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Abstract

Stone tools were created and used for daily life during the prehistoric periods. Excavated stone tools and flakes are
joined together to recreate the mother rock and are referred to as a joining material. When describing joining materials
in excavation investigation reports, actual measurement maps are created, or plots are drawn based on 3D measurement
point clouds. However, surface point clouds of joining materials acquired bylaser measurement are not sufficient for the
investigation and research of the joining materials, and the internal information of the joining material is also required.
To generate complete joining materials, it is necessary to match the measured surface point clouds obtained by measuring
the joining materials with the point clouds of the stone tools that comprise the joining material. However, some stone
tools within a surface point cloud obtained by measuring the joining material are partially hidden by other stone tools.
Therefore, the method matching the surface of the joining material with that of the stone tools needs to focus on the
partial shape of the stone tools. In this paper, we propose a new method for partial matching between surface point
clouds obtained by measuring joining materials and point clouds representing peeled surfaces of the stone tools. Our
method can reconstruct the spatial arrangement of the stone tools that compose the joining material from the surface

point cloud of the joining material and the measured point clouds of the stone tools.
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1 72,261 31,826 272,038 13.420 4.025 0.194 0.631
2 50,584 41,306 294,172 19.463 8.277 0.435 0.818
3 198,885 142,332 440,834 21.352 69.537 0.994 1.220
4 26,263 59,326 130,354 17.569 2.551 0.008 0.130
5 102,072 83,585 199,825 32.197 25.710 3.309 2.247
6 170,599 105,872 728,547 71.315 | 244.410 0.205 0.598
7 70,650 19,048 319,595 19.581 2.070 0.707 1.102
8 340,633 105,872 1,799,087 | 106.932 47.311 2.710 1.900
9 45,866 38,274 333,733 25.115 9.803 0.007 0.119
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22 12,499 45,229 160,911 5.699 0.502 0.034 0.457
23 48,603 38,046 977,957 32.533 1.960 0.022 0.218
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