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Abstract:

This study aims to (1) develop a privacy-preserving offline Retrieval-Augmented Generation (Local RAG)
system for Thai-language PDF documents about Thai Sign Language and individuals with hearing impairments, (2)
construct a local knowledge base by extracting and cleaning PDF text and storing it with traceable metadata, and

(3) evaluate system performance using a ground-truth QA set.

The system was implemented in Python with Ollama, using gemma3:4b for answer generation and mxbai-
embed-large for embedding-based contextual retrieval. Evaluation on 500 ground-truth questions employed an
LLM-as-a-Judge protocol with a 1-5 rating scale, yielding an average score of 2.62/5.00. The system performs
moderately on basic factual queries but struggles with domain-specific terminology and complex questions,
sometimes retrieving partially relevant context or producing mixed-context answers. Future work should improve
PDF text cleaning and optimize chunking and embedding/ranking configurations to better match Thai linguistic

characteristics and document structure.




%(:ST'-M]U N3UTERNYINTIEAUYIR Meremans naluladuaruinnssy (@ningdewly) AN 6

Keywords: Local RAG, question answering, information retrieval, embeddings, Thai Sign Language, Thai PDF

documents




