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Abstract

To regulate temperature variations during plastic laser welding, this study improves the Golden Eagle
Optimizer (GEO) algorithm and introduces the enhanced IGEO (Improved Golden Eagle Optimizer)
into the temperature control system. IGEO is utilized to predict PID control algorithms, optimizing
parameters to enhance the control performance of traditional PID controllers.
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Figure 1. Attack vector and cruise vector
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Figure 2. Schematic diagram of position update for cruise process (left) and attack process (right)
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Figure 3. Flowchart of the IGEO algorithm
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Figure 4. PID parameter optimization structure based on IGEO algorithm
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Figure 5. Golden Eagle optimized PID simulation model
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IGEO 1174.3786 1160.7596 1189.7014 1207.1540 1161.2784 1194.1546
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Figure 6. Fitness value change curve
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Figure 7. Simulation effect diagram of conventional PID and IGEO optimized PID parameters
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