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视频动作分析任务
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⚫ 视频动作识别 [UCF,HMDB,Kinetics]

– 类比于图像分类

– 为下游任务提供基础模型

⚫ 视频动作时空检测 [JHMDB,AVA,MultiSports]

– 针对多人运动场景

– Frame-level detection

– Tube-level detection

⚫ 视频动作时序检测[THUMOS,ActivityNet,FineAction]

– 针对长视频场景

– 检测感兴趣的时间片段

⚫ 其他任务



提纲

⚫ 视频基础模型：结构设计与预训练策略

⚫ 视频动作检测方法：时序与时空检测

⚫ 视频分析数据集: FineAction 和 MultiSports
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时序自适应模块（TAM)
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Zhaoyang Liu et al. , TAM: Temporal Adaptive Module for Video Recognition  in ICCV 2021.

两层次的时序自适应建模方法：局部注意力增强 和 时序动态融合模块



时序自适应模块（TAM)
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Zhaoyang Liu et al. , TAM: Temporal Adaptive Module for Video Recognition  in ICCV, 2021.
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时序差分网络（TDN)
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L. Wang et al. , TDN: Temporal Difference Networks for Efficient Action Recognition in CVPR 2021.

利用时序差分操作显示引导神经网络捕捉视频的高频（运动变化）信息



时序差分网络（TDN)
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L. Wang et al. , TDN: Temporal Difference Networks for Efficient Action Recognition in CVPR 2021.



Vision Transformer（TimeSformer）
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Gedas Bertasius et al., Is Space-Time Attention All You Need for Video Understanding?, in ICML 2021



Vision Transformer（ViViT）
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Anurag Arnab et al., ViViT: A Video Vision Transformer, in ICCV 2021



Vision Transformer（Video Swin）
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Ze Liu et al., Video Swin Transformer, in CVPR 2022



Vision Transformer（MVIT v1）
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Haoqi Fan et al., Multiscale Vision Transformers, in ICCV 2021



Vision Transformer（MVIT v2）
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Yanghao Li et al., MViTv2: Improved Multiscale Vision Transformers for Classification and Detection, in CVPR 2022



UniFormer
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K. Li et al., UniFormer: unified transformer for efficient spatiotemporal representation learning, in ICLR 2022



Video Transformer (VideoMAE v1)
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Z. Tong et al., VideoMAE: Masked Autoencoders are Data-Efficient Learners for Self-Supervised Video Pre-Training, in NeurIPS 2022

Mask方法 预训练策略 预训练数据



Video Transformer (VideoMAE v1)
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Z. Tong et al., VideoMAE: Masked Autoencoders are Data-Efficient Learners for Self-Supervised Video Pre-Training, in NeurIPS 2022

视频数据冗余性



Video Transformer (VideoMAE v1)
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Z. Tong et al., VideoMAE: Masked Autoencoders are Data-Efficient Learners for Self-Supervised Video Pre-Training, in NeurIPS 2022

VideoMAE数据高效性



Video Transformer (VideoMAE v2)
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L. Wang et al., VideoMAE V2: Scaling Video Masked Autoencoders with Dual Masking, in CVPR 2023

Study on dual masking 
and masking ratio

提出了编码器-解码器双掩码策略，提升预训练效率，更好支撑大规模预训练



Performance on Kinetics-400
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ConvMAE
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P Gao et al., ConvMAE: Masked Convolution Meets MaskedAutoencoders, in NeurIPS 2022



Hiera
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C. Ryali et al., Hiera: A Hierarchical Vision Transformer without the Bells-and-Whistles, in ICML 2023



MaskFeat
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C. Wei et al., Masked Feature Prediction for Self-Supervised Visual Pre-Training, in CVPR 2022



MVD
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R. Wang et al., Masked Video Distillation: Rethinking Masked Feature Modeling for Self-supervised Video Representation Learning, in CVPR 2023



提纲

⚫ 视频基础模型：结构设计与预训练策略

⚫ 视频动作检测方法：时序与时空检测

⚫ 视频分析数据集: FineAction 和 MultiSports
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时空动作检测方法归类
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AIA (ECCV2020) WOO (ICCV2021) STMixer (CVPR2023)

