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A reverse engineering system for reproducing a 3D human bust

H. R. Choi*, ¥. Jun, Minho Chang, H-M. Rho, and

S. Park (CAD/CAM Research Center, KIST)

ABSTRACT

A dedicated reverse engineering (RE) systera for rapid manufacturing of human head in a 3I3 Lust has been developed
The first step in the process is to capture the surface detatls of a human head and shoulder by threc scanners based upan the
digual moiré fringe technique. Then the multiple scans captured from different angles are aligned and merged into a smgle
polygonal mesh, and the aligned data set 1s refined by smeothing, subdividing or hole fillmg process Finally, the refined data
set is sent to a 4-axis computer numerically control (MC) machine to manufacture a replica

In this paper, we mamly describe on the algorithims and software for aligning raultiple data sets. The method is based on
the recently popular Iterative Closest Point (ICP) algorithm that aligns different polygonal meshes mte one common co-
ordinate system. The ICP algorithm finds the nearest positions on one scan te a collection of paints on the other scan by
minimizing the collective distance between different scans. We also integraie sorme heuristics mto the TCP to enhance the

aligning process A typrcal example is presented to validate the sys
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Data capiure Trom a human head and shoulder
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Fig. | Schematic diagram of the RE system
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