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3D Reconstruction of 3D Printed Medical Metal Implants

Byounghun Ye' - Ku-Jin Kim'™

ABSTRACT

Since 3D printed medical implant parts usually have surface defects, it is necessary to inspect the surface after manufacturing. In
order to automate the surface inspection, it is effective to 3D scan the implant and reconstruct it as a scan model such as a point cloud.
When constructing a scan model, the characteristics of the shape and material of the implant must be considered because it has
characteristics different from those of general 3D printed parts. In this paper, we present a method to reconstruct the 3D scan model
of a 3D printed metal bone-plate that is one kind of medical implant parts. Multiple partial scan data are produced by multi-view 3D
scan, and then, we reconstruct a scan model by alignment and merging of partial data. We also present the process of the scan model

reconstruction through experiments.
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Fig. 1. The Example of Defects in 3D Printed Implants:
(a) Cracks and (b) Bending
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Fig. 3. The Overview of the 3D Reconstruction
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Table 1. Algorithm for Alignment of Partial Scan Data Sets

For i := 0 to n-2 do begin
U; 41 = union of the aligned w,; and wu;, {;
[;+1 = union of the aligned !; and [, ;:
end
U = Merged data set of u;, ;:
L := Merged data set of l;;
return U and L;
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Fig. 6. Alignment of w,; and w,  ;: @) w; ®) u, 4,

(c) the Initial Alignment of u; and v, , with Three Feature
Points (A-C), and (d) the Final Alignment of u; and u,_ ;.
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Fig. 7. Colored Distance Information for the Alignment
of u; and w,,, with (a) the Initial Alignment and
(b) the Final Alignment.
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Fig. 9. The Alignment of 7 and Z: (a) U (left) and
L (right) and (b) the Aligned Result
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