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ABSTRACT
The statues, calligraphic sutra carvings, and decorative patterns in Xiangtangshan Grottoes possess diverse artistic values. Digital 
protection of Xiangtangshan Grottoes not only enables the permanent preservation and complete inheritance of artistic 
information, but also promotes the mass communication and international expression of grotto culture. In practice, strategies 
such as constructing a high-precision and multi-dimensional data collection system, establishing an integrated and standardized 
digital resource platform, developing immersive and experiential digital display applications, and improving a long-term and 
collaborative protection and operation mechanism can be implemented to effectively promote the digital protection of 
Xiangtangshan Grottoes and facilitate their high-quality development in the new era and new stage.
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1　Introduction

Article 17 of the “Law of the People ’ s Republic of China on Cultural Relics Protection” clearly stipulates: “The state 
strengthens the informatization of cultural relics protection, advances digital preservation of cultural relics, and promotes 
the digital collection, display and utilization of cultural relics resources”, which provides an institutional basis for the 
technological transformation and pathway upgrading of cultural relics protection. As important remains of Buddhist 
grotto art from the late Northern Dynasties in Handan, Hebei Province, Xiangtangshan Grottoes have been constructed 
over multiple dynasties and house a large number of statues, inscribed scriptures, and architectural decorations. They are 
highly representative among the grottoes of the same period and have exceptional artistic, historical, and academic 
values. Affected by multiple factors such as natural weathering, fluctuations in ambient temperature and humidity, and 
human disturbances, the diseases of the grottoes themselves have been continuously worsening, and the artistic 
information and historical relics are facing the dual crises of loss and damage. In this current context, the systematic 
digital protection of Xiangtangshan Grottoes is not only a concrete implementation of national cultural relics protection 
laws and regulations, but also an essential path to break through the limitations of traditional protection methods, 
maintain the authenticity and integrity of the heritage, and promote the long-term preservation and activated utilization 
of precious grotto art.

2　Artistic Values of Xiangtangshan Grottoes

2.1　Style Transformation and Aesthetic Breakthrough of Statue Art

The statue art of Xiangtangshan Grottoes occupies a crucial transitional phase in Chinese grotto art, which evolves 
from the slender and elegant figures of the Northern Wei Dynasty to the plump and robust style of the Tang Dynasty, and 
achieves an artistic breakthrough of great historical significance marked by distinct style transformation and mature 
aesthetic expression. It carries the aesthetic convention of the Northern Wei, characterized by slender and elegant figures 
as well as elaborate and flowing drapery. In the Eastern Wei and Northern Qi periods, it gradually evolves new 
characteristics such as round faces, sturdy physiques, and solemn countenances. The lines become softer and more 
concise, with increased focus on portraying the inner spiritual essence of the figures, thus achieving the integration of 
form and spirit [1]. It boasts a comprehensive sculptural system in which Buddhas, bodhisattvas, mallas and other figures 
each possess their own unique demeanor. It adheres to the sacred and solemn aesthetic of Buddhist art while 
incorporating secular aesthetic sensibilities, and transcends the rigid conventions of earlier periods. The grottoes 
comprehensively employ techniques such as round carving, relief carving, and openwork carving to precisely render the 
physical structure, texture of garments, and facial expressions, and movements of figures. The spatial layout emphasizes 
balance and order, and the visual effect is calm and harmonious. The grottoes provide direct artistic experience and form 
references for the maturity and prosperity of Tang Dynasty statue art, and is a highly representative physical relics of the 
stylistic transformation of Chinese grotto art.
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2.2　Artistic Excellence and Documentary Value of Calligraphic Sutra Carvings

