--mem-log-every 200
--enable-energy-tracking
--enable-flops-profile

Figure 13: Python script execution stagel train
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/home/ubuntu/miniconda3/envs/thesis/1ib/python3.10/site-packages/torchvision/io/_video_deprecation wa
rning.py:9: UserWarning: The video decoding and encoding capabilities of torchvision are deprecated £
rom version 0.22 and will be removed in version 0.24. We recommend that you migrate to TorchCodec, wh
ere we'll consolidate the future decoding/encoding capabilities of PyTorch: https://github.com/pytorc
h/torchcodec

warnings.warn(
/home/ubuntu/miniconda3/envs/thesis/1ib/python3.10/site-packages/torchvision/io/_video_deprecation wa
rning.py:9: UserWarning: The video decoding and encoding capabilities of torchvision are deprecated £
rom version 0.22 and will be removed in version 0.24. We recommend that you migrate to TorchCodec, wh
ere we'll consolidate the future decoding/encoding capabilities of PyTorch: https://github.com/pytorc
h/torchcodec

warnings.warn(
/home/ubuntu/miniconda3/envs/thesis/1ib/python3.10/site-packages/torchvision/io/_video_deprecation wa
rning.py:9: UserWarning: The video decoding and encoding capabilities of torchvision are deprecated £
rom version 0.22 and will be removed in version 0.24. We recommend that you migrate to TorchCodec, wh
ere we'll consolidate the future decoding/encoding capabilities of PyTorch: https://github.com/pytorc
h/torchcodec

warnings.warn(
/home/ubuntu/miniconda3/envs/thesis/1ib/python3.10/site-packages/torchvision/io/_video_deprecation wa
rning.py:9: UserWarning: The video decoding and encoding capabilities of torchvision are deprecated £
rom version 0.22 and will be removed in version 0.24. We recommend that you migrate to TorchCodec, wh
ere we'll consolidate the future decoding/encoding capabilities of PyTorch: https://github.com/pytorc
h/torchcodec

warnings.warn(
/home/ubuntu/miniconda3/envs/thesis/1ib/python3.10/site-packages/torchvision/io/_video_deprecation wa
rning.py:9: UserWarning: The video decoding and encoding capabilities of torchvision are deprecated £
rom version 0.22 and will be removed in version 0.24. We recommend that you migrate to TorchCodec, wh
ere we'll consolidate the future decoding/encoding capabilities of PyTorch: https://github.com/pytorc
h/torchcodec

warnings.warn(
Epoch 1: 4%| | 51/1183 [00:11<04:14, 4.44it/s, v_num=3, train/loss_step=1.7e+d, val/loss_step=1.29
e+5, val/loss_epoch=2.05e+4, traiEpoch 1: 4%| | 51/1183 [00:11<04:15, 4.43it/s, v_num=3, train/los
s_step=2.21e+4, val/loss_step=1.29e+5, val/loss_epoch=2.05e+4, traEpoch 1: 4%| | 52/1183 [00:11<04:
13, 4.46it/s, v_num=3, train/loss_step=2.2le+d, val/loss_step=1.29e+5, val/loss_epoch=2.05e+d, traEp
och 1:  4%| | 52/1183 [00:11<04:14, 4.44it/s, v_num=3, train/loss_step=1.86e+d, val/loss_step=1.29e
+5, val/loss_epoch=2.05e+d, traEpoch 1: 4%| | 53/1183 [00:11<04:12, 4.47it/s, v_num=3, train/loss_
step=1.86e+4, val/loss_step=1.29e+5, val/loss_epoch=2.05e+4, traEpoch 2: 68%|]| 803/1183 [02:50<01:2
0, 4.72it/s, v_num=3, train/loss_step=1.95e+4, val/loss_step=1.29e+5, val/loss_epoch=2.0le+d, tr

