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A Hybrid Genetic Algorithm for Generating
Cutting Paths of a Laser Torch

o & & 7 &
(Moon-Kyu Lee and Ki-Bum Kwon)

Abstract : The problem of generating torch paths for 2D laser cutting of a stock plate nested with a set of free-formed parts is
investigated. The objective is to minimize the total length of the torch path starting from a known depot, then visiting all the given
parts, and returning back to the depot. A torch path consists of the depot and piercing points each of which is to be specified for
cutting a part. The torch path optimization problem is shown to be formulated as an extended version of the standard travelling
salesman problem. To solve the problem, a hybrid genetic algorithm is proposed. In order to improve the speed of evolution
convergence, the algorithm employs a genetic algorithm for global search and a combination of an optimization technique and a genetic
algorithm for local optimization. Traditional genetic operators developed for continuous optimization problems are used to effectively
deal with the continuous nature of piercing point positions. Computational results are provided to illustrate the validity of the proposed

algorithm.

Keywords : laser cutting, torch path, optimization, hybrid genetic algorithm
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Fig. 9. The torch path for the problem in ref. [3] refined by
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