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Introduction
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Ø Definition : Weakly supervised video anomaly detection identifies anomalous 

segments using only video-level labels.

Ø Background: Traditional WSVAD methods commonly rely on MIL to infer 
frame-level anomaly scores from video-level labels.

Ø Challenge: Real-world anomalies are diverse and complex, making it difficult 
for a single detector to remain robust across different anomaly patterns.
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p Single WSVAD detector is unreliable across diverse anomaly patterns

p Lack of sufficient fine-grained frame-level supervision
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Compares the capabilities of different experts in modeling various abnormal situations
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Motivation
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To address these problems :

u we propose a hybrid expert model that leverages a collaborative 
framework for comprehensive anomaly pattern analysis across 
different dimensions. 

u We introduce an enhanced multi-expert ensemble strategy that 
incorporates fine-grained frame-level supervision to dynamically 
select the optimal expert combination for different videos.
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Mixture of Experts
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Expert1: multi-instance binary classification expert
𝒔𝟏 𝒕 = 𝑭𝑪 𝑭𝑭𝑵 𝑬𝒕

Expert2: anomaly attention mechanism based expert：

𝒔𝟐 𝒕 = 𝑨𝒔𝟏 𝒕

Expert3: Frame-prediction based expert
𝒔𝟑 𝒕 = |*𝒗𝒕%𝟏

𝒑𝒓𝒆𝒅 − 𝒗𝒕%𝟏 |𝟐𝟐

Gated 
Networks

Expert1 Expert2 Expert3

Expert1

Expert1

Expert2

Expert2

Expert3

Expert3

Input

Output

Layer 1

Layer 2

Layer n

0.5 0.2 0.3

0.1 0.3 0.6

0.3 0.4 0.3



Reinforced Multi-Expert Ensemble Strategy
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Global Visual Reward Function Based on Visual 
Guidance Branch：

𝑹𝑽𝒊𝒔𝒖𝒂𝒍 = −
𝟏
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𝒋(𝟏

𝑵
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Local Semantic Reward Function Based on Text 
Guidance Branch：
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Comparison with other methods on UCF-Crime
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Comparison with other methods on XD-Violence
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Ablation Studies
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The effectiveness of three experts on UCF-Crime



Ablation Studies
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Effectiveness of Reinforced Multi-Expert Ensemble Strategy on UCF-Crime
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l We introduce and effectively integrate three corresponding expert models, while designing 
appropriate training strategies for each. 

l We introduce a frame-level gating unit based on reinforcement learning. By combining 
global video prediction results with text-visual alignment rewards, we provide guidance for 
the frame-level expert weight selection process. 

l We validate the effectiveness of our method on two commonly used datasets in this field.
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