Epoch 2: 68%||| 804/1183 [02:50<01:20, 4.72it/s, v_num=3, train/loss_step=1.95e+4, val/loss_step=1.
Epoch 2: 68%||| 804/1183 [02:50<01:20, 4.72it/s, v_num=3, val/loss_step
Epoch 2: 68%||| 805/1183 [02:50<01:20, 4.72it/s, v_num=3, val/loss_step
Epoch 2: 68%|f| 805/1183 [02:50<01:20, 4.72it/s, v_num=3, train/loss_step=1.84e+4, val/loss_step=.
Epoch 2: 68%|f| 806/1183 [02:50<01:19, 4.72it/s, v_num=3, train/loss_step=1.84e+4, val/loss_step:
Epoch 3: 93%|f| 1106/1183 [03:53<00:16, 4.74it/s, v_num=3, train/loss_step=1.83e+4, val/loss_step=1
ubuntu@140-238-197-186: /lambda/nfs/mai i f Il is_submission_c r_f is_main_files

Figure 14: Sample training run

4. The script command is shown for stage 2 command -

PYTHONPATH="$PWD" \
python evaluation/main/evaluate_finetuner_model.py \
--evaluation-root data/processed/LAV_DF/LAV_DF_testing_files/
LAV_DF_testing_files \
--batch-name lavdf_video_test_stage1\

--ckpt tb_logs/stage2_finetune_main_without_swin_dfdc/version_1/
checkpoints/last.ckpt \

--mode validate \

--save-preds-path outputs/dfdc_on_lavdf/
preds_stage2_lavdf_without_backbone_with_dfdc.jsonl

Figure 15: Python script execution stage 2

The script run is shown as below -
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File  Edit

arning)

B ubuntu@159-13-42-95: flai X

View Run Kernel Tabs Settings Help

M ubuntu@169-13-42-95: flaiX  +

/home/ubuntu/miniconda3/envs/thesis/1ib/python3.10/site-packages/torch/functional.py:505: UserWarn
ing: torch.meshgrid: in an upcoming release, it will be required to pass the indexing argument.

(T

riggered internally at /pytorch/aten/src/ATen/native/TensorShape.cpp:4317.)

return _VF.meshgrid(tensors, **kwargs)

[Warning]
ation.
Tutel has
[Warning]
ation.
Tutel has
[Warning]
ation.
Tutel has
[Warning]
ation.
Tutel has
[Warning]
ation.
Tutel has
[Warning]
ation.
Tutel has
[Warning]
ation.
Tutel has

Fused window process have not been installed. Please refer

not been installed. To use Swin-MoE, please install Tutel;
Fused window process have not been installed. Please refer

not been installed. To use Swin-MoE, please install Tutel
Fused window process have not been installed. Please refer

not been installed. To use Swin-MoE, please install Tutel;
Fused window process have not been installed. Please refer

not been installed. To use Swin-MoE, please install Tutel;
Fused window process have not been installed. Please refer

not been installed. To use Swin-MoE, please install Tutel;
Fused window process have not been installed. Please refer

not been installed. To use Swin-MoE, please install Tutel;
Fused window process have not been installed. Please refer

not been installed. To use Swin-MoE, please install Tutel;

# type: ignore[attr-defined]

to get_started.md for install

otherwise, just ignore this.
to get_started.md for install

otherwise, just ignore this.
to get_started.md for install

otherwise, just ignore this.
to get_started.md for install

otherwise, just ignore this.
to get_started.md for install

otherwise, just ignore this.
to get_started.md for install

otherwise, just ignore this.
to get_started.md for install

otherwise, just ignore this.

[main_trainer finetune] ckpt path = tb_logs/stagel_ssl/version_18/checkpoints/last.ckpt
Initializing distributed: GLOBAL RANK: 5, MEMBER: 6/8
[main_trainer finetune] ckpt path = tb_logs/stagel_ssl/version_18/checkpoints/last.ckpt
[main_trainer_finetune] ckpt path = tb_logs/stagel_ssl/version_18/checkpoints/last.ckpt
Initializing distributed: GLOBAL RANK: 1, MEMBER: 2/8
Initializing distributed: GLOBAL RANK: 3, MEMBER: 4/8
[main_trainer_finetune] ckpt path = tb_logs/stagel_ssl/version_18/checkpoints/last.ckpt
Initializing distributed: GLOBAL RANK: 7, MEMBER: 8/8
[main_trainer_finetune] ckpt path = tb_logs/stagel_ssl/version_18/checkpoints/last.ckpt
[main_trainer_finetune] ckpt path = tb_logs/stagel_ssl/version_18/checkpoints/last.ckpt
Initializing distributed: GLOBAL RANK: 6, MEMBER: 7/8
[main_trainer_finetune] ckpt_path = tb_logs/stagel_ssl/version_18/checkpoints/last.ckpt

