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Application of ICP(lterative Closest Point) Algorithm for Optimized
Registration of Object Surface and Unfolding Surface in
Ship-Hull Plate Forming

Jang Hyun Lee*, Jong Sung Yoon**, Cheolho Ryu®** and Hwang Beom Lec**

ABSTRACT

Generally. curved surfaces of ship hull are deformed by flame bending (line heating), multi-press
forming, and die-less forming method. The forming mecthods generate the required in-plane/bending
strain or displacement on the flat plate to make the curved surface. Multi-press forming imposes the
forced displacements on the flat plate by controlling the position of each pressing points based upon the
shape difference between the unfolded flat plate and the curved object shape. The flat plate has been
obtained from the unfolding system that is independent of the ship CAD. Apparently, the curved sur-
face and the unfolded-flat surface arc cxpressed by different coordinate systems. Therefore, one of the
issues is 1o find a registration of the unfolded surface and the curved shape for the purpose of mini-
mum amount of forming works by comparing the two surlaces. This paper presents an efficient algo-
nthm to get an optimized registration of two dilferenl surfaces in the multi-press forming of ship hull
platc forming. The algorithm is bused upon the ICP (Tterative Closest Point) algorithm. The algorithm
consists of two iteratlive procedures including a transformation matrix and the closest points to mini-
mize the distance between the unfolded surface and curved surfaces. Thereby the algorithm allows the

minimized forming works in ship-huli forming.

Key words : Multi-press Forming, Unfolded Surface.
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