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Abstract  Existing restoration methods perform virtual restoration of computer-aided cultural relics with low
accuracy and speed. To address this issue, a new reassembly method of cultural relics based on feature Point
matching of fracture surface is proposed. First, the improved internal shape signature method is used to extract
potential feature points of fragment {racture surfaces. Then, the covariance matrix of geometric features of adjacent
feature points is calculated to construct feature descriptors. The logarithmic Euclidean Riemann method is then used
as the similarity measure criterion, and the initial point pair set is obtained based on the bidirectional nearest
neighbor method. The optimal matching set is obtained by eliminating mismatching pairs based on the canonical
correlation analysis method. Finally, the least square method is used to calculate the rigid body transformation
matrix to align the fragments and the iterative closest point algorithm is used to achieve precise alignment, thereby
realizing fragment reassembly. Experimental results show that the proposed algorithm has fewer feature points
compared with traditional algorithms; the descriptor is simple and robust, which effectively improves the efficiency
and accuracy of fragment reassembly.
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Fig. 5 Reassembly results of some adjacent fragments. (a) Reassembly results of fragment 1, 2; (b) reassembly color maps
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Table 1 Comparison of performances of different algorithms

Running time /s Matching accuracy Recombination error /mm
Experimental
dat Method in Proposed Method in Proposed Method in Proposed
ata
Ref. [3] method Ref. [3] method Ref. [3] method
Fragmentl-2 52.315 34.745 0.821 0.881 1.2325 0.8842
Fragment3-4 20.746 13.072 0.765 0.833 1.4956 0.9151
Fragment5-6 29.135 22.941 0.639 0.904 3.2824 0.8027
Fragment 5-8 44.068 31.408 0.682 0.856 2.9401 0.9483
Fragment6-8 50.416 36.854 0.736 0.908 1.6598 0.8516
Fragment7-8 25.197 12.192 0.605 0.874 3.5875 0.9647
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