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Abstract

With the rapid development of technology, Mecanum-wheeled mobile robots have been widely ap-
plied in various fields. The precision of the motion control system is one of the important indicators
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for measuring the performance of wheeled robots. This paper focuses on optimizing the nonlinear
control system of a! two-wheel differential-drive using the fuzzy PID control algorithm. By deter-
mining the linguistic variables, selecting the membership functions, establishing the control rules,
and conducting fuzzy reasoning, a basic fuzzy controller is established. Meanwhile, the fuzzy control
system is built using Simulink modules. An experimental platform is set up and experiments are
conducted under various working conditions to verify the system. Data are recorded and the per-
formance of the fuzzy control system is analyzed using RMSE, while the causes of errors are further
investigated. The experimental test data shows that the Mecanum-wheeled robot using fuzzy PID
control achieves higher precision compared to traditional PID control.
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Figure 1. Fuzzy PID controller workflow
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Figure 2. Gaussian membership function
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Figure 3. Triangular membership function
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Table 2. Rule base for incremental factor K, structure
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Table 3. Rule base for incremental factor K, structure
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Figure 4. K, control surface
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Figure 5. K, control surface
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Figure 6. K, control surface
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Figure 7. Speed error waveform characteristics
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