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Problem Background

• The use of very deep 2D CNNs pretrained on ImageNet generate outstanding performance

Whether current video datasets have sufficient data for training very deep 3D CNNs?



Related Work: Network Architecture[1]

[1] https://github.com/kenshohara/3D-ResNets-PyTorch



Experiment

• Datasets

UCF101[1]: 101 action categories, 13320 videos.

HMDB-51[2]: 51 human-action classes, 6766 videos.

Activity-Net[3]:200 human-action classes, 27400 videos.

Kinetics[4]: 400 action classes, 306245 videos.

Sports-1M[5]

YouTube-8M[6]
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Conclusion

• Examined the architectures of various CNNs with 3D kernels on 
current video dataset.

• Kinetics dataset has sufficient data for training deep 3D CNNs 
similar to 2D CNNs on ImageNet.
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Problem Background

• Self-Supervised Learning
Defines an annotation-free pretext task from raw data.
e.g.  Image patches permutation, motion frame ordering, etc.



Conclusion

• Proposed a novel pretext task for 3D CNNs.
• Achieved good performance on video recognition datasets(UCF101, HMDB51). 



Proposed Approach: Space-Time Cubic Puzzles

• Given a randomly permuted sequence of 3D spatio-temporal pieces cropped from a 

video clip, we train a network to predict their original arrangement.

2 x 2 x 1 : spatio dimension

1 x 1 x 4 : temporal dimension



Proposed Approach: Space-Time Cubic Puzzles



Proposed Approach: Space-Time Cubic Puzzles

48 = 4! * 2

3D Resnet-18
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Ablation Study
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