As a typical relic of large-scale stone sutras in early Chinese grottoes, the cliff inscriptions of sutras in Xiangtangshan 
Grottoes bears dual values of calligraphy art and religious documents. The script integrates the brushstrokes of regular 
script, clerical script and seal script, forming a stable and unique system in terms of strokes, character structures and line 
forms. They not only possesses a stable composition and balanced structure, but also naturally accommodates both 
squared and rounded brushstrokes. With solid and restrained strokes as well as an elegant aura, the inscriptions epitomize 
the mature form of calligraphic art in the late Northern Dynasties. The carving craftsmanship of the stone sutras is 
meticulous and precise, faithfully reproducing the original brush essence of the calligraphy, and integrating harmoniously 
with the texture of the stone. It forms an simple, ancient, dignified and orderly visual style, making it an important 
representative of the stele calligraphy system of the Northern Dynasties. Studies in the history of calligraphy generally 
affirm the artistic achievement of the cliff inscriptions of sutras in Xiangtangshan Grottoes, and believe that their 
brushstroke characteristics, structural patterns and overall artistic rhythm lay important groundwork and accumulate vital 
experience for the development of calligraphy in the Tang Dynasty. These inscriptions also preserve complete versions of 
Buddhist scriptures, and retain the religious doctrines, cultural information and social beliefs of the Northern Dynasties 
with a durable form of stone carving. They provide direct and reliable physical evidence for academic research into the 
spread of Buddhism, the transmission and circulation of scriptures, and the social belief ecology of the Northern 
Dynasties, possessing irreplaceable value in both artistic aesthetics and academic research.

2.3　Integrated Innovation and Cultural Connotation of Decorative Patterns

The decorative patterns of Xiangtangshan Grottoes have formed a unique integration path under the background of 
multicultural interaction. Based on the foreign Buddhist art, they actively connect with the traditional aesthetic system of 
the Central Plains, and complete the transformation from formal imitation to indigenous reconstruction. Their cultural 
connotations and spirit of the times are fully embodied through this decorative pattern system. The decorative patterns 
used in the grottoes cover Buddhist motifs, plant patterns, geometric patterns and human figures. Motifs such as lotus, 
honeysuckle, flying devas, and dragons not only inherit the basic symbolic features of Indian Buddhist art, but also 
undergo systematic adjustments in forms, structures and lines. The lotus has evolved from single-layer petals to multiple 
petals with rich layers, and its lines become rounder and smoother. While maintaining its original decorative function, the 
honeysuckle pattern has strengthened its extensiveness and rhythmic sense, making it a representative visual symbol in 
the decorative system of the Northern Dynasties grottoes [2]. Plant and geometric patterns emphasize symmetrical order 
and rhythm variation, with regular composition and concise lines. They not only enhance the spatial atmosphere of the 
caves, but also embody the spiritual sustenance and value pursuit of the ancients. These patterns integrate elements of 
Indian Buddhist culture, traditional Central Plains culture and Western Regions culture organically, eliminating the 
boundaries among cultures and directly presenting the dynamic and inclusive nature of cultural exchanges during the 
Northern Dynasties. They demonstrate the mature decorative craftsmanship and creation abilities of Northern Dynasties 
craftsmen, and carry the social aesthetic tendencies and cultural psychological structure of a specific historical period, 
providing an indispensable physical basis for academic research on cultural integration in the Northern Dynasties.

3　The Necessity of Digital Protection for Xiangtangshan Grottoes

3.1　Realize the Permanent Retention and Intact Transmission of Artistic Data

Carrying out digital protection for Xiangtangshan Grottoes is an important way to achieve the permanent retention 
and intact transmission of their artistic information. By leveraging digital technology, comprehensive and high-precision 
information collection and documentation can be conducted on the architectural forms, statue shapes, sutra inscriptions, 
and decorative patterns of the grottoes. This approach breaks through the limitations of traditional convention methods 
in terms of preservation dimensions, precision, and time span, and converts the non-renewable and vulnerable physical 
grotto art into storable and long-lasting digital resources. Digital collection methods can precisely capture the subtle 
textures of statues, the original brushstrokes of sutra inscriptions, and the intricate details of decorative patterns, and 
restore the original state and craftsmanship characteristics of the grotto art to the greatest extent, so as to effectively slow 
down or even prevent the attenuation and loss of artistic information caused by natural erosion and human disturbance. 
The establishment of a systematic and comprehensive digital archive can achieve the lossless retention and 
intergenerational transmission of artistic information, and provide an authentic, reliable, comprehensive, and systematic 
basis for subsequent academic research, public appreciation, and cultural relic restoration. In this way, the historical value 
and artistic essence carried by Xiangtangshan Grottoes can be continuously preserved in the digital space, and the 
precious heritage of outstanding Chinese traditional culture can be effectively safeguarded.
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3.2　Facilitate the Universal Sharing and International Presentation of Cultural Heritage

