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Abstract: To enhance the text recall rate of smart Q&A systems based on the Retrieval Augmented Generation (RAG) architecture, research
has analyzed commonly used text vectorization strategies. Addressing issues such as contextual semantic inconsistency and noise introduced in-
to word embeddings after vectorization, a semantic feature space model and a vectorization strategy utilizing text key points for semantic retriev-
al are proposed. Through this model, it is analyzed and proven that the semantic feature space constructed based on the text key point strategy
can better approximate the domain knowledge space. Furthermore, a method is derived for improving text recall rates by projecting text vectors
into a low—rank semantic feature space for semantic retrieval. The overall application of this model, strategy, and method forms a scheme that
optimizes and improves the RAG architecture. Experimental results demonstrate a significant increase in text recall rates compared to tradition-
al RAG architectures, with the implementation of a smart Q&A system for science and technology policies and regulations using large language
models as the foundation. This scheme further refines the RAG application development technology stack , and the semantic feature space can
be applied to improve search algorithms for vector databases.
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Table 1 The distance of all problems in problem set to the semantic feature space
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Table 2 Comparison of text recall effect using projection—based search
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Table 3 Text recall performance when projected into different ranks of semantic feature spaces
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Fig.1 Text recall performance when projected into different ranks of
semantic feature spaces
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