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ﬁ\troduction & Challenges

~

Algorithm 1 Our proposed algorithm for video distillation

§@.\ Dataset distillation: The goal
 Condense a large-scale real dataset into a significantly smaller synthetic dataset.
* Achieve comparable performance to the original large dataset.

@ Challenges:

« Significantly reduce the data volume and computation cost.

* Handling temporal information in videos.

Diffusion Model Utilization:

Generate diverse synthetic video data only once and store them.

\-\T rain a class-conditional diffusion model.

Ablation Study

~

* Dataset Scope: Whole UCF101 dataset, includes low-performing classes.

e Clustering methods: Random, MAE-Score, CSTA, DM-MMD.
« Classifiers: C3D and SwinTransformer.
* Loss functions in VST-UNet: CE, Div, and Rep losses.
K- Computational Efficiency: The computation times are reduced.
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end for
. for class c do
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end for
Train classifiers on the selected synthetic videos S.

/@ Conclusion \

1. Two video selection strateqgies:
* VST-UNet and TAC-DT.

2. Significantly improvement:
\ » Test accuracy and computational efficiency.

GPU VPC UCFI01 MmUCF HMDB51 Kinetics400 SSv2
o Time 4 — — — ~ 3 days ~ 7 days ~ 6 days
. — - - - 500k M IM
VST-UNet 1 35h I.5h 2.5h 20 h 16 h
. TAC-DT 1 2o:h Il h 1.5h 17h 14.8 h
Distill
VST-UNet 5 11.5h 6 h 6 h 67 h 33.5h
TAC-DT 5 7 h 254 27 h 38 h 235 h
Datasets MiniUCF HMDB51 Kinetics400(top?) SSv2(topS)
VPC | 5 | 5 | 5 | 0
Full real 60.14+0.95 36.24+0.83 34.61+0.5 29.040.6
Full syn (100) 56.221+0.44 31.0540.30 - 14.56+0.15
DM [25, 30] 15.5+1.1 25.110.2 b.11+0.2 8.0£0.2 6.34+0.0 9.1£0.9 3.6£0.0 4.14+0.0
MTT [1, 25] 19.040.1 28.440.7 6.6£0.5 8.4+0.6 38102 9.1£0.3 3.9+0.1 8.3 0.3
FRePo [25, 34] 20.310.5 71,7 7:210.8 9.610.7 - - - -
DM+VD [25] 17.5+0.1 20.2+04 6.0+0.4 8.210.1 6.3:+:0.2 7.0£0.1 4.010.1 3.8+0.1
MTT+VD [25] 23.31+0.6 28.3+0.0 6.5-:0.1 8.940.6 0.3-1:0.1 | W o R | W 8.31+0.2
FRePo+VD [25] 220110 Sl 207 8.6£0.5 10.3+0.6 - - - -
VST-UNet (OUI'S) 26.28+1.07 41.81+0.99 13.5940.33 18.05£0.75 6.67+0.11 11.82+0.10 5.25+0.16 8.2240.14
TAC-DT (ours) 25.20+0.41 41.47+0.32 13.82+0.33 19.62+0.28 6.50+0.19 11.72+0.35 5.54+0.19 8.06+0.17
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