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Abstract 

The rapid advancement of cultural digitalization has positioned artificial intelligence as a key driver of change in cultural heritage 

conservation, promoting a shift from traditional physical preservation to more digital and intelligent approaches. As primary 

institutions for regional heritage conservation and public cultural services, local museums face multiple challenges in this 

process, including limited technical capacity for artifact preservation, insufficient exploration of cultural value, weak public 

engagement, and fragmented resource integration. To address these issues, a systematic review of the literature is conducted to 

develop a three-dimensional analytical framework encompassing physical preservation, cultural information mining, and public 

value dissemination. Taking Baoshan Museum as a case study, case-based analysis and practical synthesis are employed to 

examine its current constraints and emerging development needs in cultural heritage conservation. Building upon this analysis, 

the study proposes a set of AI-enabled technological applications, including high-precision digital acquisition, preventive 

intelligent monitoring, the construction of cultural heritage knowledge graphs, and immersive exhibition technologies. 

Furthermore, it establishes an integrated practical framework that combines preventive conservation, data-driven research, and 

intelligent communication. Finally, the study advances targeted optimization strategies from three aspects: the standardization 

of data resources, the development of interdisciplinary talent and institutional support mechanisms, and the promotion of social 

sharing. These efforts aim to provide a practical reference for enhancing the capacity of local museums in cultural heritage 

preservation and utilization. 
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1. Introduction 

In the context of accelerating digital and intelligent trans-

formation, artificial intelligence (AI) is increasingly reshaping 

the technological approaches and operational models of cul-

tural heritage conservation. With its capacity for large-scale 

data processing, intelligent analysis, and scenario reconstruc-

tion, AI enables more efficient and integrated heritage man-

agement. In recent years, well-implemented national digital 

heritage projects, including the digital initiative of the Palace 

Museum, Digital Dunhuang launched by Dunhuang Academy, 

and Cloud Yungang: Yungang Academic Literature Database 

of Yungang Academy, have enabled cultural heritage to trans-

cend physical museum boundaries, migrate to cloud platforms 

and the internet, and achieve digital permanent preservation 

of Chinese cultural treasures [1]. However, compared with 

http://www.sciencepg.com/journal/hss
http://www.sciencepg.com/journal/208/archive/2081402
http://www.sciencepg.com/
https://orcid.org/0009-0004-3583-6649
http://www.sciencepg.com


Humanities and Social Sciences http://www.sciencepg.com/journal/hss 

 

187 

large national museums, prefecture-level museums in China 

remain constrained in their digital transformation processes. 

These institutions commonly face limited financial investment, 

challenges in technological implementation, and shortages of 

interdisciplinary expertise. As a result, their transition toward 

intelligent and data-driven systems has been relatively slow, 

restricting their ability to fully realize their roles in heritage 

conservation and public cultural service provision. 

As a representative second-class national museum in west-

ern Yunnan, Baoshan Museum houses collections associated 

with the Ailao bronze culture, relics of the Western Yunnan 

Anti-Japanese War, and artifacts reflecting border ethnic cul-

tures. These collections embody significant historical narra-

tives of ethnic interaction in China’s southwestern frontier and 

modern regional development, and are characterized by strong 

regional specificity and cultural distinctiveness. Against this 

background, this study adopts Baoshan Museum as a case 

study to examine how artificial intelligence can be effectively 

integrated into cultural heritage conservation, research, inter-

pretation, and public engagement. By situating the analysis 

within the museum’s collection characteristics and institu-

tional context, the study aims to identify practical pathways 

for AI application in resource-constrained settings. This re-

search seeks to contribute to the broader discourse on dig-

ital heritage by providing an empirically grounded frame-

work for understanding how local museums can leverage 

emerging technologies to enhance both heritage preserva-

tion and public accessibility, particularly in less-developed 

regions. 

2. A Three-dimensional Theoretical Framework for AI-enabled Cultural Heritage 

Conservation 

 

Figure 1. AI-Enabled Three-Dimensional Theoretical Framework for cultural heritage conservation. 

