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Advancing Video Motion Learning

2D Motion: Optical Flow

Woobin Im, Tae-Kyun Kim, Sung-Eui Yoon
[Unsupervised] SImFlow, ECCV 2020

Finalist at Qualcomm Innovation Fellowship Korea (QIFK)

Woobin Im, Sebin Lee, Sung-Eui Yoon

[Semi-supervised] Flow Supervisor, ECCV 2022

3D Motion: Dynamic NeRF

Woobin Im, et al.

B o= KinematicFields, Under Review, 2024
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https://www.qualcomm.com/research/university-relations/innovation-fellowship/finalists

Optical Flow Datasets

2D Motion in video

Optical Flow: Pixel-level motion in consecutive frames

Input video

Learn

' Color wheel

Woobin Im, Sebin Lee, Sung-Eui Yoon, Flow Supervisor, ECCV 2022



2D Motion in video

« Un-/ Semi-supervised Learning (optical flow)

 Woobin Im et al., Unsupervised Learning of Optical Flow with Deep Feature Similarity, ECCV 2020
 Woobin Im et al., Semi-Supervised Learning of Optical Flow by Flow Supervisor, ECCV 2022

— Uncovering 2D motion in a video

Woobin Im, Tae-Kyun Kim, Sung-Eui Yoon

[Unsupervised] SimFlow, ECCV 2020

Finalist at Qualcomm Innovation Fellowship Korea (QIFK)

Woobin Im, Sebin Lee, Sung-Eui Yoon

[Semi-supervised] Flow Supervisor, ECCV 2022



https://www.qualcomm.com/research/university-relations/innovation-fellowship/finalists

3D Motion In video

Kinematic Fields: Physical Field representing motion in 3D space

Kinematic Field

Learn

Monocular 2D Video

—Velocity
— Acceleration

Radiance Field (novel view synthesis), Kinematic Field (3D motion)

Woobin Im et al., “Regularizing Dynamic Radiance Fields with Kinematic Fields”, under review



3D Motion In video

« Dynamic Radiance Fields
 Woobin Im et al., “Regularizing Dynamic Radiance Fields with Kinematic Fields”, under review

— Unsupervised learning 3D motion in a video + Rendering

Woobin Im, et al.

KinematicFields, Under Review, 2024
Work done during NAVER internship




Advancing Video Motion Learning

Un-/Semi-Supervised Learning 2D motion in a video

Woobin Im, Tae-Kyun Kim, Sung-Eui Yoon
[Unsupervised] SImFlow, ECCV 2020

Finalist at Qualcomm Innovation Fellowship Korea (QIFK), 2020

Woobin Im, Sebin Lee, Sung-Eui Yoon

[Semi-supervised] Flow Supervisor, ECCV 2022

Unsupervised learning 3D motion in a video
L Woobin Im, et al.

i KinematicFields, Under Review, 2024
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https://www.qualcomm.com/research/university-relations/innovation-fellowship/finalists

More Things

* Award
* Naver Ph.D Fellowship Award, 2022.
* Finalist at Qualcomm Innovation Fellowship Korea (QIFK), 2020.
» OQutstanding Teaching Assistant Award (321 4)), KAIST, 20109.
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GPU Cluster Service

https://sgvr.kaist.ac.kr/ml-research-environment/

* My role in this project 688 914 ZIiS o 266 90 8264
854336 J966 ] o 91.4
814 o [29 1.8 14.4 8.20 /1] 86.2
0 946 86 J 824
888 87 804J886 728

31 4 8 60 |
* Elastic GPU allocation Jobs (utilization) running on our cluster

— Leader and main developer

* GPU Cluster

« Kubernetes + Docker based

* NFS > 200TB, 10Gbps network

Al 40 A0 2 ol 4l Al 4l 4

Nodes and available GPUs 14

* Provide CLI and Web based tools


https://sgvr.kaist.ac.kr/ml-research-environment/

GPU Cluster Service

https://sgvr.kaist.ac.kr/ml-research-environment/

Specification

Storage: NAS3 submit’ kubernetes
GPUs: 4 x (>24GB)