The digital protection for Xiangtangshan Grottoes is also an important measure to promote their cultural 
dissemination and achieve universal sharing and international presentation. Due to the limitations of space, protection 
conditions and geographical location, the physical grottoes are difficult to reach a wider audience. However, digital 
means can break through physical boundaries and transform the statues, murals, architectural structures and historical 
information of Xiangtangshan Grottoes into digital resources that can be permanently preserved and conveniently 
disseminated, enabling people of all ages, regions and cultural backgrounds to equally access and understand this 
cultural heritage [3]. Digital display, virtual tours, online exhibitions, multimedia interpretations and other forms can 
directly lower the threshold for public participation in cultural experiences, strengthen the publicity and inclusiveness of 
cultural heritage, and truly integrate the art of Xiangtangshan Grottoes into public life. Through digital achievements, 
Xiangtangshan Grottoes can also present their artistic, historical and cultural values to overseas audiences through 
internationally compatible technological forms and narrative methods, promote the precise and modern international 
expression of Chinese culture, facilitate understanding and dialogue among different civilizations, and continuously 
enhance the influence of the Xiangtangshan Grottoes in the global cultural landscape.

4　Digital Preservation Strategies for Xiangtangshan Grottoes

4.1　Construction of a High-Precision and Multi-Dimensional Data Collection System

To advance the comprehensive digital information collection of Xiangtangshan Grottoes, it is necessary to standardize 
the collection process with rigorous and professional technical guidelines, covering all types of artistic media such as 
architectural caves, statues, sutra inscriptions, murals and decorations. Meanwhile, diverse technologies such as 3D laser 
scanning, close-range photogrammetry and ultra-high-definition video recording should be integrated to accurately 
capture the spatial structures, surface textures and color gradations of the grottoes, to ensure that the collected data is 
highly accurate, complete and authentic. Additionally, the classified collection should be carried out according to the 
distribution area and artistic expression form of the caves, and a collection framework that combines overall layout and 
partial details, as well as macroscopic form and microscopic craftsmanship, should be established, in order to completely 
preserve the spatial logic, structural characteristics and construction techniques of the grottoes. The entire collection 
process should comply with the requirements of cultural relic protection and adopt non-contact operation to avoid 
interference and damage to the grottoes themselves.

4.2　Establish an Integrated and Standardized Digital Resource Platform

The digital protection of Xiangtangshan Grottoes should focus on the cultural relic conservation and academic 
utilization. It should integrate multi-source digital acquisition data, literature research results, and archaeological 
excavation materials to build an integrated digital resource platform that encompasses storage, management, retrieval, 
and application functions. In practice, industry standards and technical specifications for cultural relic digitalization shall 
be strictly followed to complete data classification, unified coding, and standardized storage, and to separately establish 
specialized databases for statues, sutra inscriptions, decorations, architecture and other categories, thus strengthening 
structured and systematic management of resources and enhancing the efficiency and convenience of digital resource 
retrieval and access [4]. The platform should be equipped with dynamic data update, hierarchical permission control, and 
multiple security protection mechanisms to ensure the long-term stable storage and secure and controllable use of digital 
resources. At the same time, it must actively connect with the national big data system of cultural relic resources to 
achieve standardized interoperability of data formats, interfaces, and management processes, providing unified and 
authoritative data support for grotto protection and restoration, academic research, public presentation, and cultural 
dissemination.

