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Motivation 
Current temporal attention mechanisms for video action recognition 
suffer from ​​temporal infidelity​​, where attention weights misalign with 
semantically critical moments. This fundamental limitation stems 
from two key challenges in existing approaches: 

1. ​​Inadequate training signal diversity​​: Models are constrained
by the limited variability in available training data, thus failing to
capture the full spectrum of temporal variations in real-world actions
(e.g., differences in utensil usage patterns).

2. ​​Over-reliance on coarse supervision ​​: The exclusive
dependence on video-level labels forces models to make
suboptimal generalizations, often leading to attention misallocation
where irrelevant segments receive high attention weights while
critical action moments are overlooked.
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Main idea 
The proposed ​​temporal fidelity enhancement (TFE)​​ framework 
addresses temporal infidelity via: 

1. ​​disentangled embeddings​​, which explicitly split video 
embeddings into action-relevant embeddings preserving 
recognition fidelity and action-irrelevant embeddings encoding 
redundant contexts; 

2. ​​self-adversarial learning​​, which uses competing approximators 
to enforce semantic divergence without fine-grained annotations; 

3. ​​theoretical guarantee——​the DisenIB-based objective ensures 
maximum compression, optimizing the trade-off between 
information preservation and redundancy suppression. 
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Method 
1. The TFE framework comprises:

(1) a visual encoder for segment embeddings;

(2) a disentangler with multiple TD (temporal disentanglement)
modules to split embeddings into salient/non-salient pairs via
Gumbel-Softmax masks;

(3) competing approximators trained under a two-phase adversarial
strategy to approximate the DisenIB objective.

Front In
form Technol Electro

n Eng



2. TD divides segment embeddings into two distinct representations: 
salient video embedding which preserves temporal fidelity for action 
recognition, and non-salient embedding which encodes redundant 
temporal contexts. 

Method (Cont’d) 

Front In
form Technol Electro

n Eng



Major results 

Performance of long-
term action recognition 
compared to SOTA 
methods 
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Major results (Cont’d) 

Performance of short-
term action recognition 
compared to SOTA 
methods 
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Major results (Cont’d) 
Visualization of TFE’s effectiveness in mitigating temporal infidelity 
compared to the vanilla model 
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Conclusions 

1. With the TFE framework, a novel temporal fidelity enhancement 
approach has been proposed for video action recognition. 

2. By decoupling salient and non-salient embeddings via adversarial 
disentanglement, the model achieved accurate temporal attention 
alignment without fine-grained supervision. 

3. The proposed method demonstrated state-of-the-art performance 
on multiple benchmarks, with a significant improvement in temporal 
localization fidelity and recognition accuracy. Front In
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