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Problem

● Temporal Action Localization
○ Inputs → Untrimmed Videos
○ Task → Find action boundaries
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● Real World Video
○ Multiple complex actions
○ Inherent relation between action 

classes



Proposed Approach

● Motivation - Model relationship between action classes to improve localization

● Relationship between actions
○ Co-occurrence (Overlapping activities)
○ Temporal Ordering  

● Examples
○ Co-occurrence - Run and Pole Vault
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Proposed Approach

● Motivation - Model relationship between action classes to improve localization

● Relationship between actions
○ Co-occurrence (Overlapping activities)
○ Temporal Ordering  

● Examples
○ Co-occurrence - Run and Pole Vault
○ Temporal Ordering - Dribble precedes Dunk
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Related Works:
1. Differentiable grammars for videos, AAAI 2020
2. Inferring temporal compositions of actions using probabilistic automata, CVPR 2020



Architecture
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● Overview



Architecture
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● Feature Extraction



Architecture
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● Feature Refinement



MLAD Layer

● Co-occurrence Dependency
○ For each timestep T, learn class-wise relation
○ T attention maps of shape C x C

● Temporal Dependency
○ For each class C, learn relation across time
○ T attention maps of shape C x C

● Weighted average of learned features
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Architecture
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● Feature Refinement



Architecture
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● Feature Classification



Multi-label Metrics

● Existing Multi-label metrics 
○ Hamming Loss (HL)
○ Zero-One Loss (ZL)
○ Ranking Loss (RL)
○ Coverage- Loss (CE)
○ Jaccard Score (JS)
○ Label Ranking Average Precision (LRAP)
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● Existing evaluation metric treat each timestep as an individual sample.

● Each class within a timestep is evaluated independently.



Proposed Metric
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Proposed Metric

● Results on MultiTHUMOS
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Experiments

● Qualitative Results - fmAP Scores
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Ablations
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Analysis

● Effect of CB and TB
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Interpretability of MLAD Layer

● Visualization from CB
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Interpretability of MLAD Layer

● Visualization from TB
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Qualitative Results
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Code available at
https://github.com/ptirupat/MLAD

https://github.com/ptirupat/MLAD