Cultural heritage conservation is a long-term endeavor 

characterized by high professionalism and systematicity, with 

its underlying concepts and practical models evolving contin-

uously alongside technological advancements and shifting so-

cial demands. Traditional conservation efforts center on the 

physical restoration and preservation of cultural relics, focus-

ing primarily on maintaining material integrity and delivering 

basic exhibitions. In the digital and intelligent era, however, 

the scope of conservation has expanded significantly: it not 

only encompasses the safety maintenance of cultural relics 

themselves but also emphasizes in-depth information analysis, 

systematic value interpretation, and effective public commu-

nication [2]. Building on this understanding, this study sys-

tematically examines the application of artificial intelligence 

technology in cultural heritage conservation from three per-

spectives: conservation of cultural relics themselves, the min-

ing of cultural information, and the dissemination of public 

values. Specifically, physical conservation emphasizes the 

safety of cultural relic entities and the construction of digital 

twins; information mining focuses on the structured expres-

sion of cultural information and the reconstruction of 

knowledge systems; and value dissemination concerns the 

public interpretation and social sharing of cultural heritage. 

These three perspectives are not only mutually independent 

but also form a synergistic and interactive relationship within 
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the digital technology ecosystem, collectively constituting the 

analytical framework for AI-enabled cultural heritage conser-

vation. 

2.1. Physical Protection Dimension: From 

Reactive Restoration to Preventive 

Conservation 

The safety of cultural relic entities serves as the cornerstone 

of cultural heritage conservation. Affected by multiple factors, 

including environmental fluctuations, material aging, and hu-

man interference, collected cultural relics generally face risks 

of material deterioration and disease progression. The tradi-

tional conservation model relies heavily on post-facto restora-

tion, which depends on manual inspections and empirical 

judgments. This approach lacks continuous quantitative mon-

itoring of the preservation environment and struggles to pre-

dict potential disease risks proactively. With the integrated ap-

plication of digital technologies and intelligent methodologies, 

the protection of movable cultural relics has shifted from em-

pirical emergency restoration to a preventive protection sys-

tem that integrates multi-source monitoring and intelligent al-

gorithms. On the basis of systematically sorting out the devel-

opment course of cultural heritage conservation risk manage-

ment in China, some studies have pointed out that through dy-

namic monitoring of environmental parameters, intelligent 

disease identification, and data modeling, this system meets 

the requirements for refined and scientific management [3]. 

The collaborative application of high-precision Three-Dimen-

sional (3D) information collection, non-destructive testing 

and analysis, disease identification, and dynamic environmen-

tal monitoring enables the retention of information and record-

ing of status with minimal physical intervention. This not only 

provides reliable data support for restoration and exhibition 

but also effectively reduces the potential risk of damage to 

cultural relics during retrieval, transportation, and display. 

2.2. Information Mining Dimension: Deepening 

from Feature Description to Correlation 

Analysis 

Cultural heritage is a witness to the development of human 

history. It can reproduce the historical features of yesterday, 

ancient dynasties and even remote antiquity, serving as a liv-

ing fossil of specific historical periods. It embodies distinctive 

creative achievements and unique humanistic values [4]. The 

core of cultural heritage lies not only in its material form but 

also in the diverse historical, social, cultural, and technologi-

cal information. Traditional cultural relic research predomi-

nantly relies on manual interpretation, literature comparison, 

and empirical reasoning, which present significant limitations 

in terms of efficiency, research scope, information relevance, 

and large-scale data processing. These constraints hinder the 

in-depth exploration of the cultural connotations and historical 

logic underlying cultural relics. By leveraging knowledge 

graphs, multi-source data fusion, and correlation reasoning, 

AI converts unstructured archives and documents into struc-

tured knowledge systems. This enables the global correlation 

of cultural relics, time and space, characters, and events, 

thereby promoting the upgrading of research from experience-

driven to data-driven paradigms and from fragmented inter-

pretation to systematic knowledge production [5]. The result-

ing data-driven research model provides a novel methodolog-

ical foundation for the in-depth interpretation of cultural her-

itage values. 