Initializing distributed: GLOBAL_RANK
Initializing distributed: GLOBAL_RANK:

2, MEMBER: 3/8
4, MEMBER: 5/8

distributed_backend=nccl
All distributed processes registered. Starting with 8 processes

¢ Simple

6. The GPU memory and usage are monitored to ensure maximum utilisation and

efficiency -

2 0 & ubuntu@159-13-42-95: | Ji in-trainer-f

Figure 16: Stage 2 in progress

~finalftl

_: File Edit View Run Kernel Tabs Settings Help <
- B ubuntu@152-69-173-40: /l X = B ubuntu@152-69-173-40: /l X | +

| Fan Temp Perf Puwr:Usage/Cap | Memory-Usage | GPU-Util Compute M.
c) I | | G M.

| 0 NVIDIA A100-SXM4-80GB on | 00000000:07:00.0 Off | 0

| /2 s9C PO 348W / 400W |  23689MiB / 81920MiB | 87% Default
s | | Disabled |

| 1 NVIDIA A100-SXM4-80GB on | 00000000:08:00.0 Off | 0

| n/a 53¢ PO 308W / 400W | 16569MiB / 81920MiB | 93% Default

| | | Disabled |

+ + +

| 2 NVIDIA A100-SXM4-80GB on |  00000000:09:00.0 Off | 4
N |wa sic w0 334w / 400w |  24859MiB / 81920MiB | 89% Default |

| | | Disabled |

+ + + +

| 3 NVIDIA A100-SXM4-80GB on | 00000000:0A:00.0 Off | 0

| /A s4C PO 262W / 400W |  16819MiB / 81920MiB | 96% Default

| | | Disabled |

+ + + +

| 4 NVIDIA A100-SXM4-80GB on | 00000000:0B:00.0 Off | 0

| na 57C 166W / 400W |  17093MiB / 81920MiB | 94% Default

| | | Disabled |

+ + + +

| 5 NVIDIA A100-SXM4-80GB on | 00000000:0C:00.0 Off | 0

| n/a s2¢c PO 286W / 400W |  21163MiB / 81920MiB | 96% Default

| | | Disabled |

| 6 NVIDIA A100-SXM4-80GB on | 00000000:0D:00.0 Off | 0

| n/a sec  ®o 253w / 400w |  18489MiB / 81920MiB | 88% Default

| | | Disabled |

| 7 NVIDIA A100-SXM4-80GB on | 00000000:0E:00.0 Off | 0

| n/a 59c PO 331W / 400w | 16509MiB / 81920MiB | 75% Default

| | | Disabled |

+ + + +

+ +

| Processes:

| ePu eI cI PID Type Process name GPU Memory

| D ID Usage

|

| 0 N/A N/A 26318 C  python 23678MiB

| 1 N/A N/A 26868 C  ...conda3/envs/thesis/bin/python 16558MiB

| 2 N/A N/A 26869 C  ...conda3/envs/thesis/bin/python 24848MiB

| 3 N/A N/A 26870 C  ...conda3/envs/thesis/bin/python 16808MiB

| 4 N/A N/A 26871 C  ...conda3/envs/thesis/bin/python 17082MiB

| 5 N/A N/A 26872 C  ...conda3/envs/thesis/bin/python 21152MiB

| 6 N/A N/A 26873 C  ...conda3/envs/thesis/bin/python 18478MiB

Simple 2 M 0 & ubuntu@152-69-173-40: in-trainer-for-all X i

[N

Figure 17: GPU memory utilisation for the stage
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