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An Anti-saturation Method for a

Class of Nonlinear Systems with

Actuator Saturation
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Abstract For a class of nonlinear control systems with actua-
tor saturation, a dual-loop anti-saturation compensation scheme
is proposed in this paper, which provides a new idea for the
limited-output actuator of a nonlinear system. Compared with
existing solutions, the proposed scheme can improve the per-
formance of the closed-loop system. Considering the actua-
tor saturation constraints, by optimizing the integral perfor-
mance index of state error of feedback controller which oc-
curs before and after actuator saturation, we design a class of
improved anti-saturation compensators that contain both tra-
ditional anti-saturation and delayed anti-saturation compen-
sators. Such compensations effectively suppress the effects
of saturation on the controller, thus reducing actuator satu-
ration effects on the control system performance. Further-
more, when the system has high saturation with this dual-
loop anti-saturation compensators, it can significantly attenu-
ate the influence of saturation upon system performance. We
then utilize the input state stability (ISS) to analyze and
prove the theorem for the closed-loop system to be globally
and uniformly bounded stable. Finally, simulation results
demonstrate the effectiveness and superiority of the proposed
method.
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