2.3. Value Communication Dimension: 

Expansion from Static Exhibition to 

Contextual Experience 

The vitality of cultural heritage resides in its contemporary 

sharing and intergenerational inheritance. As critical tools for 

public cultural services, local museums assume the function 

of transforming cultural heritage values and facilitating their 

social communication. The narrative of cultural heritage under 

traditional protection modes is one-way and closed, relying on 

static presentation through physical exhibitions and authorita-

tive discourse of expert interpretation [6]. Traditional exhibi-

tions primarily rely on physical displays and graphic interpre-

tations, which are constrained by physical space and linear 

narrative structures. This results in relatively limited public 

participation and makes it challenging to achieve cognitive 

construction and emotional resonance. For the audience, it is 

more important to connect distant historical cultural relics 

with their own emotions and arouse people’s imagination of 

the authenticity of the past [7]. AI-driven technologies, such 

as VR (Virtual Reality), AR (Augmented Reality), MR (Mixed 

Reality), AIGC (Artificial Intelligence Generated Content), 

and intelligent interaction, enable the construction of immersive, 

experiential, and co-creative communication scenarios, realizing 

the seamless integration of online and offline experiences [8]. 

This intelligent communication approach not only expands the 

reach of cultural heritage dissemination but also enhances public 

engagement and experience, transforming cultural heritage from 

collected resources into shared living cultural wealth. 

3. Practical Dilemmas and Inherent 

Needs of Cultural Heritage 

Conservation in Baoshan Museum 

Combined with the collection structure and development 

status of Baoshan Museum, and benchmarked against the 

framework of the conservation of cultural relics, the mining of 

cultural information, and the dissemination of public values, 

this study analyzes the museum’s practical dilemmas from 

three aspects: the basic conditions of cultural relic protection, 

the capacity for cultural information integration, and the level 

of public cultural services. Furthermore, it clarifies the inher-

ent needs for AI technology intervention, providing targeted 

insights for the development of subsequent practical paths. 
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3.1. Limited Conservation Technologies and 

Underdeveloped Preventive Systems 

Baoshan Museum currently houses over 10,000 cultural relics, 

including 9 first-class cultural relics, 11 second-class cultural rel-

ics, and 206 third-class cultural relics. The collection covers a di-

verse range of types, such as bronzes, paper documents, wooden 

cultural relics, and ceramics. Among these, some cultural relics 

are of considerable age and feature fragile materials, imposing 

high requirements on the preservation environment and protec-

tion technologies. In terms of the physical preservation of cultural 

relics, the museum faces three challenges: First, the refined level 

of monitoring for the cultural relic preservation environment is 

insufficient. The existing preservation conditions primarily rely 

on traditional management models, making it difficult to conduct 

continuous monitoring and data-driven management of key envi-

ronmental factors, such as temperature, humidity, light intensity, 

and microbial activity. Consequently, potential risks cannot be 

identified in a timely manner, leading to the gradual accumulation 

of issues such as bronze corrosion, paper embrittlement, and the 

aging of organic cultural relics. Second, the scope of digital cov-

erage is limited. Since launching the digital protection and utili-

zation of cultural relics in 2022, the museum has completed data 

collection for 153 cultural relics. However, compared to the total 

collection size, the scale of digital achievements remains modest, 

and a systematic protection system has not yet been established. 

Some digital outputs still remain at the level of basic text record-

ing and conventional image collection, lacking high-precision 3D 

models, full-element texture information, and standardized 

metadata. This makes it challenging to establish long-term, stable 

digital archives and effectively support subsequent exhibition, 

communication, scientific research, and activation. Third, the uti-

lization of cultural relics still primarily relies on physical contact. 

Academic research, exhibitions, and public education activities 

predominantly depend on physical cultural relics, increasing the 

potential risk of damage during transportation and display. Addi-

tionally, relevant data are stored in a fragmented manner with het-

erogeneous formats, failing to provide stable data support for in-

telligent monitoring and scientific restoration. 

3.2. Insufficient Resource Integration and 

Underdeveloped Knowledge Production 

Capacity 

The cultural relics collected by Baoshan Museum record 

important information about ethnic integration, the history of 

the War of Resistance against Japanese Aggression, and bor-

der social development in western Yunnan, boasting promi-

nent academic value. However, in terms of cultural infor-

mation mining and academic research, relevant resources have 

not been fully integrated, and their potential value remains 

largely untapped. Despite the museum’s large and diverse col-

lection, related archives, archaeological reports, historical 

documents, and research findings are mostly stored in unstruc-

tured and fragmented forms. The temporal and spatial corre-

lations between cultural relics, as well as between cultural rel-

ics and historical events, have not been systematically orga-

nized, making it difficult to form a complete cultural infor-

mation network. Currently, research methods still rely heavily 

on manual retrieval and empirical analysis, resulting in rela-

tively low efficiency and hindering large-scale data correla-

tion analysis. For instance, research on cultural relics of the 

Western Yunnan Campaign involves multiple fields, includ-

ing military history, social history, and regional history, but 

lacks the support of a systematic data platform, making it chal-

lenging to construct a comprehensive historical narrative 

structure. Furthermore, the museum’s informatization con-

struction is still in its initial stages, and a sound intelligent col-

lection management and knowledge mining system has not 

been established. As a result, existing digital achievements are 

difficult to transform into computable and analyzable struc-

tured knowledge resources, which restricts the depth and 

breadth of cultural relic research. 

