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UWB-LLM: ultra-wideband radar multi-tasking based on large
language model
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Abstract: Ultra-wideband (UWB) radar enables people counting and vital signs monitoring with wireless sensing. How-
ever, existing methods rely on statistical features or lightweight neural networks, which have limited ability to migrate
and generalize across multiple tasks. In view of the powerful cross-modal learning capability demonstrated by large lan-
guage models (LLMs), a UWB radar multi-task learning framework based on LLM, UWB-LLM, is proposed. This ap-
proach successfully maps the temporal features of radar signals into the embedding space of LLMs, and by integrating the
mixture of experts (MoE) mechanism and low-rank adaptation (LoRA) strategy, UWB-LLM performs parameter-efficient
fine-tuning (PEFT) for multi-task learning. Experiments were conducted on both self-collected and publicly available da-
tasets for people counting task as well as respiration, electrocardiogram (ECG) and continuous blood pressure estimation
tasks, respectively. Compared to the state-of-the-art algorithms, UWB-LLM achieves average accuracy improvements of
37.62% for people counting and 7.47%, 18.16%, and 14.70% for the three vital sign estimation tasks (The relevant code
and datasets are available').
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