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VADTree: Explainable Training-Free Video Anomaly 
Detection via Hierarchical Granularity-Aware Tree

1. Key Challenges in Video Anomaly Detection
Ø Fixed-Length Sampling Limitation: Clash with variable anomaly 

durations, causing misalignment. and discontinuity.
Ø Complex Event Modeling Gap: Conflicts between temporal scales 

hinder contextual reasoning for extended anomalies.
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2. Core Contributions
ØVADTree:Tree structure driven video anomaly detection.

Ø Hierarchical Granularity-Aware Tree (HGTree): 
Constructs multi-granularity event nodes from pre-trained 
knowledge for robust representation.
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Hierarchical Granularity-Aware Tree

Ø Segmentation Confidence Sequence: Based on pre-trained GEBD model and 
overlapping sampling.

Ø Generic Event Node Initialization: Depth first traversal for representation initialization.

Ø Adaptive Node Stratification: Maximization of inter-hierarchical event confidence 
divergence via K-Means, RemoveDup, and Complete.

Ø Sampling Efficiency Statistics: Our sampling method more effectively captures 
anomalous events of varying lengths and generates fewer segments.

Ø Prior-infused Node Scoring: Injecting prior knowledge 
to enhance anomaly perception.

Ø Intra-cluster Node Refinement: Refine scoring through 
intra cluster similarity.

Ø Inter-cluster Node Correlation: Integrating multi-
granularity scores to enhance robustness.
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Ø Comparison with SOTA: Surpassing the best 
training-free methods. Significantly outperforms 
weakly supervised methods on MSAD.

Ø Ablation Study: Hierarchical structure brings 
robust performance gains. Prior information 
effectively enhances anomaly perception.

Ø Qualitative Results: VADTree exhibits a 
superior ability to capture multi-granularity 
anomalies.
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