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Abstract

This paper addresses the challenges of low control precision and difficult modeling in the pressure
control system for plastic laser welding of automotive lamps, which are caused by time-delay and
strong disturbances. A compound control strategy that integrates an improved Snow Ablation Opti-
mizer, PID control, and a Smith predictor is proposed, offering an effective solution for high-preci-
sion pressure control in this process.
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Figure 1. Flowchart of the ISAO algorithm
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Figure 2. Control structure diagram of the ISAO-Smith-PID controller
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Table 1. Comparison of performance indicators for ISAO-SMITH-PID, SAO-PID, and traditional PID control strategies
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Figure 3. Comparative analysis of step response characteristics and fitness values for ISAO-Smith-PID, SAO-PID, and con-
ventional PID controllers
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Figure 4. Anti-disturbance performance comparison of ISAO-Smith-PID with other algorithms
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