CPUs: 12 cores Orchestration
RAM: 16GB

App: VGG-Net
training

Create
docker| & allocate

Total GPU count

sgvr-gpu-002

44 38 24 24 Al Al 4l 24 4

g%g—gpu- g%vr gpu- (s)%vr gpu- sgvr-gpu-011 sgvr-gpu-012 sgvr-gpu-013 sgvr-gpu-015 sgvr-gpu-016

sgvr-gpu-017 sgvr-gpu-018 sgvr-gpu-019 sgvr-gpu-020 sgvr-gpu-021 sgvr-gpu-022

ad 24 44 ad 24 4l 2l 4l 4

GPU Cluster (multiple nodes x GPUSs)

sgvr-gpu-
023

sgvr-gpu-024 sgvr-gpu-025
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https://sgvr.kaist.ac.kr/ml-research-environment/

G P U C| uster SerVi ce https://sqvr.kaist.ac.kr/ml-research-environment/
(Monitoring)
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https://sgvr.kaist.ac.kr/ml-research-environment/

GPU 7%=

GPU Cluster Service htps:/isgvr.kaist.ac.kr/ml-research-environment/ m
(Monitoring) ()
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https://sgvr.kaist.ac.kr/ml-research-environment/

G - U C| uster SerVi ce https://sgvr.kaist.ac.kr/ml-research-environment/ r&
(Monitoring)

Grafana
Mowitoring
GPU Hour (#GPU x Time) last 3 days
User 1 [ B 1121
1121 GPU hours / 3 days
by one user!

Feat. SIGGRAPH deadline...
Note: we are not Google
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https://sgvr.kaist.ac.kr/ml-research-environment/

User Community (Discord)

https://sgvr.kaist.ac.kr/ml-research-environment/

02/20/2024 12:08 AM

sgvrcluster-support Kubernetes, GPU servers, an... D ‘ * N\ Sea
£ N = 7 - Feeling your pod being slow? Check throttling status at

Ury/auly

python
/usr/lib/xorg/Xorg 1B
python 21338MiB

/usr/lib/xorg/Xorg 9M1B
/usr/bin/gnome-shell 3MiB

This chart displays the throttling rate over time for each pod. A value
of 0.2 for a pod indicates that it undergoes throttling for 20% of its
operational duration.

CPU Throttling Rate

.25

(c 02/19/2024 8:55 PM
Y ESAlH|DH 71 A2t GPU MRt LR3SICHH Debug PodS &5 ELICY.

2l Policys 3€MX| AHE ZhsEiLICE.

m Woojung Son 02/25/2024 1:44 AM
@Woobin Im what a beautiful gpustat!

Every 1.0s: gpustat

02/20/2024 12:15 PM
Will reboot sgvr-gpu-003 due to a hardware issue

Node Status Avail(#GPU) Avail(#CPU) Avail(Gi) nvidia.com/gpu.product

Ready 40 (99%) 945 (100%) NVIDIA-GeForce-RTX-2080-Ti
Ready 16 (55%) 31 (24%) NVIDIA-TITAN-RTX
Ready 20 (70%) 234 (88%) NVIDIA-TITAN-RTX
Ready 20 (97%) 66 (100%) NVIDIA-GeForce-RTX-2080-Ti 02/20/2024 11:37 PM
Ready 4 (13%) 63 (24%) NVIDIA-GeForce-RTX-3090 _
Ready 4 (13%) 63 (24%) NVIDIA-TITAN-RTX 2481 MH ssd1200G A HE|5tASLICH!
Ready 16 (55%) 183 (68%) NVIDIA-GeForce-RTX-3090
Ready 6 (34%) 91 (68 NVIDIA-GeForce-RTX-3090
Ready 10 (34%) 157 (59%) NVIDIA-GeForce-RTX-3090
Ready 5 (16%) 127 (48%) NVIDIA-GeForce-RTX-3090
Ready 23 (80%) 243 (91%) NVIDIA-GeForce-RTX-3090
Ready 23 (80%) 194 (72%) NVIDIA-GeForce-RTX-3090 02/20/2024 11:38 PM
Ready 21 (73%) 78 (29%) NVIDIA-GeForce-RTX-3090-Ti _
sgvr-gpu-021 Ready 1/2 16 (77%) 32 (49% - h
Ready 28 (98%) 269 (100%) NVIDIA-GeForce-RTX-3090-Ti
Ready 16 (55 166 (62%) NVIDIA-GeForce-RTX-3090-Ti
Ready 25 (88 192 (72%) NVIDIA-GeForce-RTX-4090


https://sgvr.kaist.ac.kr/ml-research-environment/

Open-Source Community

https://sgvr.kaist.ac.kr/ml-research-environment/

O yoonlab / sgvr-cluster-files-pod & Q > - ONERYUNN= -

<> Code () Issues 7 Pullrequests (») Actions [f] Projects ) Security |~ Insights 53 Settings

Filters ~

Filters ~ © Labels 9 P Milestones 0 New pull request

X

g9 Clear current search query, filters, ar

v 4 Closed

i+ add download packages
i~ add file packages
i+ Create README.md

f= Add authentication by a zip file.

