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Public Safety NLP Condition LoRA Data Augmentation: A Comparative Study on Hierarchical
Synthetic Data Generation in Monitoring Scenarios
Juan Dai*  Songyu Shen Junyu Xu

Institute of the Third Research, Ministry of Public Security
[Abstract] We propose a new framework to integrate conditional synthetic data generation with low rank
adaptation (LoRA) to enhance the open source large language model (LLM) for public safety applications. The
proposed method generates domain—specific synthetic data in a layered manner, where the scene—level
generator first generates a rough template and then injects details to ensure semantic consistency with real—world
monitoring reports. Additionally, the LoORA enhanced adapter selectively updates the attention head in the LLM
and combines contrast learning to place key information above peripheral details. The system also integrates
prefix tuning to dynamically dedicate the model to subtasks, such as report summary or alert generation.
Experiments show that our method significantly improves the performance of extracting key entities and
adapting to different monitoring scenarios while retaining the general functionality of LLM. This work bridges
the gap between synthetic data augmentation and effective model adaptation, providing scalable solutions for
resource—constrained public safety areas.
[Key words] Conditional synthetic data generation; Low—rank Adaptation (LoRA); Open—source large
language models (LLMs); Public safety applications; Contrastive learning; Prefix tuning
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