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Abstract: In order to solve the problem of parameters optimization of multi-proportional-integral-derivative (PID)
controllers in different electro-hydraulic servo systems of boom, stick and bucket for robotic excavator, and improve the
tracking accuracy of bucket tooth tip, the parameters of PID controllers are optimized by an improved particle swarm op-
timization algorithm (PSO). Firstly, the mathematical mechanism model of electro-hydraulic servo system is established.
Based on the theoretical model, the transfer function is obtained by recursive least square identification method (RLS). Sec-
ondly, an improved PSO algorithm is proposed, which adopts nonlinear adaptive inertia weight, introduces asynchronous
change strategy, designs elite mutation method. Then, a simulation verification platform is build to track the step and
sinusoidal trajectory, and compare the differences between the traditional Z-N method, the basic PSO algorithm and the
improved PSO algorithm. Finally, taking the leveling and slope repair as the representative working condition, the exper-
imental verification is carried out based on a 23 ton robotic excavator experimental platform. The experimental results
show that the improved PSO algorithm has the highest tracking accuracy, and significantly improves the trajectory tracking
accuracy compared with the basic PSO algorithm.
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Fig. 1 Schematic diagram of the electro-hydraulic po-

sition servo system (single link)
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Table 3 Parameter optimization results
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Table 4 Tracking errors of the bucket tip using the
three controllers
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