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Abstract

Given that the teaching of meridian and acupoint theory has long been constrained by traditional two-dimensional diagrams and
physical models, making it difficult to intuitively present complex three-dimensional anatomical structures and spatial relationships,
this study innovatively integrates next-generation modeling technology with virtual reality (VR) technology. Through physical
rendering processes (PBR) and dynamic detail optimization (LOD) techniques, a high-precision digital human model of meridians
and acupoints with 6000 Meshes and texture resolution of 4096x4096 px has been constructed. This model enables stereoscopic
tracking of meridian pathways (6DoF interaction) and tactile feedback of acupoint needling depth. A randomized controlled trial
design (n = 120) was used to validate the teaching, and the results showed that the experimental group (VR teaching) significantly
outperformed the traditional teaching group in terms of excellent operation assessment rates, acupoint positioning errors, and
knowledge retention rates. This study not only provides a quantifiable digital solution for traditional Chinese medicine education
but also extends its technical framework to international standardized teaching, remote training, and cultural dissemination, offering
significant theoretical and practical value for advancing the modernization of traditional Chinese medicine.
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