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Abstract

In order to improve the efficiency of laser cutting, the path planning of laser cutting is studied.
Firstly, the mathematical model of laser cutting path planning is established, and then an improved
quantum immune algorithm is used to solve the model. Finally, the proposed optimization algorithm
is simulated and compared with traditional immune algorithm, genetic algorithm, ant-colony algo-
rithm and quantum evolutionary algorithm. The comparison results show that the improved quan-
tum immune algorithm can effectively shorten the empty travel of cutting path and improve cut-
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ting efficiency when solving this problem.
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Figure 1. Schematic diagrams of two cutting methods
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Table 1. Comparison results of the five algorithms
=1 AMESEXEEER

GA 1A AA QEA IQEA
BIEE
Best Avg Best Avg Best Avg Best Avg Best Avg
Marques 569 587 565 580 560 574 565 578 549 560
Blazl 399 419 394 412 396 408 387 404 374 391

Swim 30827 30983 30761 30919 30631 30824 30898 30941 30461 30699

Table 2. Path planning results of auto parts (Unit: mm)

2 RETHBEANGSREA: ZK(mm)

GA IA AA QEA IQEA
BIEE
Best Avg Best Avg Best Avg Best Avg Best Avg
4% 1 11080.1 11329.8 10987.4 11278.8 10882.6 10989.3 10927.5 11453.7 10587.4 10781.8

w2 13986.2 141895 13904.8 140119 13844.6 14083.4 138735 141233 135932 13847.8
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