3.3. Monotonous Exhibition Methods and 

Inadequate Public Cultural Service 

Capacity 

Against the backdrop of rapid digital technology develop-

ment, public demand for cultural heritage communication has 

shifted from traditional information acquisition to immersive 

experience and interactive participation. While Baoshan Mu-

seum relies primarily on traditional exhibition models, which 

can no longer fully meet the increasingly diversified cultural 

needs of the public. The adoption of traditional exhibition 

methods featuring physical displays supplemented by graphic 

descriptions results in limited narrative layers and a lack of 

interactive experience sessions. Consequently, the public 

struggles to gain an in-depth understanding of the historical 

background and cultural connotations behind cultural relics 

during visits, making it difficult to form emotional resonance. 

In addition, due to constraints such as geographical location, 

opening hours, and physical space capacity, the radiation 

scope of public cultural services at Baoshan Museum is rela-

tively limited, and people in remote areas or special groups 

still have insufficient access to cultural resources. Although 

we have launched online services such as “Virtual Visit to Ba-

oshan Museum”, the overall content remains relatively simple, 

the types of digital products are relatively single, and a com-

munication system featuring in-depth integration of online 

and offline services has not yet been formed. 

4. Practical Technical Paths for  

AI-enabled Cultural Heritage 

Conservation in Baoshan Museum 

Based on the aforementioned theoretical framework and 
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analysis of practical dilemmas, the introduction of AI technol-

ogy should not be a mere superficial addition at the tool level. 

Instead, it requires systematic path reconstruction to promote 

the transformation of cultural heritage conservation from ex-

perience-driven to data-driven, and from scattered individual 

applications to systematic operation. Specifically, a techni-

cally feasible path with inherent logical consistency can be 

constructed around three areas: physical protection, infor-

mation analysis, and value communication. 

4.1. Construction of a Preventive Protection 

System Integrating Intelligent Monitoring 

and Digital Twins 

Considering its collection scale, the material characteristics 

of its artifacts, and the current level of digital development, Ba-

oshan Museum is recommended to adopt digital twin technol-

ogy as a core approach. Digital twin technology transforms 

physical objects into high-fidelity virtual models, enabling the 

simulation of real-world conditions and supporting extended 

analytical functions beyond the limitations of physical enti-

ties [9]. Building on this foundation, the integration of multi-

source sensing and intelligent analytical tools can facilitate 

the establishment of a dynamically responsive preventive 

conservation system, addressing existing challenges in phys-

ical preservation. 

The implementation of such a system can be structured 

through three measures. First, an AI-based intelligent disease 

identification and early warning system can be established. 

This system would allow automatic detection, quantitative as-

sessment, and trend prediction of typical deterioration phe-

nomena, including bronze corrosion, paper embrittlement, and 

wooden artifact decay. Internet of Things (IoT) enabled envi-

ronmental monitoring devices can collect real-time data on 

key preservation indicators, such as temperature, humidity, 

light intensity, and air composition, which can then be ana-

lyzed using AI algorithms to generate dynamic risk assess-

ments and early warnings. This approach overcomes the limi-

tations of conventional manual inspections, enhances refined 

environmental management, and mitigates the risk of deterio-

ration progression [3]. 

Second, digital preservation outcomes should be upgraded, 

and a standardized digital archive system constructed. Cul-

tural relics can be digitized in a phased and categorized man-

ner according to their grade, material properties, and preser-

vation status. Priority should be given to first- and second-

class precious relics, as well as fragile or vulnerable items, to 

achieve high-fidelity reconstruction of geometric structures, 

surface textures, and material properties. Furthermore, the in-

tegration of Unmanned Aerial Vehicle oblique photography, 

Light Detection And Ranging (LiDAR), and 3D laser scan-

ning technologies can support comprehensive digital docu-

mentation of important immovable heritage. Existing digital 

assets should be consolidated, data formats standardized, and 

a systematic digital archive developed to provide robust sup-

port for intelligent monitoring, scientific restoration, digital 

exhibitions, and academic research. 