ACARN (CVPR2021)

TubeR (CVPR2022)

Two-model
End-to-end

Two-stage

End-to-end

One-stage

MOC (ECCV 2020)

Context RCNN (ECCV 2020)



STMixer
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T. Wu et.al, STMixer: One-stage Sparse Action Detector, in CVPR 2023
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STMixer: Accuracy vs. Complexity
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One-stage method
One-stage method 
with VideoMAE Backbone

Two-stage method

T. Wu et.al, STMixer: One-stage Sparse Action Detector, in CVPR 2023



最新工作1

⚫ Introducing extra modal: LART (CVPR2023)
– Use an offline 3D pose tracker to generate 3D pose tracklets

– The representation of each person in each frames is a combination of pose 
embedding and appearance feature
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Jathushan Rajasegaran et al. On the Benefits of 3D Pose and Tracking for Human Action Recognition. CVPR 2023



最新工作2

⚫ Introducing tracking information: TAAD (WACV2023)

– 3D RoIAlign may fail to capture meaningful spatio-temporal features if the position or 
shape of the actor shows large motion and variability through the frames

– Use an offline tracker to generated actor tracks

– Given the actor tracks, RoIAlign can be performed in each frame (TOI-Align) and the 
features are then aggregated (TFA)
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Setting new SOTA on Multisports dataset with large motion

Gurkirt Singh et al. Spatio-Temporal Action Detection Under Large Motion. WACV 2023



时序动作检测方法归类
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自顶向下

自底向上

稀疏查询



自顶向下：ActionFormer

⚫ ActionFormer: Localizing Moments of Actions with Transformers (ECCV2022)
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稀疏查询：PointTAD

⚫ PointTAD: Multi-Label Temporal Action Detectionwith Learnable Query Points (NeurIPS 2022)

2023/6/12 31



端到端方法：BasicTAD

⚫ BasicTAD: An astounding RGB-Only baseline for temporal action detection, in CVIU 2023.
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端到端方法：BasicTAD
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M. Yang et al., BasicTAD: An astounding RGB-Only baseline for temporal action detection, in CVIU 2023



端到端方法：BasicTAD
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M. Yang et al., BasicTAD: An astounding RGB-Only baseline for temporal action detection, in CVIU 2023



端到端方法：TallFormer

⚫ TallFormer: Temporal Action Localization with a Long-memory Transformer (ECCV 2022)
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提纲

⚫ 视频基础模型：结构设计与预训练策略

⚫ 视频动作检测方法：时序与时空检测

⚫ 视频分析数据集: FineAction 和 MultiSports
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Statistics & Performance
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Benchmark
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总结

⚫ 视频表示基础模型

– Transformer模型结构成为主流

– 自监督预训练方法成为主流

– 如何构建更加简洁、通用的视频基础模型？

⚫ 视频动作检测方法

– 端到端的检测方案越来越重要（容易拥抱强大基础模型）

– 基于稀疏查询的检测范式越来越流行

– 如何构建更加统一、灵活的视频检测范式？

⚫ 视频动作数据集：细粒度动作分析数据集
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Code & Model
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https://github.com/OpenGVLabhttps://github.com/MCG-NJU

⚫ VideoMAE code & model
– https://github.com/MCG-NJU/VideoMAE

– https://github.com/OpenGVLab/VideoMAEv2

– https://github.com/OpenGVLab/InternVideo

– https://github.com/OpenGVLab/Ask-Anything

⚫ Temporal and spatial action detection code
– https://github.com/MCG-NJU/AdaMixer

– https://github.com/MCG-NJU/STMixer

– https://github.com/MCG-NJU/PointTAD

– https://github.com/MCG-NJU/BasicTAD

https://github.com/OpenGVLab
https://github.com/MCG-NJU
https://github.com/MCG-NJU/VideoMAE
https://github.com/OpenGVLab/VideoMAEv2
https://github.com/OpenGVLab/InternVideo
https://github.com/OpenGVLab/Ask-Anything
https://github.com/MCG-NJU/AdaMixer
https://github.com/MCG-NJU/STMixer
https://github.com/MCG-NJU/PointTAD
https://github.com/MCG-NJU/BasicTAD
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