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Reconstruction Technology and Accuracy of Cliff Stone Carvings Based

on 3D Laser Scanning
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(1.Gongqing College, Nanchang University; 2.School of Advanced Manufacturing, Nanchang University;
3.School of Physics and Materials Science, Nanchang University)
Abstract: A three-dimensional laser scanner was utilized to acquire digital models of the stone carvings at Mount
Lu, providing an accurate foundation for restoration. Through an analysis of the overall condition of the stone
carving models, the defects were classified into three categories: slight wear, severe wear, and crack interference.
Laser scanning technology was employed to scan different types of defects, and the Geomagic Wrap software was
utilized to reconstruct the three-dimensional point cloud data of the stone carvings obtained from the laser scan-
ning process. considering that significant text losses occurrs due to cracks or wear, a simulation of the stone carv-
ing process was conducted. Relief techniques were employed to convert rubbings of the stone carvings into three-
dimensional models, which were then fitted into the overall model. By combining 3D printing technology, digi-
tized three-dimensional models were transformed into tangible physical models to validate the effect of the stone
carving restoration.
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Fig.1 Point cloud data acquisition of stone carvings
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Fig.2 Restored model
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Fig.3 Flow chart of cliffside stone carving restoration process
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Fig.4 Curvature detection map
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Fig.5 Surface reconstruction process
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Fig.6 Overall scan image of the Seven Buddhas Verse
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Fig.7 Crack removal and texture restoration
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Fig.8 Images of two-dimensional text restoration
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Fig.9 Process of restoring 3D text model
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Fig.10 Restoration complete of the Seven Buddhas Verse stone

carving
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Fig.11 Surface reconstruction process of partial image of the Seven Buddhas Verse text
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Fig.12 Partial printing of the Seven Buddhas Verse
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