Third, the utilization of cultural relics can be optimized, and 

the risk of physical handling minimized, through the enhanced 

digital archive system. A digital exhibition and research plat-

form can be established to provide access for academic study 

and public display via digital images, 3D models, and other 

virtual formats. This approach reduces the potential for irre-

versible damage associated with the extraction and transpor-

tation of physical artifacts, thereby balancing the dual objec-

tives of preservation and utilization. 

4.2. Establishment of a Knowledge Integration 

System Integrating Knowledge Graphs and 

Multi-source Data Fusion 

To address the challenges of insufficient resource integration 

and limited knowledge production capacity, Baoshan Museum is 

recommended to systematically integrate multi-source cultural 

relic information. Leveraging its distinctive collections, such as 

those related to the Western Yunnan Campaign and the Ailao 

Bronze Culture, the museum can construct a cultural relic 

knowledge graph to facilitate structured analysis and retrieval. 

Building on existing digital foundations, a data reconstruction 

framework can be established, in which cultural relics serve as 

core nodes and regional cultural contexts act as connecting links. 

Through the systematic organization and standardized pro-

cessing of collected archives, archaeological data, historical 

documents, and research outputs, a cross-type and multi-di-

mensional data resource system can be developed. This sys-

tem emphasizes the multiple correlations between cultural rel-

ics, as well as between cultural relics and broader historical 

contexts, including ethnic exchanges in western Yunnan, the 

War of Resistance against Japanese Aggression, and regional 

border development patterns. By extracting cultural logic 

from both temporal evolution and spatial distribution perspec-

tives, a structured correlation model can be established, en-

compassing elements such as artifacts, time, space, historical 

figures, and craftsmanship. This model transforms infor-

mation from fragmented storage into an integrated and corre-

lated resource, thereby supporting advanced knowledge min-

ing and multi-dimensional retrieval. 

Qin Xinhua has explored the construction and application 

of cultural heritage knowledge graphs using Shanxi Museum 

as a case study. He argued that unlike traditional entry-level 

databases, knowledge graphs emphasize semantic correlations 

among data, enabling the interpretation of cultural relic infor-

mation within a comprehensive historical context and provid-

ing a foundation for in-depth knowledge extraction and multi-

dimensional analysis [10]. For instance, in research on the 

Western Yunnan Campaign relics, a cross-temporal and spa-

tial relational structure can be built around the nodes “cultural 

relics—battles—transportation routes—regional society” to 

reveal inherent connections between different artifact types 
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and expand research perspectives. 

Simultaneously, the reliance on manual retrieval and empiri-

cal judgment can be mitigated through the introduction of digi-

tal analysis tools, offering systematic support for researchers [5]. 

In addition, the museum may accelerate the development of in-

formatization and intelligent platforms. Given the early stage of 

digital infrastructure, local museums can progressively estab-

lish intelligent collection management and knowledge mining 

systems. Priority may be given to characteristic collections, 

with a tailored digital platform integrating existing achieve-

ments to enable standardized management, visual retrieval, and 

efficient utilization of cultural relic information. 

Moreover, lessons can be drawn from mature practices such 

as the Shaanxi Cultural Relic Integration Platform, Wuxi’s AI 

digital human tour guide, and AI-assisted interpretation of Hu-

nan bamboo slips. These examples demonstrate how digital 

achievements can be transformed into knowledge resources to 

support both academic research and exhibition narratives. 

4.3. Formation of an Intelligent Service System 

Integrating Immersive Interactive 

Experience and Intelligent Guided Tour 

In the domain of cultural heritage communication, AI tech-

nology should aim to shift the communication paradigm from 

content supply-oriented to user experience-oriented. This 

transformation can be implemented through three strategies. 

