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Background & Motivation
• Surveillance system is widely used in many places. 
• Video anomaly detection is an essential task to save 

human labor, with goal to identify unexpected events.
• Since the anomaly rarely happens and is free of forms, 

we treat it as an unsupervised learning problem with 
normal data only.

Contributions
• Design a novel hybrid framework, combining flow

reconstruction and flow-guided frame prediction, 
named as HF2-VAD.

• Design the Multi-Level Memory Autoencoder with Skip 
Connections (ML-MemAE-SC) for flow reconstruction.

• Propose to model the normal consistency between 
flows and frames by leveraging the conditional 
Variational Autoencoder (CVAE).

• Datasets: Ped2, Avenue, ShanghaiTech
• Metric: Area Under the Receiver 

Operation Characteristic (AUROC) 
• Code: github.com/LiUzHiAn/hf2vad
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• Quantitative comparisons
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• Qualitative comparisons

Failure case
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Detailed Visualization
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Fail when objects are far away from camera. Abnormal event: kid running.

Datasets & Metric & Project

This research is sponsored in part by the National Natural Science Foundation 
of China (62072191, 61802453, 61972160), in part by the Natural Science 
Foundation of Guangdong Province (2019A1515010860, 2021A1515012301), 
and in part by the Fundamental Research Funds for the Central Universities 
(D2190670).

Acknowledgment

https://github.com/LiUzHiAn/hf2vad

