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FS-VAE：Background



Contributions

⚫ We propose a Frequency Enhanced Module that employs Discrete Cosine Transform (DCT) to

decompose skeleton motions into high- and low-frequency components, allowing adaptive

feature enhancement to improve semantic representation learning in ZSSAR.

⚫ We introduce a novel Semantic-based action Description (SD), comprising Local action

Description (LD) and Global action Description (GD), to enrich the semantic information for

improving the model performance.

⚫ A Calibrated Cross-Alignment Loss is proposed to address modality gaps and skeleton

ambiguities by dynamically balancing positive and negative pair contributions. This loss ensures

robust alignment between semantic embeddings and skeleton features, improving the model’s

generalization to unseen actions in ZSSAR.

⚫ Extensive experiments on benchmark datasets demonstrate that our framework significantly

outperforms state of-the-art methods, validating its effectiveness and robustness under various

seen-unseen split settings.
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Problem Formulation 
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Overview

Methods

4

𝒇𝑮𝑫

Skeleton 

Feature 

Extractor

Action Label

GPT
Text 

Fusion

Frequency 

Enhanced 

Module

Local

Action Description Text 

Feature

Extractor

𝒇𝑨𝑫

𝒇𝑳𝑫

Global

Action Description

𝒇𝒔s

Skeleton Sequence

𝒇𝒕

Seen-

Unseen 

Classifier

Action 

Class

Unseen

Classifier

Seen

Classifier

(a) Overview of FS-VAE (c) Pipeline of Cross-Alignment Module

(b) Frequency Enhanced Module
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(d) Calibrated Loss Scenario 1 Scenario 2
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Frequency Adjustment
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Frequency Adjustment
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Semantic-based Action Description
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Calibrated Cross-Alignment Loss
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Results
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Zero-Shot Learning Results. The highest values are highlighted in red, while the second-highest values (from other works) are 

marked in blue. * indicates the reproduced results of the released codes. † denotes the use of only 𝑤𝑖 for frequency coefficients.

Generalized Zero-Shot Learning Results. The highest values are highlighted in red, and the second-highest values (from other 

works) are marked in blue. H represents the harmonic mean.



Results
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Accuracy difference for seen-unseen actions compared to baseline, it show 

outperforming recognition results on the most of unseen actions.



Thank you !

11Project GitHub
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