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Fracture Surface Matching Method for Terracotta Based on Feature Points
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Abstract Aiming at the defects of fragmentation, low matching precision, and slow speed for Terracotta blocks
matching, we propose a fracture surface matching method based on intrinsic shape signature (ISS) feature points.
Firstly, the outer surfaces of blocks are segmented, and the fracture surfaces are extracted. Secondly, the ISS
feature points of fracture surfaces are extracted, the feature sequences of feature points are calculated, and the
fracture surfaces are matched based on feature sequences. Finally, an improved iterative closest point algorithm
based on simulated annealing is used to match the feature point sets again. Thus, the fine matching of fracture
surfaces is completed, and the blocks are matched accurately. We match four groups of Terracotta blocks, and the
results show that the proposed method is more accurate and faster than other methods and effective for Terracotta
blocks matching.
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Table 1 Operating parameters of blocks matching methods
Block Point number of fracture surface Matching method RMS /mm Time comsuming /s
Method in Ref. [16] 0.0297 6.5
Method in Ref. [17] 0.0238 5.9
Group 1 3501, 3714
Method in Ref. [18] 0.0235 5.2
Proposed method 0.0206 4.6
Method in Ref. [16] 0.0295 6.4
Method in Ref. [17] 0.0237 5.7
Group 2 3712, 3849 )
Method in Ref. [18] 0.0233 5.1
Proposed method 0.0234 4.5
Method in Ref. [16] 0.0310 6.8
Method in Ref. [17] 0.0241 6.1
Group 3 3177, 3014
Method in Ref. [18] 0.0239 5.9
Proposed method 0.0212 5.7
Method in Ref. [16] 0.0304 6.5
Method in Ref. [17] 0.0245 5.8
Group 4 2543, 2711 .
Method in Ref. [18] 0.0241 5.1
Proposed method 0.0219 4.6
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