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[ Abstract]  Aiming at the nonlinearity and multi-disturbance problems of the electric regulating valve control system in the actual
production process, a control method based on the improved ant colony algorithm to optimize the single neuron PID ( proportional inte-
gral derivative) was proposed and applied to the valve opening control. The self-learning and self-adaptive ability of the single-neuron
network was used to achieve the online tuning of PID control parameters. The improved ant colony optimization algorithm was adopted to
optimize the learning rate and neuron ratio coefficients in the single-neuron PID, which effectively overcomed the shortcomings of the
single-neuron PID where the learning rate and neuron ratio coefficients could not achieve the expected control effect due to the empirical
setting. The simulation comparison results show that, compared with the traditional PID, single neuron PID, and single neuron PID
based on ant colony optimization algorithm optimization of the three control methods, the control method proposed overshoots the amount
of reduction of 10.2% , 6. 1% , and 1. 8% , respectively. At the same time, the regulation time is correspondingly shortened by
0.22s, 0.07s, and 0. 03s. It shows a stronger adaptive and anti-interference ability, which can make the valve opening control more
stable and reliable.

[ Keywords] electric regulating valve; valve opening control; single neuron PID; improved ant colony optimisation algorithm
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Fig. 1 Block diagram of valve opening control system
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Table 1 Small torque valve opening control

main parameters and size

E 2 KN
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I L i 100
Y FF SR L /mm 5
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Fig. 2 Single neuron PID controller structure
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Fig. 3 Improved ACO algorithm to optimise single

neuron PID controller parameters flowchart
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