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A Large Language Model for Yellow River Culture Based on

Retrieval-Augmented Generation

Haofeng Wang (Computer Application Technology)
Directed by: Prof. Siwei Ma

ABSTRACT

With the deep penetration and wide application of large model technology in finance, edu-
cation, justice and other fields, it provides a brand-new technical pathway for the digital protec-
tion, inheritance and innovative dissemination of traditional culture in more vertical domains.
Yellow River culture, as the core birthplace and spiritual symbol of Chinese civilization, car-
ries thousands of years of historical accumulation and connotation, yet its digital dissemination
still faces multiple bottlenecks: insufficient domain-specific data support, limited multimodal
retrieval capability, and monotonous interactive dissemination. Although relevant research on
RAG technology, traditional-culture large models and multimodal retrieval has been carried
out domestically and internationally, systematic construction of a large model specific to the
Yellow River culture domain has not yet been undertaken, leaving the above core problems
effectively unresolved.

To address the above problems, this paper takes retrieval-augmented generation technol-
ogy as the core and conducts systematic research at three levels —dataset construction, retrieval
method innovation, and interactive system development —establishing a multi-layer technical
system composed of Yellow River culture multimodal domain datasets, a multimodal docu-
ment RAG method, and a Yellow River culture real-time interactive system.

First, to solve the scarcity, low digitization and lack of dedicated multimodal datasets in
the Yellow River culture domain, two multimodal domain datasets are constructed. One is
the Yellow River culture domain knowledge corpus, which integrates ancient books and con-
temporary academic monographs covering eight themes including river governance, technical
engineering and cultural heritage. Through a three-stage pipeline of OCR recognition, large
language model structured processing and manual proofreading, entities and relations are ex-
tracted to build a knowledge graph supporting graph-based retrieval and vector retrieval. The

other is the tourism video generation dataset, which collects materials from iconic natural and
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cultural landmarks across nine provinces of the Yellow River basin and, after scene segmenta-
tion, watermark and subtitle removal and structured annotation, forms high-quality video clips
with a province-city-scenic-spot three-level geographic tag system. Low-rank adaptation fine-
tuning verifies the dataset’s effectiveness for text-to-video models. These two datasets provide
the Yellow River Culture Large Model with data support from both textual knowledge and

visual scene dimensions.

Second, aiming at the poor performance of traditional RAG methods on multimodal doc-
uments and insufficient cross-modal semantic alignment, a multimodal document retrieval-
augmented generation method based on document content alignment is proposed. The method
decouples multimodal documents into four core elements —text, tables, formulas and images
—and designs a context-aware image-text alignment and embedding module, which converts
tables and formulas into text indices, processes them by paragraph, extracts features through
visual and text encoders incorporating layout information, and achieves cross-modal semantic
alignment via contrastive learning. A query-aware gated fusion module is constructed, gen-
erating relevance scores through a gating network and employing dual-attention to interact
between queries and multimodal features for weighted fusion. A multi-task loss jointly opti-
mizes cross-modal alignment, query-fusion matching and gate supervision. Finally, a hybrid
retrieval strategy combining embedding and graph representations achieves paragraph-level
precise retrieval. Experiments demonstrate that this method significantly outperforms existing
text-based and multimodal RAG approaches and exhibits good generalization across different

multimodal large models.

Third, to overcome the single interaction form and lack of multimodal real-time interac-
tion in Yellow River culture dissemination, a real-time interactive system is developed, com-
prising a real-time conversational digital human and a tourism video generation system. The
conversational digital human adopts an end-to-end streaming architecture, integrating speech
recognition, a multimodal large model, text-to-speech and digital human generation modules,
supporting voice wake-up, real-time interruption and lip synchronization, with an end-to-end
response rate satisfying real-time interaction demands. The tourism video generation system
uses a front-end and back-end separated web architecture, generating multi-resolution horizon-
tal and vertical Yellow River tourism short videos from text prompts, suitable for large-screen
display and mobile dissemination. The system has been deployed on holographic terminals
and put into commercial use, shifting Yellow River culture dissemination from text-centered

to multimodal interaction.
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ABSTRACT

In summary, this research systematically addresses the key technical problems of data
support, retrieval methods and interactive systems in the construction of the Yellow River
Culture Large Model, proposing a multimodal domain dataset construction scheme, a multi-
modal document retrieval-augmented generation method, and a real-time interactive system
implementation pathway. The work focuses on domain data integration, multimodal retrieval
precision improvement, and multimodal interactive dissemination innovation for Yellow River
culture, aiming to realize the transitions from scattered data to systematic support, from single-
modal retrieval to multimodal alignment, and from passive output to active interaction in the
digital dissemination of Yellow River culture. The proposed methods and technologies can
be applied to the improvement of the Yellow River Culture Large Model, the efficient digi-
tal dissemination of traditional culture, and the intelligent upgrading of the cultural tourism

industry.

KEY WORDS: Retrieval-Augmented Generation, Yellow River Culture, Large Language
Model, Multimodal Retrieval



