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Abstract: For the problem of large chattering and difficult
parameter tuning of traditional exponential reaching law
sliding mode variable structure control, a new sliding mode
reaching law is designed and fuzzy control is used to realize
parameter tuning. In the double closed-loop DC speed
regulation system, a speed regulator is designed based on the
new reaching law. At the same time, in order to improve the
efficiency of reaching law parameter tuning, an online tuning
method of reaching law parameters is designed by using fuzzy
control. The sliding mode parameters of the new reaching law
are adjusted online by fuzzy control to improve the speed
regulation performance of the system. The simulation model of
DC speed regulation system is built in Matlab/Simulink, the
results show that the new reaching law is superior to the
traditional exponential reaching law in suppressing chattering
and fast convergence, and the fuzzy control online tuning
reaching law parameters is more efficient and performs better
than the trial and error method.

Key words: fuzzy control; reaching law; sliding mode

control ; parameter tuning
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Fig.3 Phase trajectory of the improved power
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With the continuous development of modern
control theory, more and more intelligent control
algorithms are applied to motor control. Advanced
intelligent control methods are based on expert
experience and related control theories to complete
the corresponding control research, and have good
adaptability in dealing with nonlinear, complex,
multivariable and other problems. The application of
advanced intelligent control methods in motor control
system can make the motor speed regulation system
obtain higher control accuracy, faster reaching speed
and wider speed range.

In order to improve the working performance of
DC speed regulation system and overcome the
a new reaching law 1is

problem of chattering,
designed based on the traditional exponential
reaching law. The new reaching law introduces the
sliding mode of the system into the exponential term;
the power function of the state variable of the system
is introduced in the constant velocity reaching term,
which makes the system state have faster convergence
speed and lower chattering amplitude when the
system state is close to the sliding mode surface. The
simulation model is established in Simulink, the
traditional exponential reaching law, the improved
power reaching law, and the new reaching law are
simulated and compared. The simulation results show
that the new reaching law has smaller chattering and
faster convergence speed.

Aiming at the difficulty of parameter tuning of

traditional exponential reaching law, in the double

closed-loop DC speed regulation system, the speed
controller of fuzzy control online tuning new reaching
law parameters is designed. The sliding surface of

the fuzzy controller is shown in Fig.1 and Fig.2.

Fig.1 Fuzzy tuning surface of parameter ¢

Fig.2 Fuzzy tuning surface of parameter k

Finally, the simulation model of the double
closed-loop DC speed regulation system is established
in Simulink, and the operating conditions of sudden
load and speed regulation are set. The simulation
compares the fuzzy control online tuning speed
controller with the PI speed controller, and the
results show that the designed new speed controller
has zero overshoot and faster convergence speed, and

has stronger anti-interference.
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