First, innovating exhibition models. Local museums should 

move beyond traditional exhibition methods dominated by 

physical displays and static graphic interpretations and en-

hance the design of interactive and immersive exhibition ex-

periences. Contextualized exhibition spaces can be con-

structed based on the historical and cultural significance of the 

collections, enabling systematic presentation of the historical 

narratives embodied in cultural relics. AI technologies can 

support personalized exhibition content and interactive sce-

narios tailored to the inherent characteristics of the collections 

and the diverse needs of audiences. For instance, 3D recon-

struction and texture mapping allow visitors to observe ar-

tifacts in a virtual environment and simulate restoration 

processes, thereby deepening understanding and engage-

ment with cultural heritage [11]. Situational reproduction 

can be designed around core themes, such as the Western 

Yunnan Campaign and the Ailao Bronze Culture, facilitat-

ing a shift from artifact-centric display to civilization-ori-

ented narrative. 

Second, promoting the development of online digital muse-

ums. As noted by Styliani, Fotis, and Kostas, an online mu-

seum does not replace the physical museum but rather extends 

its reach [12]. By leveraging 3D artifact visualization, virtual 

exhibitions, and online educational programs, museums can 

overcome temporal and spatial limitations and broaden social 

access to cultural resources. The existing “Virtual Visit to Ba-

oshan Museum” platform can be upgraded to include online 

special exhibitions, a digital cultural relic repository, expert 

lectures, and science popularization courses. AI-generated 

content can provide personalized interpretation to meet the di-

verse cultural needs of different audiences. 

Third, establishing a distinctive intelligent communication 

brand. Drawing on the experiences of The Palace Museum’s 

Digital Collection as well as Digital Dunhuang Resource Li-

brary, and integrating the unique characteristics of western 

Yunnan culture, Baoshan Museum could develop a coordi-

nated online-offline communication system. Offline exhibi-

tions can be synchronized with online live broadcasts, while 

high-quality digital content encourages engagement with the 

physical museum, forming a two-way, interactive communi-

cation mechanism that expands the reach and impact of cul-

tural heritage dissemination. 

5. Implementation Guarantee 

Mechanisms for AI-enabled Cultural 

Heritage Conservation 

The digital transformation of local museums involves not 

only technological innovation but also requires the establish-

ment of systematic guarantees in data resource construction, 

talent training, and collaborative innovation, and public cul-

tural sharing. These guarantees are essential to building a sus-

tainable operational model for smart museums. 

5.1. Construction of a Standardized Cultural 

Relic Data Resource System for Digital 

Transformation 

High-quality data resources are a prerequisite for intelligent 

analysis and knowledge mining in cultural heritage conserva-

tion. Local museums should progressively develop a standard-

ized system for digital collection of cultural relics based on 

existing digital achievements. This includes automated identi-

fication and semantic annotation of images, texts, and multi-

source data, unification of standards for 3D modeling accu-

racy, image acquisition specifications, and metadata descrip-

tion, and the implementation of standardized management for 

data collection, storage, and application. Such measures en-

sure compatibility and long-term usability of digital resources. 

In addition, museums should establish a comprehensive 

cultural relic data management platform that integrates basic 

artifact information, digital images, 3D models, and related 

historical documents to create a structured data repository. 

This platform enhances capabilities for data correlation anal-

ysis and intelligent management, providing integrated support 

for research, exhibition, and utilization of cultural heritage. 

Finally, local museums should implement multi-level backup 

and cloud storage systems, introduce intelligent monitoring and 

risk early-warning mechanisms, and apply data encryption and 

access control measures to ensure data security and reliability. 

These measures are critical for the sustainable preservation and 

safe inheritance of digital cultural heritage resources. 
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5.2. Improvement of Interdisciplinary Talent 

Training and Collaborative Innovation 

Mechanisms 

Although the continuous iteration of high and new technol-

ogies is of great significance in the process of museum digiti-

zation, the core requirement lies in a team of high-quality tal-

ents to realize the precise alignment among technologies, ap-

plication scenarios and practical demands [13]. The applica-

tion of AI technology in cultural heritage conservation encom-

passes both humanities and technical dimensions, placing 

higher demands on talent composition and innovation mecha-

nisms. To address these challenges, Baoshan Museum is im-

plementing specialized training programs in digital technolo-

gies, data management, and AI applications to enhance the in-

formation literacy of its cultural heritage professionals. Such 

training fosters dual expertise—proficiency in museum and 

cultural work alongside mastery of technical skills—enabling 

personnel to actively participate in all stages of digital conser-

vation and data management. 

In parallel, the museum is collaborating with universities, 

research institutions, and technology enterprises to introduce 

specialists in AI, computer science, and data analytics. 