4.3　Develop Immersive and Experiential Digital Display Applications

Based on the established digital resource system of Xiangtangshan Grottoes, promoting the research and 
development of diversified digital display and experience products can continuously expand the communication 
dimensions and experience paths of Xiangtangshan Grotto art. Firstly, it is essential to build a high-precision 3D roaming 
scene of virtual caves and a digital restoration system for statues, so as to enhance the public ’ s intuitive understanding of 
the overall layout and carving details of the grottoes. Secondly, online digital exhibitions and mobile immersive 
experience carriers should be established by leveraging VR, AR and other technologies to enhance the sense of presence 
and interactivity of the viewing process. Moreover, the development of digital content should uphold the unity of 
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academic rigor and public readability to provide detailed data support for professional research while creating 
convenient and perceptible cultural contact channels for the general audience, thereby promoting the integration of 
Xiangtangshan Grotto art into contemporary cultural life in a modern and immersive form.

4.4　Improve a Long-term and Collaborative Protection and Operation Mechanism

To improve the long-term and collaborative operation mechanism for the digital protection of Xiangtangshan 
Grottoes, it is necessary to take the government as the leading entity, professional institutions as the implementation 
entities, and social forces as important supports, and clarify the scope of rights, responsibilities and collaboration 
procedures for all parties, so as to ensure the steady and sustainable development of digital protection work [5]. 
Meanwhile, in light of the long-term needs of grotto protection, overall plans and phased implementation schemes 
should be formulated to coordinate and advance key links such as high-precision data collection, management platform 
construction, public presentation and dissemination, and technological iteration and update, thus achieving systematic 
management throughout the process. Simultaneously, the management and standardized application of intellectual 
property rights over digital resources should be strengthened, and the research outcomes should be efficiently 
implemented in academic research, public education, cultural dissemination and other scenarios.

5　Conclusion

Xiangtangshan Grottoes occupy an irreplaceable position in the history of Chinese cave art due to their unique statue 
art, exquisite calligraphic sutra carvings, and rich decorative patterns, and embody the profound cultural and artistic 
accumulation and religious connotations of the Northern Dynasties period. Digital protection opens up a new path for 
the permanent preservation, in-depth research, and expanded dissemination of grotto art, representing an inevitable 
direction for the protection and utilization of cultural relics in the new era. Building a systematic and scientific digital 
protection system, and achieving precise documentation, in-depth interpretation, and diversified dissemination of artistic 
value can enable the art of Xiangtangshan Grottoes to revitalize in the digital age. In the future, it is necessary to adhere 
to the principles of conservation priority, value-oriented development, and technology empowerment, continuously 
advance digital practices, safeguard precious cultural heritage, and promote the creative transformation and innovative 
development of outstanding traditional Chinese culture, thereby providing solid support for the construction of a cultural 
power and the sustainable inheritance of civilization.

About the Author
Zhishang Cheng, Master's Degree, teaching assistant, Research Field: History of Art.

References
[1] ZHANG Qing. Research on the Localization of Buddhist Art: A Case Study of Xiangtangshan Grottoes [J]. Dazhongwenyi, 2025, (19): 25-27.

[2] LI Jing. Study on the Digital Protection and Application of Decorative Patterns in Xiangtangshan Grottoes [J]. Masterpieces of Nature, 2024, 

(09): 6-8.

[3] LU Linlin. Research on Digital Protection Strategies for the Architectural Art of Xiangtangshan Grottoes [N]. Dahe Art Newspaper, 2025-10-

31 (007).

[4] GAO Rui. On the Ethnic Integration and Cultural Interaction in the Architectural Art of Xiangtangshan Grottoes during the Eastern Wei and 

Northern Qi Dynasties [J]. Chinese Minzu Art, 2025, (01): 22-31.

[5] GU Yuanyuan. Style of the Statues in Xiangtangshan Grottoes of the Northern Qi Dynasty and Their Influence on Folk Statues [J]. Chinese 

Calligraphy, 2024, (09): 113-121.

23


