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In the real industrial control systems, most of them are
nonlinear systems. Also, it is difficult to obtain the exact
model of the real controlled plant because the modeling is
affected by many uncertain factors, such as change of system
operation conditions, parameter uncertainties, faults, and
other external disturbances. Therefore, the robust nonlinear
control and design for the nonlinear systems received consid-
erable attention and have been studied by many researchers
in different fields.

In the last three decades, a variety of robust nonlinear
control and design techniques have been proposed, such
as PID control method [1], feedback linearization control
method [2], sliding mode control method [3], adaptive
control approach [4], neural network approach, and oper-
ator based right coprime factorization method [5] (see the
references in [5]). PID control is a simple method, but it is
difficult to achieve required performance when the model
is not exact or there exists uncertainty of the model. The
structure and parameters of the controller can be adjusted
automatically by using adaptive control to satisfy control
requirement. Robustness of the system can be guaranteed
by sliding mode control for parameter uncertainties, internal
and external disturbances. Also, neural network is applied to
deal with the robust nonlinear control by using the ability of
its fault tolerance and adaptive learning.

In particular, operator based robust right coprime fac-
torization method has been proved to be a new and effec-
tive method to solve the robust control and design of
the nonlinear systems [5–7]. In [5], a simple and effective
condition about robust right coprime factorization, called
inequality condition, was proposed for nonlinear systems
with unknown bounded uncertainty and output tracking
problem with different spaces of reference input and output
was also discussed. Furthermore, the design problem of
right coprime factorization is discussed and the robust right
coprime factorization approach was extended to multi-input
multioutput systems with coupling effects [6, 7].

Although the problems of achieving robustness with
respect to disturbances and model uncertainties are as old
as feedback control itself, effective systematic methods for
the robust design of nonlinear systems are still a challeng-
ing topic, especially for the potential of robust nonlinear
controllers in engineering applications. In this special issue,
some new developments have been discussed for uncertain
or disturbed nonlinear systems. Some of the works provide
specific solutions for challenging robust nonlinear control
problems, for example, interdisciplinary theoretical studies
combined with other approaches, control algorithm devel-
opment related to fault, and applications in some new fields.
Fifteen papers are devoted to these aspects.
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Some interdisciplinary theoretical studies of robust non-
linear control combined with other approaches are inves-
tigated in this special issue. Adaptive robust sliding-mode
vibration control is considered for a flexible beam using
piezoceramic sensor and actuator. Adaptive backstepping
sliding-mode control of the electronic throttle system is
included. Compound control with sliding-mode disturbance
observer is also reported for DC motor system. Artificial
bee colony and neural network algorithms are discussed
to optimize robust controller parameters. Moreover, MPC
and nonlinear compensator design combined with robust
nonlinear control are reported.

Fault often occurs in modern industrial control system.
This special issue also contains robust control algorithm
developments related to fault. Fault-tolerant control is pre-
sented for an underwater vehicle. Attainability analysis and
mathematical safety assessment are included in robust non-
linear control systems.

Finally, the readers will find some new applications in
this special issue, for example, in bioreactors, in biophoton
emission signal analysis of wheat varieties, and inmultiobject
detecting and tracking. Also, this special issue shows an appli-
cation to pneumatic actuator with stiffness characteristic.
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