57 EditPins ~ &> Watch 2 ~ % Fork 0 Yy Star

@ sgvr-cluster-gpu-burn  Private

¥ main - () Go to file <> Code ~ About

No description or website provided.
{9 3 Commits

. iwbn add test code

[ ] add pytorch submodule 3 months ago

Readme

[ .gitmodules add pytorch submodule 3 months ago Activity
j initi Custom properties

[ job_template.yam initial comm M proj
0 stars

[ make_yaml.py initial commit

[ readme.md add test code

[ o T P

> Code

SGVR
Cluster

O yoonlab / kube-utils &

() Issues 3 ‘I Pull requests +) Actions [ Projects () Security |~ Insights & Settings

© Labels 9 2 Milestones 0

Clear current search query, filters, and sorts

i fix leap year error (Issue-#21)
#22 | bn wa erge 3 g

©) podstat error due to leap year bug | help wanted

d 4 da

Error tolerant program ( enhancement

Watch gpustatg! 22 time0| 20|l £2{5|= 28| bug

i+ add 'k’ as a unit (quick-fix) _bug

Related code repos
are open-sourced within our lab!



https://sgvr.kaist.ac.kr/ml-research-environment/

Future Work




Advancing Video Motion Learning

2D Motion: Optical Flow

Woobin Im, Tae-Kyun Kim, Sung-Eui Yoon
[Unsupervised] SImFlow, ECCV 2020

Finalist at Qualcomm Innovation Fellowship Korea (QIFK)

Woobin Im, Sebin Lee, Sung-Eui Yoon

[Semi-supervised] Flow Supervisor, ECCV 2022

I R

=~ =™ KinematicFields, Under Review, 2024

3D Motion: Dynamic NeRF
Woobin Im, et al. +

kubernetes
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https://www.qualcomm.com/research/university-relations/innovation-fellowship/finalists

Wide Research Area through Collaboration

* Metric Learning

 Woobin Im et al., Scale-Varying Triplet Ranking with Classification Loss for Facial Age
Estimation, ACCV 2018

« Sungeun Hong, Woobin Im et al., CBVMR: Content-Based Video-Music Retrieval Using
Soft Intra-Modal Structure Constraint, ICMR 2018

« Abhilasha Nanda, Woobin Im et al., Combined Center Dispersion Loss Function for Deep
Facial Expression Recognition, PRL 2020

« Domain Adaptation

« Sungeun Hong, Woobin Im et al., SSPP-DAN: Deep Domain Adaptation Network for Face
Recognition with Single Sample Per Person, ICIP 2017

« Gwangbeen Park and Woobin Im, Image-text multi-modal representation learning by
adversarial backpropagation,
ArXiv 2016

23



Wide Research Area through Collaboration

 Generative Models

« Jumin Lee, Sebin Lee, Changho Jo, Woobin Im, Ju-hyeong Seon, Sung-eui Yoon,
SemCity: Semantic Scene Generation with Triplane Diffusion, Accepted to CVPR’24

« Changho Jo, Woobin Im, and Sung-Eui Yoon, In-N-Out: Towards Good Initialization for
Inpainting and Outpainting, BMVC 2021

Input GT Baseline In-N-Out

Figure from In-N-Out Figure from SemCity
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Motion-Aware Lifelong Perception Learning

High-Level Understanding

« Research theme
Reasoning, Generating,

Memory.. -  Motion perception in 2D or 3D

2% [ ow-Level data

« Self-supervised learning

Perception _ _
(e.g., un-/semi- supervised)

l Motion Cortex l Visual Cortex
: — |

i Percelve T 4

* Physically-based learning
(e.g., kinematic fields)

World

KAIST SvR
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Future Work

Al Multi-Modal Large Model
+ Motion + 3D




r listening
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