Y AL R =24k ( B AR AR
2025 4 12 H ,%5 55 #4565 6 H, Dec. ,2025,Vol. 55,No. 6
ﬁ\IWU

Journal of Northwest University ( Natural Science Edition)

- HERELT

e ) S 9L S H R 1 ST A 1 7S 4R
SR A K AR

R E e AR R gkee gt Bk

(L PEERSE T 02 LA TR RESEBe ) Bl P2 710127
2. BT 52 R B A T Bl IR A LT A s BT 7% 710127)

HE HFR, KEZHEB(LLMs)fe A KA (MLMs) 2 A RiEZ R EREEEN
IR BPAFT R E R, R, X s A AL B AR R AR R AR S B B E s
4, 4o 5TARIR B L KRB G AR 2 B2 S L H T FHREERBGENVLR iR 47
A P A Ak 2 RO R R TR R K AP TR Pk BRI T @ d) AL AR
WA SEERBERA —WERE", B4, XiTF oD REMERNLE S EE L
MERFEEFTHR GRS R IRE 3 RJG, A A 30 348 5 038 A RALA 9k 47 B U 5F
Fo 35 SR BN 25, VAE B AL = ARG 45 2% K o, BN T st 4R A
BN fm iR i AL B AR R Fe K AR R A AR T AR AR SR AR R A S b
AT B AT R, R R A, W FFE” £ BRI B R AR X
RS S AT BAART AR TEA SESRBER S E L AR R GEF e
BRARITHREE, 5N EXL Y BEME XY B R f Lk R 3 ASREAES
8 2x a8 B BOREABEA 21. 4% 53% #= 20. 6%

KEIR  SAESRAEEA  STALIR = A5 P25 se i 3k BE AV KGR iR 3 0%
MESZES.TP391.4  DOI:10. 16152/]. enki. xdxbzr. 2025-06-006

Bogu-Wenjin: A cultural heritage domain multimodal large
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Abstract In recent years, large language models (LLMs) and multimodal large models ( MLMs) have made
significant achievements in natural language processing and multimodal content understanding. However, these
general -purpose models have obvious shortcomings when dealing with tasks related to cultural heritage, such as

biased understanding of domain-specific terminology, lack of cultural and historical background leading to su-
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perficial answers, and knowledge hallucination issues, making it difficult for the results to meet actual needs.
In response to these challenges, this paper first proposes a multimodal large model oriented towards the field of
cultural heritage: Bogu-Wenjin. This study first designs a semi-automated strategy to construct a large-scale
multimodal cultural heritage dataset and forms a multimodal knowledge graph. Using the constructed dataset,
the general large model is trained in two stages: image-text alignment and instruction fine-tuning, to adapt to
the specific needs of the cultural heritage field. In addition, a knowledge graph is introduced as an auxiliary
knowledge base, and the credibility and interpretability of the model in the field of cultural heritage Q&A tasks
are effectively improved through graph-text retrieval and relationship retrieval strategies. Experimental results
show that Bogu-Wenjin performs excellently in various aspects such as artifact image description, attribute
question answering, and relationship question understanding. Compared with general multimodal large models,
it significantly improves the ability to understand and answer complex cultural content, with a comprehensive

score increase of 21.4% , 53% and 20. 6% in artifact image description, artifact attribute questions, and arti-

fact relationship questions respectively over the second-best model.
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Fig. 1 The process of constructing the cultural heritage multimodal large model “Bogu-Wenjin”
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Fig.2 Types, relationships and attributes of defined cultural heritage entities
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Fig.3 Multimodal intelligent questioning of cultural heritage based on relational retrieval enhancement
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Fig.4 Distribution of various types of cultural heritage
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Tab.5 Ablation experiments of the proposed method
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Tab.6 Experimental results compared with other multimodal models
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Qwen-VL-Max 35.1 35.4 18.5 18.5 46.0 62.3
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Ty )i 54.0 56.8 74.1 75.7 61.2 82.9
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Fig.5 Histograms on different evaluation metrics
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Tab.7 Examples of cultural heritage image descriptions
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Tab.8 Comparison of Q&A on cultural heritage attributes
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Tab.9 Comparison of Q&A on heritage relationships
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