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Abstract: Healthcare insurance fraud is becoming increasingly serious worldwide, posing significant threats to both the
economy and the healthcare system. Compared with the widely studied prescription stage, the drug collection stage in the
resale of returned drugs is the most covert and challenging key link in the entire fraud supervision chain. To address this
issue, the concept of mobile crowd-sensing was adopted in the Internet of things (IoT), treating the suspect’s mobile
phone as a sensor to automatically collect multimodal data, including WeChat chat logs, which were then analyzed to con-
struct a social Internet of things (SIoT) for the suspect. However, during the data processing and analysis phase, current re-
lationship extraction methods face challenges in accuracy because of the multimodal heterogeneity of the data and varia-
tions in suspects’ communication habits. To overcome these challenges, a suspect relationship extraction method based on

large language models (LLMs) was proposed, applying LLMs for the first time to extract suspect relationships from social
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media chat logs in the drug resale process. Prompt templates and interaction optimization for the model were specifically

designed for chat logs. This method has been applied in the healthcare insurance fraud supervision activities of the Shi-

jingshan District People’s Procuratorate in Beijing. Extensive experiments on the real-world data demonstrate that this

approach, leveraging multiple mobile sensing nodes in the SIoT, significantly improves the processing capabilities of com-

plex multimodal data and enhances the accuracy and efficiency of suspect relationship extraction. This method facilitates

the in-depth investigation of key individuals involved in the upstream and downstream links of healthcare insurance fraud.
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