Through joint laboratory construction, collaborative research 

projects, and talent exchange initiatives, the museum aims to 

integrate cultural heritage expertise with information technol-

ogy, thereby cultivating an interdisciplinary talent pool. 

Establishing a multi-stakeholder collaborative innovation 

mechanism further enhances the efficiency of technology ap-

plication. Given the high systemic complexity and long oper-

ational chain of digital cultural heritage conservation, the mu-

seum is deepening partnerships with academic and industrial en-

tities to advance research and application of key technologies, in-

cluding 3D cultural relic modeling, digital restoration, and 

knowledge graph construction. Mature technology platforms are 

also leveraged to improve project implementation efficiency. 

Adopting a demand-driven, technology-supported, aca-

demically supervised, and labor-specialized collaborative 

model [14], the museum clarifies institutional priorities, en-

sures artifact safety, and interprets cultural value. Technical 

institutions focus on algorithm development, platform con-

struction, and system integration; academic institutions pro-

vide scholarly guidance and quality supervision; while com-

munication institutions manage content transformation, public 

engagement, and brand operation. By integrating resources 

and complementary strengths across stakeholders, the overall 

effectiveness of technological transformation and application 

can be significantly enhanced. 

5.3. Optimization of Digital Cultural Sharing 

Mechanisms 

The construction of an open, collaborative, and shared dig-

ital cultural resource system is a key path to addressing the 

resource limitations of prefecture-level museums and improv-

ing the quality and coverage of public cultural services. Local 

museums could choose to optimize and upgrade existing 

online service platforms, gradually building a standardized 

digital museum platform. It systematically sorts digital re-

sources such as high-definition cultural relic images, cultural 

relic background interpretations, and archaeological research 

data, and opens them to the public in an orderly manner. This 

facilitates convenient public access to cultural information 

and advances the inclusive dissemination of cultural resources. 

Enriching the forms of digital cultural communication and ser-

vices is another important exploration for local museums in 

deepening the integration of digital resources with education. 

Building on virtual exhibitions and online education courses, 

the museum will increase investment in the development of 

digital cultural products, launching cultural and creative digi-

tal products, interactive quiz mini-programs, and cultural pop-

ular science short videos tailored to different groups. These 

initiatives will enhance the interest and initiative of public par-

ticipation. Simultaneously, as demonstrated by Baoshan Mu-

seum, local museums may strengthen cooperation with 

schools and universities. Together, they will develop digital 

courses and cultural education practice projects that align with 

learners’ needs, organically integrating the museum’s charac-

teristic collected resources into the campus education system. 

This initiative drives the shift of public cultural services from 

passive provision to active engagement, establishing muse-

ums as key platforms for out-of-school education and further 

expanding the reach of public cultural services. Constructing 

a cross-level and cross-regional digital cultural resource shar-

ing pattern requires taking resource integration and comple-

mentary advantages as the key point. On one hand, by building 

a regional digital cultural sharing alliance, museums will pro-

mote resource interconnection and collaborative cooperation, 

avoiding resource waste caused by redundant construction and 

effectively expanding the communication coverage of cultural 

resources. On the other hand, museums will proactively con-

nect with higher-level digital resource platforms, introducing 

high-quality resources based on learning from mature opera-

tional experiences, enriching its own service offerings, and 

creating differentiated service content that reflects regional 

cultural characteristics. These efforts will effectively improve 

the inclusiveness and equalization of public cultural services 

[14]. 

6. Conclusions 

In the context of advancing cultural digitalization, local mu-

seums face increasing pressure to integrate digital and intelli-

gent technologies into their heritage practices. Artificial intel-

ligence serves not only as a technical tool but also as a strate-

gic enabler, facilitating the transition of cultural heritage con-

servation from experience-driven to data-driven, from reac-

tive to preventive, and from static display to immersive en-

gagement. Cultural heritage conservation remains a long-term, 
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systematic endeavor, and the application of AI continues to 

require iterative experimentation and evaluation. Moving for-

ward, local museums should align technological applications 

with the characteristics of their collections, strengthen infra-

structure in data management, talent development, and insti-

tutional support, and foster the integration of technological in-

novation with heritage practices. Such efforts can enhance the 

preservation, interpretation, and dissemination of cultural her-

itage in the digital era, contributing to the sustainable devel-

opment and continued vitality of traditional culture. 
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