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Motivations

Challenges:

• Transformer-based action recognition methods often ignore high-frequency motion cues (e.g., edge 

textures, motion boundaries), leading to loss of fine-grained temporal details.

• Existing compressed video approaches mainly focus on low-frequency global context, overlooking 

local high-frequency dynamics that are crucial to distinguish similar actions (e.g., writing vs. typing).

• There is a need for a model that balances temporal and frequency information, efficiently integrating 

both global motion and fine edge cues.
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Contributions

• FreqTNet: A ViT-based framework achieving 

temporal-frequency balance for compressed 

video action recognition.

• FTE: Frequency-Aware and Temporal-Spatial 

Embedding compensates for high-frequency 

loss in ViT. 

• FTIA: Frequency-Temporal Interaction 

Attention enables hierarchical fusion of 

temporal and frequency features.

• Achieves state-of-the-art accuracy  in 

compressed video action recognition with low 

computational cost.

Method

Background

Overview of frequency-temporal feature integration for compressed video action recognition

Experimental Results

Quantitative results:
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Qualitative results:

Preprocessing time (ms)：

• Extracts temporal features from I-

frames and high-frequency DCT

features from P-frames.

• Encodes both into unified tokens,

enabling the model to perceive global

motion and fine edge details

simultaneously.
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Embedding (FTE)

• High-frequency & Temporal

Interaction Attention for cross-

domain correlation

• Feature Fusion for adaptive

integration of temporal and

frequency information

Visualization of 192 channels from Y, Cb, and Cr components. 
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