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Abstract

Aiming at the nonlinearity and time lag characteristics of the plastic laser welding pressure system,
the linear active disturbance controller and Smith predictor are introduced for control, and at the
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same time, in order to improve the efficiency of the parameter of the rectified linear self-concern
controller and the system control effect as much as possible, the improved crayfish algorithm is
used to iteratively seek the optimization of its parameters. The improvements include three aspects:
first, for the lack of population diversity in the algorithm, a logic mapping algorithm is used to ini-
tialize the population, which makes the resulting population more homogeneous and improves the
diversity of the population; second, in order to make full use of the useful information between the
dimensions of the crayfish individuals and to improve the inter-dimensional search capability of
the algorithm, a vertical crossover strategy is introduced; finally, in order to avoid the results from
falling into a local optimum, the optimal individual is selected for each time based on the number of
iterations. The optimal individual after iteration is subjected to Cauchy’s mutation or Gaussian mu-
tation, Comparing the mutated individuals with the worst contemporary individuals and selecting
the better ones. The experimental results show that the Smith-LADRC controller with an improved
crayfish algorithm has a better control effect on the plastic laser welding pressure system.
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Figure 1. Third-order LADRC structure
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Figure 2. Schematic diagram of Smith predictor
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Figure 3. Flowchart of improved crayfish optimization algorithm
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