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Problem Description 

The current standard for evaluating Video 

Anomaly Detection (VAD) relies on frame-level 

metrics (e.g., AUC-ROC), which treat videos as 

collections of isolated snapshots. This 

paradigm is fundamentally misaligned with real-

world operational requirements and the nature 

of human activities. 

Comparison between frame-level and event-level 

evaluation paradigms for video anomaly detection (VAD) 

The Core Issues: 

• Temporal Misalignment: Real-world anomalies 

are continuous temporal processes with a 

distinct onset, progression, and end. Frame-

level metrics ignore the continuity of 

anomalies and cannot measure event 

boundaries or duration. 

• Performance Overestimation: Models can 

achieve high frame-level scores by correctly 

identifying normal frames while failing to 

localize the actual boundaries of an 

anomalous event.  

• Operational Irrelevance: Security personnel 

and surveillance operators respond to 

incidents, not individual frames. Frequent 

switching between normal and anomaly leads 

to many false alarms and poor real-world use. 

• Incentivizing Poor Design: The reliance on 

frame-wise metrics encourages architectures 

optimized for snapshots rather than temporal 

reasoning and event coherence. 

The  Score-Refinement Pipeline 

The three-stage Frame-to-Event Transformation framework smooths raw anomaly scores, applies adaptive 

thresholds, and refines detections to produce coherent anomalous events aligned with human motion 

dynamics. 

Dual-branch event-level anomaly detection framework. An input pose sequence is processed by Short- and 

Long-Window branches sharing a transformer-based reconstruction model for absolute and relative pose 

modeling. During inference, reconstruction errors from both branches are aligned, fused, and temporally 

pooled to generate an event-level anomaly score. 
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Frame-level and event-level statistics of VAD benchmarks 

Event-level performance of pose-based VAD models, and our 

proposed framework, across the SHT, CHAD, NWPUC, and 

HuVAD datasets, using EER Threshold. Results are compared 

across three configurations: Baselines, Baseline+Post-

processing, and our natively event-aware model.  
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