
Table 5: Ablation Study of the Motivation on the Motion-Text Retrieval Benchmark.

We present a novel human motion-language pre-training framework that incorporates 
lexical representation to extract aligned sparse representations, thereby improving the 
interpretability of motion representations for better human motion understanding. Our 
method employs a multi-phase training strategy consisting of four key phases: i) Lexical 
Bottlenecked Masked Language Modeling (LexMLM), which enhances the pretrained 
language model’s focus on high-entropy motion-related words for capturing the motion 
semantics; ii) Contrastive Masked Motion Modeling(CMMM), which improves motion 
feature extraction by directly capturing spatial and temporald ynamics from skeletal 
motion; iii) Lexical Bottlenecked Masked Motion Modeling (LexMMM),which enables the 
motion model to identify the underlying semantic features of motion, facilitating 
improved cross-modal understanding; and iv) Lexical Contrastive Motion-Language 
Pretraining(LexCMLP), which aligns motion and text representations within a unified 
vocabulary space to enhance cross-modal coherence.

Introduction & Motivation Quantitative Results
Existing methods often prioritize specific downstream tasks and roughly align text and 
motion features within a CLIP-like framework.  This results in a lack of rich semantic 
information which restricts a more profound comprehension of human motions, 
ultimately leading to unsatisfactory performance. Therefore, we propose a novel motion-
language representation paradigm to enhance the interpretability of motion 
representations by constructing a universal motion-language space, where both motion 
and text features are concretely lexicalized, ensuring that each element of features 
carries specific semantic meaning.
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Figure 4: Visualization of lexical representations. 
Figure 5: The distribution of high-importance 
words extracted by the original BERT and ours.

Figure 6: The motion captioning results. The red words highlight the keywords.

Figure 7: The text to motion retrieval results. The red box means the right sample.

Figure 8: The keywords to motion retrieval results.

Figure 9: The Text to Motion Generation Results. Figure 10: Sparsity for efficient retrieval.
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