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Study on table tennis tee control system based on adaptive fuzzy PID
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2 Key Laboratory of Big Data Application Technology of the National Civil Affairs Commission, Dalian Minzu University,
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Abstract; This paper designs an adaptive fuzzy PID-based stability control system for ping pong ball launchers to stabilize the
speed of DC brushed motor so as to keep the speed of each launched ping pong ball at the same speed. The simulation platform is
firstly built using Matlab/Simulink toolbox to verify that the fuzzy PID has better control performance than the traditional PID
algorithm, and then the STM32 microprocessor is used as the core, the speed of the ball launcher motor is detected by the Hall
encoder, and the speed of the ball launcher motor is compensated by the upper ball motor. The hardware experimental circuit is
designed and implemented based on the fuzzy PID algorithm. Compared with the traditional PID algorithm, the experimental results
show that the final ping pong ball landing error can be accurately increased by 22% at 7.0 cm, the ping pong ball motor response
speed is reduced from 4.7 s to 1. 66 s, and the system stabilization time is reduced from 1.76 s to 1. 64 s when disturbed.
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Fig. 1 Fuzzy PID control structure diagram
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Fig. 2 Affiliation function curves
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Table 1 Fuzzy rules

e(t)

Ae(t)
NB NM NS Z0 PS PM PB
NB PB/NB/PS PM/NB/ZO PM/NM/NB PS/NM/NB PS/NS/NB ZO/NS/NM Z0/Z0/PS
NM PB/NB/PS PB/NB/NS PM/NM/NB PS/NS/NB  PS/NS/NM Z0/ZO/NS Z0/Z0/Z0
NS PB/NM/Z0O PM/NM/NS PM/NS/NM ZO/NS/NM Z0/Z0/NM NS/PS/NS  NS/PS/NS
Z0 PM/NM/ZO PM/NS/NS PS/ZO/NS 7Z0/Z0O/NS ZO/PS/NS NM/PS/NS NM/PM/NS
PS PS/NS/PS  PM/NS/Z0 Z0/Z0/Z0 NS/PS/Z0 NS/PS/Z0 NM/PM/Z0O NM/PM/ZO
PM PS/Z0/PB  PS/Z0/PS  ZO/PS/PS  NS/PS/PS NM/PM/PS NM/PM/PS NB/PB/PS
PB Z0/Z0/PB  ZO/PS/PB  NS/PS/PM NM/PM/PM NM/PM/PM NB/PM/PS NB/PB/PB
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Fig. 3 Correspondence between input and output variables
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Fig. 13 Diagram of the launched area of the tee
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Table 2 Comparison table of falling point accuracy
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