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Application of Fuzzy PID in Steering Control of Wheeled Robots

TAN Huisheng', LIAO Wen’

( 1. College of Traffic Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. College of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of such flaws as the low speed precision control of the DC brushless motor with the electronic
differential controller in use, as well as the low stability in the steering of wheeled robots, an electronic differential
control strategy based on fuzzy PID has thus been proposed, which combines the deviations of the rotating speed and
the derivative of the deviation of wheeled robots to adjust the PID parameters on line. With respect to the electric
differential control system based on fuzzy PID, a design has been made of the control rules that meet the requirements
for the steering control of wheeled robots, followed by the application of Matlab/Simulink to the simulation of the motor
speed and torque waveforms of the designed system. The simulation results show that, compared with the traditional
PID control, the design system is characterized with a higher accuracy and faster dynamic response, thus ensuring the
stationarity of the wheeled mobile robot in the steering state.
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Fig. 1 Schematic diagram of left steering electronic
differential control
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Fig. 2 Schematic diagram of the left steering electron
speed regulation
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Fig. 3 Schematic diagram of the DC brushless motor
control system
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Fig. 4 Dynamic structure of brushless DC motor under
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Fig. 5 Dynamic structure of double-closed-loop speed
regulating system
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Fig. 6 Schematic diagram of fuzzy PID parameter

self-tuning control
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Fig. 7 Fuzzy membership function of various parameters
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Table 1 Table of K; fuzzy rules

AE(K)
E(k)
NB NM NS Z0 PS PM PB
NB B B B B B B B
NM S B B B B B S
NS S S B B B S S
Z0 S S S B S S S
PS S S B B B S S
PM S B B B B B S
PB B B B B B B B
®2 K, BHIE R
Table 2 Table of K, fuzzy rules
AE(k)
E(k)
NB NM NS Z0 PS PM PB
NB B B B B B B B
NM S B B B B B S
NS S S B B B S S
Z0 S S S B S S S
PS S S B B B S S
PM S B B B B B S
PB B B B B B B B
R3O EMHMNE
Table 3 Table of 1 fuzzy rules
0 AE(R)
NB NM NS Z0 PS PM PB
NB 2 2 2 2 2 2 2
NM 3 3 3 3 2 3 3
NS 4 3 3 2 3 3 4
70 5 4 3 3 3 4 5
PS 4 3 3 2 3 3 4
PM 3 3 2 2 2 3 3
PB 2 2 2 2 2 2 2
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Fig. 8 Simulation diagram of right-turning traditional PID
control system
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